6ol (b @ilie g (5359LaS pale olRitils
ol Sladyd sledngy

O Sloc o e 9o —Shbo b,lzanMc,hwybgs‘ﬂMw»‘ (s
So y oy 5)l9

ek a8 > 5 @S 48T 3l 0155

(f_ mirzagi @Uma.ac.ir : Jggms odiuws 53) « sk )| 3aes olXils «,Lzils )
ks Bz olSisls (GLobiul -Y
AYNIY . edl,e )b

AYIFINE o pdy b

S5 SRl S oy S 5Le s oy 5~ SKblo bybe S i ot b 5 S 5 oot sobien

F L (Bolai Sls gyb By (Slo 6ylgp o o1y 17 31 (hulojl gloe mar (GoLaBl (2L 35l g Giio Slgo (5ol uad Clil
9l o (Vg2 — Sl bglo clS gy a4l o (1 ol 188 (gbdo jua .aduls oolaiwl 39, VO o 4 ‘;{mln)-f 0 >
oy (F g Sl amign b g2 —SCiilo balowo Gl 0o ;0 £ (g9l 0 e (F (Ui azmigy b g2 —SCllo bglso CllS w0 )0 Y'Y
0903 soals 3l eolaiwl b g5 — Sl bgloro CulS pumd lio BB (5551 Hladio .09 95 —SCiilo balsro ClllS wuo o Vor (59l>
capd 5 ailis) 0is Gl oy (g el 2 IR0 ST (SiulojT Slao e b 99T 015LS 2 5 JRe VISF IS adgi
2d )5 518 Shalejl oy ol Cod gyId o joku i el (g g S ole (5l as ol Lclls (1 Joa
oS adgle S9 35 L ool Cawd a3 gl wlwl y . (P=e/eo ) o oy (y95 3595 cdilé o (g 10 Sxo §1 (S lojl (Lo yuzr
o5 1B s sikke Slgo il ool 3 o0 0 sl S 3 (sladple ks s daoys TF f5vo & 35 ~ Kbl bylie

[ Downloaded from rap.sanru.ac.ir on 2026-07-04 ]

G5 asuwl B (Sl 815 oylg 0 Shos (g —Shlo 1 gulS sbaejlg

IRl s o5 0ad g o Gblie o pgo S
OA) cosl o gblie cpl o oljaelye 5 adgle w g
@ 9> b gladsle lagpl 5L olS (nl Lol cons
0 8ee Gialidl sl (omwlie QL] adsle g jslate
RGOV B NS B STSTY | A S COWOUR RtV % S| RV PR
Gy | lle oSl digle b oblE ol ol jan
N Jeted 9 6y9 bl sge «Sile wly cdadlxe
adgle Coa S pizmen g 00,5 o2l,8 Cuiloy il
BT Loes oM (Y2) s oo lidl 1) Sl
aogS) sladisS alen g 00 88 1255y (slyiee
Ol oy eple STygs mlio sldss ;)| cslis
9 an e slaghg, 4 gladhie el gudys
Wy oo 6305 Ojgo 4 sale oo b ol anslis
aib pls oy p g AR Ay jo Slidxd Coglyl 93
sl Bl atsey il 55 ek 5 G 5550 5 ()
ol s kgt oyl plil 5l Gos ARURRIVERVAPES
@oladl obj)l g Sl 5 sloey o (sdane slga (5ol
Dg 0dd 433%5 glao

doddo

..\...‘Lm; 6_\“)‘3).) 6[.%[“...“*“ )9 odee Cudgdowe
G oazrg b Jlo Jsb o a5 cul Sl slas e
Cowl Sglaie Slyg 14090 wyawd ;0 5 Ceoyd Slilugd
00 wSlas jelaie b g 4SS Cuwdl 4 axei L .(VY)
&S 2bsls gl )l gs""""'l‘ Olgmeld ools Slodgs
(OF) ssles eolaal Q‘?’f? 0y

S 5 2 0,0 wile é‘)y xleo 31 eolaw!
Al Jsb g5 Cuagd by izen 5 9k
A ol oo axlge i LIy sl Baies gy
Lis géyle wiilyny o opfile Sos oo e
d) ) pho e SO ol ade 5 adgi slaas s
3 Sl adgle Lsly pl jo a8 (YY) wil oo plo aydss
Sile 6‘435_1.9 ol.:f ] )10)5_’5)_) LS‘OJ—'ﬁ olf.‘l}
ol s S 5l g 009 DY g eolgils 5l (vicia sativa)
(S de g SiS e bl b ol 6,55l olS
ol.:55 ..\....:) 0,90 n)l.‘) LS‘:U..\JU U’“"))‘ 9 (5"‘;”5)" 6‘3...790
FSE ol 9 9 (T0) 05 (S 55
Olore 4 ol nl 13l (3) conl 958 cos )b


http://rap.sanru.ac.ir/article-1-572-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-04 ]

\YY

(5 Sl bglre S wopo Voo mhw) ¥ jlas
Oless orl &ly 0 g wdoed w5 GlojulasS
ohlels lawg cuiS go5 cpl i 4355 5l goals
5 0o LSid olge e (5 lgy sbrop adss jo ddkie
Vs 0 i 4 sl Gl Sleard oSy
A Cugh 90 o dlyg, LS"..\.C o> el oo &I Y
b5l a9 (A cell) s oasg 90,0 (Goluwe s
B8 o )18 oy Lol o Ladl s o 5 (VF cels)
(S osle aly ) 59, 2 STye> eailedl &5 555k @
oole yljme ol LB 59y Slyem aops Ve dgas o
Slis> Oj9 S ailiy; s pSojlul b (Brae S
it 4 b aulme osilondl ST L esd g
o 5 Ohalesl g9, 50 oy ln oSles o)
2 egdie olge (5,0l pin Sl (ad pslate o,
I oslinal b ggine yslanr e olyn o0 obl
FS Cond &5 shaie ol sl oud 4 slaanS
aBy, ol 3l w Lals g9d0n § oad dis plo
O Sde @ i Sglanr Jos 20,5 plxl Wi o
Loy 2 58 sladiges G g 00l ploxl Jlgie 59,
Atd Aged Sy o e sl g 0ol bole (5lus polie
gy 5l eolawl b (gdse dlge (5ol puan bl ol
S Sl Glaie 4 (o) apl o Jolmal s>
(Y ) 20,5 aul>e

?—&Lo Ja}l:ém oS calisee C}!a.w )...vb 9 Lg|4,g~l.§.'v’ ui})')l gosey)

g, g olge
L osr - Sole bglie ot pliond SLoS 5 I
9 2 et I8 (903] 5 oy BT (sl g 3l ol
19 57 ~Sibe bglie cotS Gilises pobav o3l s
Ok 28518 aslllas 590 6)'?)9.. Sl op 4l
039 el b (Sl 8l o (l) VP sl (jelate
aan g5 g 55, VO O glp p5lS YYRYNY
bl g9 5l JS wad ey wspdyosle
285 el penSgig il ade Loy (grwlionsTy
o Bolad sk 5 % 0jy el g oy e
ooy 5l (S kg ond pendi chalejl lajlers
~Sole byl ctS o wl opx (V ol olid
9> —Sile bgle ciS vuo 0 YV (gol> 0 (¥ o>
Lglie i oy FF ol 0,0 (7 oSis azsigy b
Qo Ve gl oy (F g SUis amip L o> —Sibo
o> o dad 4l %5 5> — Sl by e i S
GotissS CNCPS sss 0,0 58la 5 51 sslaal L
5 e YO alis, 59 Lwliél sl (version 1.0.20)
wlo g 92 o ()39 olped @y 4z b g w3 S it )
5z ~Sile bglie S s abgle b (&l 0,8) Sbe
4351:: JS)‘ ails (e u*’L“‘)-? &Y 9 Y o) ‘5La>oﬁ_'.> 5o
Soys YV je Gl 4 ey YO Lopd) (JBran
VD) Glals slge ads Cond 4y 92 —Sibe 030>
50 A alulS plo a oad &Il o ulacS lade 5l (e

(Siz oolo 40 Js ) > ) u,‘i'.il.a)"l Soya sliond oS5 g (65, coims JSa5 olge -V Jgo

o opr .
v = v 3 0 JoSis olge
- YIvY YAIYQ O/ axigy Sas adgle
- YO/XY yama YYNe o> ol ails
\ ## YY/-y - 92 ~Sile bgle s
- - #IvY VoIVY Vg
- - \lia) 00 1515 allws
- Iy QAN - Sland S oo
- - -IYY - 10A POV S TP 3
- QA QA QA eedS DL S o
- AR QAR QAR Sl
- e ol ol *wtﬁﬁeww
sl a5 5 9 55
YISE** Y/f- YITY YITY (PS5 5hS 10 5 ) pndgulico B (35,1
\£IO VEIY Ve VY (32,3) a5 g
YA YAIY AR YAIY (doyd) (S5 oaiygd 0 Jalorals SLJI
Yo fya FY/A fYIy (22)0) 6 yd e ooy S
Yo Y/A Y/ R (do,d) o5 oz
v/ A YIY Yio (200) S
VIYE VIvS TAYS VYA (20,9) pundlS’
JARE - 100 - 10A gL (A0)9) yhud

52 — Sl bgle ciS oy Ve - ‘55l>~ 0y (F 900,08 9l 0, (¥ o )0 YV (55l 0 (V- Sile bglee S 9y 4yl 0> (3
VA0 tppndS op,8 oo YO+ planS| 51 0,8 shoo Yoo B el g o ety alg Yoo v e e D eolig  Molliym alg Foee e A el *
VY g 3 oF s 1Y+ S P s S T sonl S s Y gy S s Y- 5550 10,5 Ao ik 5 e

5 ke
S o SaSS 5k 5l el dnlowe


http://rap.sanru.ac.ir/article-1-572-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-04 ]

\YY

Jole lore a lapls adol (455 0l el SIS Y
5 425 Slp p) Gobl o 5l g we S bl ey lgeS
s oolawl aosly L=

Yij=H + bw + T; + g;

039 W el ,lgsS oyl by (o Slo (U Joo cpl jo a8

G e imleyl gl I € 5 Lo ST cadyl

5 (YY) SAS léla s 5 oolizal b baosls (gLl los

51 ool b oSl anglia i plxil GLM 4y,

03 0 Jloizl gl 5 28,5 & 90 LSMEANS s,
005 jsbiie (5)lo sre gl lgie 4

s T ook s cull ol 555
Wole sady B w2 Oliee 5B adg slaaznl 3
e cels YF o e —Sile bglke cunS
et W08 e e MY (ygrnlisSS
oole pl JT oole man bl 5 ewdglio (55,
VEIEE 5 p,56kS 0 8K VIPF o S
(?) ul)lS.ua 9 AALQ)J (\’“ Jj\.\}) ..\J\J)f 0)5])3 S0 0
el YT 5l o 1) Sale Stz e (suldyy 58 olie
5 Blesy oS I e O alisSl
VY o Sl adgle 51 Jol> 55 odes (YY) ), Ken
GF e DU gl ey el
> —Sile bglore S adgle b anolio ,0 a5 wis S
Lol gl opl alws 4 flig 55 adgi sasaslis
Mg slaaziul ) a5 WS 5,15 (YY) ol e 5 LL
& leasd ST 5 5 Oalis sazasplis a5 515
5 P oefian oo LB Glachnen S egas
OHen g )3, sl i cansd 3l Jel> U
L Sl e sl |y pedplio LB (g550 (VT
S S 2 Jsil&e YIAY 1, 515 adgs (ge3l 51 ealia
bglse coiS adgle ams o lis (pl a5 wis S 5158
G it sommdgilin BB (65,0 Sile ale oiS SO
S cdle 0 g2 aily ples | cde g aS ol
adole glp ioen Cpdisme ol ol Cas Lol
OoliS aoye OY/FY 1, JT eole pan ool Sile
mad Sl gl g Sile bl \.»WS FUBRVOR S
23,5 3 (1) oS 5 sl — Y551 el (s i
S S5l 4y G g —Sile bgle S aS
Gy wdgle o> (g n Sy GlBl e o>
g g 00,8 (Ao, WYY Llis yo ey VA/AY)
03,510 POt 5 SIS A 5yl polis rals

A G oy eSSl eslaal L) ouls

Pl} 2 fB iy p “_SJT ool « Sz oole polie
AOAC g, 4 g5de 5 Shis> sladiges S
el g (i edingd 5o el BLII Hlade 5 (0)
B Sl (M) ol )es g g (33 P9, @
O 58 oasl b9y 51 somadsilin $5531 et S
S XY Glagley jo bagss 5l sadey 515 .ol colatl
38 elisSil ) gy cslis 45 5 VY FA YE Y A
3 e sboazial b (i jolate 4 g s )S ol
(Y)) ol oolaiwl p5 akal, 5l
P= a+b(1-e%)
S8 adg @ d gloy o 38 adgy P oaalal, pl jo oS
b (e S shen Yoo sl & il Sheo) 3o s (20
Voo Gl a b s w8 i ) 8 oy
» e b i 5w el e € e )5 s
BB 3l ke el GpenlisSl ol Ty (el
Sloslanel b cws 5 4 JT oole peian ol § e gilio
S denle Ll
ME (i ools p,56LS 55 Jg5Ka) = VIV + < N\YF Gp +
«[+OVCP+ +/- YA X CF

OMD (as,3) =YF/AA+ - /AAA Gp + /O CP +
<[+ 70) X XA

e p eeedplie o551 ME adal) opl e oS
Gp «JT ool pian <o lls OMD oo SolS o Js5lKe
CPefgelioSl cels VY 51 G oy 58 (liee
KA 5 o> o lyoe CF pls 059 Sl
Lol B S gl

Som celo ¥ gss glacudplio s jolaie 4
oy (ooled ) alale &j50 4y o (2ST)55 g
o 285 plxl 6 xSes 2y Wy @b
93 b Ledl gzl cqa aloldl (95 sladiges
londly 5 o0ds fawiy by 4k VO G 4y YO -
U1 le B Geguadas a0 -V e glos [0 oas o
3 el sladiges (s pSojlul Gloj jo a5 IS
JsydS o,g) SIS Clale g ons LaF F 36 sles
L Ll o o920 eesedl 5 S eign S s
5 O 03l ol @by glaceS I eolinl
A s (Hitachi 917) 5061651 olKiws
Crod sl 9550 Gbroyr golatl () jolaie &
Galesl 9,5 Oles 59 59, Seed (ST #30
bl Gilesl 0kl oley 5o oy ossy (55 ced g
VRS
ooliul 3590 55kl Joo 9 )b

Sl B L ol SLalS 2,k o LB s o (ol


http://rap.sanru.ac.ir/article-1-572-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-04 ]

\Yf

97 ~Sile bgloe conS lises gobaw b 5 landsd ()] e

7 e byl s gl odplio BB 5,0 ke 5 55 sl slaamialp Y Sy

PN £ XY
SAIA £ V/F0
VY £ efeeY
VWAE £ Y
AR
YEIFE £ AN Y

(P hee Yoo sl @ il o) 40528 o o 30 515 0
(S skee Yoo slil ay i o) a3 0357 iy 5155 olgs

(Colo 5 2k b i S5 sy eab Jode
(58S 5 J3350) pddilio LB (5551

(p kS > ST ped lie B (5551
(2o,9) Gﬂ P PPNEY SUN L

(ol s o) 15 55 &5 o © Gl o) s BB LT Jobmels i D ol o) Jone i

339 (2950 (g n Fi JRalS (Sl )39 5 @do
AVEY) el oo 00ls Cnd plo o Slae ialS aze s
oy O @M had cuyd g ol SlS g e I
G Sjlo (puigyp Byae 4 gax U ) o> -Sile
S (V) Len o GBlg) gloadl L mls opl ol
oo b oo s g Lidl 5 leo p 2,5 5,155
l.j )o 6‘44..\.:; Q)‘..\JLH..:‘ J}“'\:’ u,qu‘ » o Q)lj.uo
9 \.\...H..:L) ‘) U)5 w‘)ﬁ‘ u.v)...m...t ‘5.......4 0 yu> Lv Ml&a
So a5 (V) olen 5 (g5l sboaisl b izen
6‘)—? )L@J.aé)a dSLS‘J.Jw;LgLQoﬁ.? La |) J&l&bo 0 yu>
")9'“:"&5'0 O\JLEL';.»..J‘ Ai)}w )o (5“‘9—‘ él)J ..\...‘L..u; )lj).)
5 Js oyl e ol Caillhe 0,5 anslie
O pewd L};Le lez.c o> do Lo )l AaY) Qb&o&b
oy 4385 50 (ylsie ol Gloe i b g ysm )
Ot 4 Wy 4 ol 4 sl SIS o lgy
S o5 Oilete Goyz 4 bagye o8 hod <oy
iloals Cod Wy 1l (Shygedies |, ases oy
o Py Sleaniul )i ges laamiulyd
;55 odale » LS)“J@-*" )J Wu)l ‘5Lmoﬁ_'.> WY
oy (P=+/-¥A) pwgdl g (P=+/++Y) s>
Oy O Sl s Dyl a5 jekay aiiile gs*i“f.L“j]
@“:\'é le.a:oﬁ_? ﬁl.m 9 9> —Ssle WS Voo dl)lo
Ol i 3 ol Jele 55518 cdale ol caslin
oliel By Hdendl i s malidl Yl o]
del Gloow] Gl S0 s (95 S5 clale
ol Gded  rals o Jame  glacdl lawgs
o A2 )0 9 0 b e 5 (Sl slaan]
09 S5 YL clale 1 (F) sgd 0 iy sl
as ..\....JLJ L&o).g UJ‘ 6))41 )...QJ Curo .9 )l ul.m; ..\413."5‘0
5 0, Zdbllas 095l slooy i G35 S8 b
L aS ileie g oo dlged slo > 5l colaiul ‘éé|5
el 00l b ddhaie LS Jewsly 3l eolatl
a3 g oy 93 pyw SIS cdale ol el

el 0008,5 0y Gl Bl s 655 e (o rs

‘SA.MJLO)] Sloo iz 15lg 0 Slos g SCihs 00bo U an
Jsb 30 Loy Srae S oole p gl Jxe il
(V9 o Kea g Gl (P=-NY) culs Lol
50 3,lailiw) Jolaz sl p adss a5 30,5 samlie
6)Lié| » Lgl.cncﬁ VIR W d..s..\.au PGy 0y b wl.o.o
Sz ool Bran coge a0 Coy dibhio o
Q‘}:.a L |) ).n| Q—.’.‘ J,,Ja ‘u...a.am wl 05..»‘50 i
5 Oilge oy (o ddgle 4 s o,lulS oy
o i el 753 5 (Gl f I TP Al o
SNl Eli b ol Giegh 0 odel Caws 4 bl il
VEEE JT oole man bl o, VPO (piSgp
59 sz.llflia Y/#f M};L@ 6)).;| 6‘93-7‘“ PN
Slgs o0 YO sgu> slyls aSl yioen 5 (0,59l
el glasls
059 oRIBl p )l s )31’ iolosl sloe
a (P=+/--Y) cib byl Jsb jo oy ailys,
2 b B Gig Rl p eSS g (i &S (5,0b
Sy 20,5 caslin ¥ g ¥ ooy boond adss sleoy
M)o \’“Y’ 9 )M 65[} 6L®o)...‘> w.' LS)L)G..LA g_)ﬁlﬁ.u
S oole B pae a5 dxgi Lol odlive 9> —Sile
o 0 ,Sas w0490 IS 50 GJQL@)'T oz o wlice
oo z>) ool yileie t’gL‘Mﬁ-? 3o s sleo
..\.wla ra‘o h.)l}l.».a}‘ u.ul.w‘ » Lao).._‘> p...'a.u 9 G‘ML'-’B
o)l.o.il) Gw.aLc)] )LM) > —Sisla O O (e
w03 5)lan oy 5L 5l Y o g (ntigy whaw (F
10 s 5 w5 ol (N) 55 5 6o <ol
S5 GlaibesS lgn lp Sl oo B g n wo)o
RETNUNTINCNICE B SR SN,
p Gl o 2138 0y (g w1
5 OV) 2oy Ve b (59558 s,l0l @b Gl 5 0!
SISl vgd oo al, Jb yo lapls wl) als
Cy> LS 5 o)5| ol Lg\)g 63}5‘ g_é),a.a £y i.n.\.o.c


http://rap.sanru.ac.ir/article-1-572-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-04 ]

YO

6)‘5)’ bﬂaﬁj&.}oou d)ﬁﬂﬁ)—\@m)lﬁ)" 6Lho)..>)J‘—f JS»

ISy

P-Value SEM = v v 3

YA Y VE- VI8 VIVY V- Gy 2 p55kS) sl ole Kt oole 3 e
VYR N 3% VY- VIAY VIAD Gy 5 p55keS) pss olo ik ools 6 yae
SNNY ) VIFA V80 VA VIVY Gy 9 £S5k oy58 S Sts aslo b o
¥AE VAR RTAIN Yo/f- YvIe¥ ¥\/$) (0,55L5) &gl 0339
ey VY AV £/0\° fyre 5/ ¢% (p,5555) s o8
ey VY A© VWP WA ayve® (p5555) 0339 i
SN ATy SAYAC “VASP vy Smv® Gy 55 p,55kS) allis, oy38 Gl
NN asA Ve/ar? are® visv? ABA? el s cuys

el 00,8 O ozl o 10 oKl o dre Solis s lis Jlaw 2 0 Sl By > @ b

Ao, 0 Jleixl mhaw )5 o pxe o lo gae e NS

bgloeo cutS ao 0 Vo0 (ggl 0 (F g 00 )0 7 (55l 0 (¥ 0o )0 VY (55l 0, (Vg2 — Sl bglee caS yas 4l 0> (

dwlio ;0 (TA) LKen 5 Slgocms (V) 255 oo
OIS (S X ghye (JP X ghpe) 45500 slaoy
30 (G dlge ol gyl gas collE a5 wis S
ao Julse 0szg o 4 Wlgo SO slaails
5 Faere Sile ;o b g 3laigm 0adlosl auile (glasdas
aslo )o g}""?"L""’ 9 g_)L..J ‘L)"L ‘L}""*"‘“’)"?"’"S o..\i)b)'la.
36 Gl dlge pan ol s ol &l Sl
LB sdxe .>|9,c 0diiS yund (gl ,quS R ke
Jolge 13U cow BaiS lezis 0 Slygs pan
Ol 2jls I3 09,50 5 Sls (fupae (LS
» Fie Shapse Jelse Sl opzr oS5 o Sligs bpas
bl ol LYY ) il o Slhgs pan oLl
Olge> yiom 3dsi 5 039 LRl ol B o g 0l s

J.s.))fgsn

o —Sibo

ASU C"L‘" 4 dA>of l.' :LS‘:";’“ o‘,.o G)bUé eaR s.u.bls
P g b chalojl sy & Joaz )0 eus
Al ign g (P=2/-¥Y) Sz ool pean ool
id bl e S 4 jekay asls (Poe [+ YA)
RWERR \H)foﬁ_?@bfﬁ‘abwﬁsﬁﬁwoou
A V) Ghles 5 Spmginn n 0 (62 ~Sb
(el dnas Slge 0y et o AT wis S
Ot g Gwigle g L ail s a4l sl Jele
S oo dgaze ) S ool pean oo LB YL (6,08
O w58 s bapsS )0 95250 igle iz
T Slye pin ol als Eel aeSs s bl
O0) Wil oo
Gcdpln § Glads as dlge ey pssl o
Sgaze |) (sdre olge man bl b sle 4 gl
Jlail sl Q] by a4 pan bl 5 b JlasS
by Jslo o)lne Glajedy 5 opr nfsn
il 29y pad | Cailon b 3l el a5 05l oo

Silan sWoy Go> slaamiulp p cioloil Glao s S1-0 Jsoo

P-Value SEM - - loe ez s \

ey VIAAY ¥/ -2 ve-? vy/. .8 vEIYH? i g 5o o5 ko) 55515
BAta \fArdt OV/o- IR \ARE 0. Gid g 50 05 (ko) 059
Y YIAA FEO- YETD VYD FEYO G o 53 p 5 den) g s
JAYY SNV OAISD OFIVO £Y/- 8OV Gl 33 0,5 o) 3y yulS s 5
SAYA SIVAA BIVAP 1y y® #lov? #1052 Gidigms 58 p,5) JS oS
JoEA SNYY v/ar? vy.® vivo® v.2 Gidisms 55 p,5) (aaged

el 30,0 0 Lozl mhas )0 o Klos (m Slo e D9l saimsylis Hhaw (o s oSSl By > a5 b
oy ) Jlis] e jo s gixe #F o0 0 Jleis ! mhaw jo o pxe o lo e g NS
Lol cutS ao 0 Voo (ol 0> (F g 00,0 7 (55l 0, (¥ o ,0 YV (ol 0o (V cs-Sole bglsee S g il 0 (

o ~Sibo


http://rap.sanru.ac.ir/article-1-572-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-04 ]

\Y5 5> ~Sile byle CotS Ciliseo polan 36 5 G138 b)) mess

Solon ey 10 (ao)8) Gdie dlge (5,0l pan coll Lg‘i‘%L"j—‘ oo 15 Joo

S
P-Value SEM ot
¥ Y v \
b ab a a e

Y VI8 $O1VA YeleA YAIYA VAISY Kis ool
NYs VY $5I0% VAIVY YAy YY/FY JTooks
“I-YA VIFY v /56° veroP vYisYE vEi e NESRNTTI
IV vIoY SAIRY VY Y YY/EA YOIAA NER
<IF0 Yy £1IPY IS OF/f 08130 S odiygd 5o sl e
<IFY4 fI0Y OYIvE FOINY ¥I5 - FY/YA ol 005 55 Jslomals b

el 00,0 O Jloso! s 10 o Kl o s Solis saiaolis Jaw o )8 wndSI 39> a5b
oy ) il maw jo I pixe #F o0 0 Jleisl mhaw )0 o pixe * o gae g S
bgloee cutS ao 0 Vo0 (ggl> 0 (F 5 00,0 7 (g9l 00> (Vo )0 YT (ol 0, (¥ (92— Sl bglore cuiS (jas il 0,0 ()

sobate & 0p> (sloylasS Slga LB o s g5
wog BB Cwid 5 GloilS Slse Srae ialS
odal  Cewds @l wlel p uies ol
shostiinl b lyslas a5 8,8 sleidn iz Ol¥os
Szl 00,8 slubinl b ps g ddhie LS Jewily
8 ,Shos oy wiilg oo Ol Jglas wlul o>
olaidl poogde b ol ails anye (pyieS L)
Lels gadss Jeily 9,00 5l oy codlsd (0,8

D9 (6 S gl 5

G 0xZ g Ojlye Sleep> G S97ge Dglis

o) Gig ORIl 0,50 5o Gialesl cnl jo eolul o450
s el g 53 SIS cdale (olie has ol
Oilgie ooy 5l oolaiul a5 e o L (gdie olge
O 3l osbie S)lap sleply o Sles Sguy > ge
5 e 4lisy 09 IRl 4 az e b otalesl sloe
M)@%Voﬁ)om&&;}oobw%@
30 5> — Sl bl cuiS ws,o YY)l solawl as
@l als Gz 0,5 Bld adl s s)lgn slopls op

&bw

. Abbasi, A., A. Javanrouh, A. Allame and A. Sanadgol. 2005. Research priorities in Sheep and Goat

studies (Experts and Exploiters). The second congress in sheep and goats, 631-637 pp. (In Persian)

Feed Science and Technology,

2. Abdi Benemar, H. 2011. Effect of Feeding Rumen Protected Methionine and Lysine on Holstein Cows in
Early Lactation. PhD. thesis University of Tehran. (In Persian)

3. Aguilar-Lopez, E.Y., J.L. Bérquez, I.A. Dominguez, A. Morales-Osorio, M.G. Gutiérrez-Martinez and
M.G. Ronquillo. 2008. Forage yield, chemical composition and in vitro gas production of triticale (X
triticosecale wittmack? and barley (Hordeum wulgare) asociated with common vetch (vicia sativa)
preserved as Hay or Silage. Journal of Agricultural Science, 5: 227-238.

4. Ahmed, B.M., W.G. Bergen and A.K. Ames. 1983. Effect of nutritional state and insulin on hind-limb
amino acid metabolism in steers. Journal of Nutrition, 113: 1529-1543.

5. AOAC. 2000. Official Methods of Analysis. 17th ed. Association of Official Analytical Chemists.
Gaithersburg. MD.

6. Berhane, G., L.O. Eik and A. Tolera. 2006. Chemical composition and in vitro gas production of vetch
gVu:la sativa) and some browse and grass species in northern Ethiopia. African Journal of Range & Forage

cience, 23: 69-75.

7. Brice™no-Poot, E.G., A. Ruiz-Gonzaleza, A.J. Chay-Canul, A.J. Ayala-Burgosa, C.F. Aguilar-Péreza and
F.J. Solorio-Sancheza. 2012. Voluntary intake, apparent digestibility and Frediction of methane production
by rumen stoichiometry in sheep fed pods of tropical legumes. Anima
176: 117-122.

8. Dabiri, N. and M.L. Thonney. 2004. Source and level of supplemental protein for growing lambs. Journal
of Animal Science, 82: 3237-3244.

9. Dapaah, H.K., I.J.N. Asafu-Agye, S.A. Ennin and C.Y. Yamoah. 2003. Yield stability of cassava, maize,
soybean and cowpea intercrops. Agricultural Science, 140: 73-82.

10.Forbs, J.M. and J. France. 1993. Quantitative aspects of ruminant digestion and metabolism. CABI
international. Walling ford, Oxon, UK.

11.%)nzalez, J. and S. Andres. 2003. Rumen degradability of some legume seeds. Animal Research, 52: 17-

12. Grant, R., B. Anderson, R. Rasby and T. Mader. 1997. Testing livestock feeds for beef cattle, dairy cattle,

13 sheep and horses. University of Nebraska. Neb Guide Publication.

Hartwell, B.W., L. I"nigueza, W.F. Knaush and J. Madsen. 2010. Awassi lamb growth responses and
carcass traits and economic benefits associated with reduced-cost diets made from locally available feed
resources. Small Ruminant Research, 93: 48-52.


http://rap.sanru.ac.ir/article-1-572-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-04 ]

YV WWAF s 5 5ml Y ol ot Jlo [ gols Sty slotings,

14. Kakekhanian, A.S., S. Salehi and H.R. Bahmani. 2006. Management of sheep and goat flocks in Kurdistan
province. The second congress of Animal and Aquatic Science, 65-70 pp. (In Persian)

15. Koenig, K.M., M. lvan, B.T. Teferedegne, D.P. Mogavi, L.M. Rode, I.M. lbrahim and C.J. Newbold.
2007. Effect of dietary Enterolobium cyclocarpum on microbialc!)rotein flow and nutrient digestibility in
sheep maintained fauna-free, with total mixed fauna or with Entodinium caudatum monofauna. Br. Journal
of Nutrition, 98: 504-516.

16. Lavaf, A., N. Eila, K. Karkoudi and A. Zolfaghari. 2005. Comparison between three feeding systems in
Afshari male growing lambs. The second congress in sheep and goats, 705-711 pp. (In Persian%

17.Leonardi, C., M. Stevenson and L.E. Armentano. 2003. Effect of Two Levels of Crude Protein and
Methionine Supplementation on Performance of Dairy Cows. Journal of Dairy Science, 86: 4033-4042.

18. Mazaheri Laghab, H. 2008. The knowledge of forage crops. Bu-Ali Sina University Press. Pp: 263-247.

19. Menke, K.H. and H. Steingass. 1988. Estimation of the energetic feed value obtained from chemical
analyses and %as production using rumen fluid. Animal Research Development, 28: 7-55.

20. Navid ?had, . and A.R. Jaffari Sayadi. 2011. Animal nutrition. 7th ed. Haghshenass Press. 888 pp. (In
Persian

21.@rskov, E.R. and I. McDonald. 1979. The estimation of protein degradability in the rumen from
irBCéJbation measurements weighted according to rate of passage. Journal of Agriculture Science, 92: 499-
503.

22.Paya, H., A. Taghizadeh, H. Janmohammadi and G.A. Moghadam. 2007. Nutrient Digestibility and gas
production of some tropical feeds used in ruminant diets estimated by the in vivo and in vitro gas
production techniques. American Journal of Animal and Veterinary Science, 2: 108-113.

23.Razmazar, V., N. Torbatinegad, J. Seifdavati and S. Hasani. 2011. Nutritional evaluation of Vicia sativa,
Lathyrus sativus and Vicia ervilia hay by chemical and gas test methods. Iranian Journal of Animal
Science, 42: 85-93.

24.Rihawi, S., A.L. I"'nigueza, W.F. Knausb, M. Zakloutaa, M. Wurzingerb and J. Soelknerb. 2010. Fattening
ﬁerfo_rmance of lambs of different Awassi genotypes, fed under cost-reducing diets and contrasting

ousing conditions. Small Ruminant Research, 94: 38-44.

25.Rotger, A., A. Ferret, S. Calasamigalia and X. Manteca. 2006. In situ degradability if seven plant protein
supplements in heifers fed high concentration diet with different forage to concentrate ratio. Animal Feed
Science and Technology, 125: 73-87.

26.Russell, J.B., J.D. O’Connor, D.G. Fox, P.J. Van Soest and C.J. Sniffen. 1992. A net carbohydrate and
protein system for evaluating cattle diets: I. Ruminal fermentation. Journal of Animal Science, 70: 3551-

27.SAS Institute. 2003. SAS User’s Guide: Statistics, Release 9.1. SAS Inst. Inc., Cary, NC.

28. Seifdavti, J., A. Tei?hizadeh, H. Janmohammadi, S.A. Rafat and S. Alijani. 2012. In vivo digestibility and
in vitro intestinal digestibility of three legume seeds. International Journal of Agriculture: Research and
Review, 2: 630-638.

29. Thompson, D.J., D.G. Stout and T. Moore. 1992. Forage production by four annual croning sequences
irgfq%sgzing barley irrigation in southern interior British Columbia Canadian Journal of Plant Science, 72:

30.Van Keulen, J. and B.A. Young. 1977. Evaluation of Acid-Insoluble Ash as a natural marker in ruminant
digestibility studies. Journal of Animal Science, 44: 282-287.

31.Van Soest, P.J., J.B. Robertson and B.A. Lewis. 1991. Methods for dietary fiber, neutral detergent fiber
and non-starch polysaccharides in relation to animal nutrition. Journal Dairy Science, 74: 3583-3597.

32.Vasta, V., A. Nudda, A. Cannas, M. Lanza and A. Priolo. 2008. Alternative feed resources and their
Sféfgcésdfé)n the quality of meat and milk from small ruminants. Animal Feed Science and Technology, 147:


http://rap.sanru.ac.ir/article-1-572-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-04 ]

Research on Animal Production Vol. 6, No. 12, AUtumn and WINEEr 2015 ........ccoeuieerireeeiireeeeeseeeseses e sesesestesessssssesessssesessssssesessssssesenes 138

Deter mination of Nutritive Value and Feeding Different L evels of Vetch-Barley Mixed
Cultureon Fattening Performance of Moghani Male Lamb

Far zad Mirzaei Aghjeh Gheshlagh' and Hossein Abdi Benemar?

1- Associate Professor, University of Mohaghegh Ardabili, (Corresponding author: f_Mirzaei @ uma.ac.ir)
2- Assistant Professor, University of Mohaghegh Ardabili
Received: April 19, 2014 Accepted: July 7, 2014

Abstract

The objective of this study was the determination of nutritive value and feeding different level
of vetch-barley mixed culture on fattening performance, blood metabolites and apparent nutrient
digestibility of Moghani male lamb. This experiment was performed by using 16 Moghani male
lambs in a complete randomized design with 4 experimental diets during 75 days. Dietary
treatments were: 1) control diet without vicia-barly mixed culture, 2) diet with 33 percent vicia-
barly mixed culture, 3) diet with 66 percent vicia-barly mixed culture and 4) diet with 100 percent
vicia-barly mixed culture. The metabolizable energy content of vicia-barly was estimated 2.64
Mcal/kg by gas test data. The experimental diets had a significant effect on weight change, daily
weight gain and feed conversion ratio. Apparent digestibility of DM and CP was significantly
affected by experimental diets. Experimenta diets had a significant effect on plasma glucose
concentration (P=0.002). Based on obtained results, replacing vicia-barley mixed culture up to 33
percent of lamb fattening diets with forage and concentrate portion of diets with baancing it
according to nutrients requirements of animals is recommended.
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