[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

v FY-FO lomio N Fe+ lnli B0 o)lods A Lo laal amly codbul ol5T olEtils « el Gl (s5sls b sole 4 i

sebls Zu,U jo auligy (9w ¢ oui i (B 0 gkiingd ddgd by (w2
s

f . Y . Y . . \

Sl lsa 58l ez dnged oSl (ALS K 5 g (gt 035 (555 (sl )
Olrl lsal e Slsal Gliez aupd olRails ¢ LS S5 5 o (oigs 09,5 Sl (¥
Olrl lsal Glal Glyez asged olLails (ol S Sy 5 ags (cwiiges 09,5 Sl (F 5 ¥

h.roshanfekr@scu.ac.ir :J giws odioms gi"

bl n (5555 s 3 38,y allie

Vo VYA by dy g b WA/Ne/ ¥ el yo g b
ERWAN

9 Aadbariran 92 SLouigis alox 51 OE 1o jglinegd ooliswl dapls 5L 3590 adgle I Sy ol (Lo, ISal, 31 (S

@0l (Holal JolS (S sl (g bl b B 10 GialojT ol bl oo iliso Gl Fu )b 50 oudh axs Ll ol (iisTy
Lo 3la0l o yor dosgeds oSS (65 59l ousSLiils (Jlinios 4c y30 5 WWAV-AA cly Jlw 53 ) S5 duw b 15535 Corlins!
EH- EH-85-9 disiigs 59 9 souigij (Bobai olus 5 g Lol gl ,S 40 60 ¥o g 33T Yo bl Yo calil Gyl duw .o
30 adgle Culild g pas g w9313 ¥Y Al o yo adgle Culilo y jLid) g0 5 (B 08)) Jgore 9> 9 Wyl o8, 9 EH-86-12 87-4
VF) gy 0 y5dos ((duoyo 1F) Kis solo S 0,5 (el 50 sl b a8 ols yLis gulis . wiug o )5 dumlio 3 glow S
39 p,5 S 10AVF) adgle o ,Sloc ¢y o gt AL GBS (w00 1Y) wesid e w9 (W00 YA) S b (5Ll (000
Oy it Calald 3lai EH-86-12 uigif a (w00 YY) pd 0o )0 (91 5 g (HUSD 10 9,56l YYP) i o ,Slos ((HLis
Gof o8y 4 Blaio ()3 YIA) 3,850 Cus juw b (50 (32 565 9 (4l 32 @upo y0 2 ;Y909 50 T) jiowgid sy (3o
olo G Yo CblS )6 4 LS 5 p)S5lsS W41F) adgle 0, Shae 3 (LS 1 p,Ssls BF+e) &ils 0,Shas o 5 it 092
3 W0 Gl )S Tyl o (als wojo V) yog Ol g YL adgle o,Sloc (o9 hld Jdoay EH-86-12 g g alle @lay
olin i 935 lgies il 3o 1 (siio yil JBla b (g Alo po y0 dbgle Cubilay ol 53 9 CdlS )b 50 juS U

2585 )18 it U SlaCllad 5 nmusd (S Caslsl 39 Wlyion ailinn Bl 3 51gal alhia 1o 4l 3 Absle iy g

Sl39, Colad g b il o Shas wdgle (paigp gl 03lg


mailto:h.roshanfekr@scu.ac.ir
https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

FA iz GlacllS 7l )0 aicds 39 9> o sy (B 0)ghitegs adgi Sl (o)

doddo

57 & Somd Y el (glavenl Jols 5 6550 slyims jod pls aign (slyome Ll Sl antin g 92 650

Davood-Sharifi et ) WS’ o 7 ke jeubo 5 pls bl (gl cowlio G135 ae (loieas 1) olS cpl )3 3 Jgaro
wlyalez 4, O Hloe ;o oddsi S 51l nrws 6,5l aals 5 009 Oy iptee akox 51 5> @l 2012
20,8 oo oolainl (gilecdle 5 olusl wdss ol Gl (gl Goes 5 (Tabatabaei, 2013) <ol ools olais! o4
Job Stlo ) (lead b Sis 5 adgle wdgs jolaieds g 00 plisl ailas sl Olez 50 0ud CuiS 52 5l (oo 5l e
S5 ge ooliiul laals gz (sl ailivws) 53 el 1 ogdle (SMith, 1995) 5o o oolizil (adles s Lysb LT 5
Aol gladgle ol S oLl e wlgh cad ol 4 YU 0,Slas Lol S o sy (g0l S oole g adgle
033k 35t wrge adgle CuinS Il (sl ladgle LS Copoe g g ) mre Jelse Sl S adsle oS
3 om el pedd glp Collae S oole clale sljls Wb adsle ¢ STje5 sla ol )by ulul 00,5 oo adss
sbols 2ol 6ln Y efign Sl o Gloe alewgtr food ojl (a2l gl Vb e cllB wdss
CoiS byl Glp byl (o Pate 5l (SO ddsle 59y slgixe (McDonald et al., 1995) ail pls oty
Nl oo Hledas S¥game 2ly) Co e 10 mpe Jolge dlax 5l cils o, (Assefa and Ledin, 2001) coul adgle
99 08ee (sl g 0o (LIS 0 (VTAY (a2152) 39 dnlys (4S5 (o5 0 Shae fiSlamay (o jTd s
S olass b 0)90 (b &S wd Glo 9 285 I3 (o) p 990 S slacllS )b 58U Cod (Siille 92 o8
(Xi-haun et al., 2008) il als slfia po cuils Fu,6 ,0 als o,Slae g ails a0 (59 i dlows @y
sty el Sl ) 50 b Sl o Sas (g Dl 5 S el e s e sl slaasls
5 Fimsid Jas o S Jdods olS wcslS jo b L s S 555 5 o Kawey sle (Sarvade et al., 2014)
(Barnabas et al., 2008; Modarresi et al., 2010) s4& oo axlgo 5,5oe (2ol b gymgmd laos,gl 5 odgs
G FpS 2z g (LS (ilg b drugi carge caliol S &)U s Sl a5 0l sy o0 Slaie
Ohe 5 5 50lg) cbls valss Jlisar 1) o Shee g o) S pu 285 Zoled y0 45 0D valys miwgid o LalS
s 0L b claleay ate jebas adsle slasdss by, .(Ayeneh et al., 2002 \YAQ ] )Sen 5 laiie ) YA
Sras mal )0 jd (izred 9 010 052y wsSas dhal) (g (20,0 AllE (G55 9 b ke G g )l

6,920 (55, (G yd DLS 5 o 3D 1K 0l pw 1581 L .(KoC and Coskuntuna, 2003) s ls zis ST,95

1- Hordeum vulgare L.


https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

4 FY-FO lomio N Fe+ lnli B0 o)lods A Lo laal amly codbul ol5T olEtils « el Gl (s5sls b sole 4 i

cwl ledl ol s else 51 SGg oad oby e Gl Lol je 1 lade asis j0 il se pesd ( Jole
Jelge oy S (Sl sloaddllas 0539 g abe 9 93 oS (sladgle 15l & axg5 L (Miron et al., 2007)
Ol llpd 50 ol cpl o Shee Gl wilo a5 adgs p Sge slacysgaze g laakul, ololis (o o ,Slee ;o S5
bowiss) @lolid Gz wiled SwS olS ol oMt @3 sla ool 4 o) 5o 1y Lo Wil oo 95800 Ol o>
e 5 018 STy s (sl 423 oS (5150l i s chlishe SloculS b5 3 ol b sl ol e
sy eyl ol pll 5l Gue sl Clasas Giolej] 5590 Jore ailie blie 05l slaciaS [0 g 003LeS Lol 50
sloal (ool Llyl 5o 0 jglaiegs ciS o ol S cul ails 5 adsle o Sles Dlpsd 5 (Sielnd Sleogas Sy
g, 9 Olgo

Py 4B YY) 5 a0 AN o &dly sleal lax aagd oy (65,9liS eaSlisls Slibsd ac e jo i ()

(Jloz slos o owlilgn Jlol Lull ol 12l Lo o 51 e VY awgie glas)l Lo 8,8 Jsb az 0 F) 5 Jlods
CslS 5l s L)i...{Lo)’] 5o ool 8,50 S (Y JS8) cenl o ools ioles iz yb szl by yo iSTas g lawgie
b 5550 9 pmed cuamslly 9575 5l (S ool Cunsods mlis 285 )13 oleord 41375 9 )90 s § 00 (5,10 piged
EY T ook yie g mianommsd /AN ST S i8Il Culam o S5l 5 0,5 s +/8Y 5 VWIVE XVENY yolie
5 @5 % 9 JW ad 5 Olel Cliniod dnge (LS ()5 SSL SIS 0 )9e slaydy g (b pgd S il g wo)s
JossiS16 e &0y Jole by ] iy 5 4045 liaigs pli smeeds il 5 (55,5188 liiod 55 0 3
Yo cublS gl aw Jols ol s o ol YYAV-AA el Jlo 10 oS5 aw b ol S glacS'sly LI o
O3 97 Sy Jole g0 (Bolad SlaS 5 5 (6 p3l CilS G)l) o Ve 5 )3T Y g <3l &)1 o]
Faere jloailg o> 08, SO Jold lacdg) b ad S s o e )8 55 laie 4 o jglategs clllo g alilgy
EH-86— 3 EH-87-4 3 EH-85-9 (slapl ) aiiinyy3d 92 caii} duw g (Sgd) iy (s 92 o3, S0 ((Sa))
5 (S zhaw 50 Ol Vo glas)l 5l (uSgoly YY) al> o o adgle coiils =) ol o)glaiegs by, Jule 412
Sy Al o 1 ails g ddgle Cublo Bro g e ddgle Cublop pae —F ([ Som, al> e 50) il +adgle Cusls
w325 a3 @l Gell g plijes il (65)5lS Dladod 35 0 dogi (wlul 1 (23055 28 18 )0 0550
@izl 5 sl Elidas plonl gz d@le (S auieds Jols) yae; (5lwoole] Jolpo glzl 5 g s Jlosl S5

0,99 Jsb yo 2 a8 F LA )5 meyie o 5 jh Ve i o1 (28 sl ygiws Glaacoss ulul g )b alds


https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

o iz GlacllS 7l )0 aicds 39 9> o sy (B 0)ghitegs adgi Sl (o)

Joe yiegp olliws L) laisg, colos (Jpame oled o Slos » Jgo Sjedgnd Slao (S p o) p jslaieds 0,

(ol 598 colo TWate Joo | g IS cale Liomin olSiws Lawg) dewl soe (LSl ga8 sl ELE
U5 Al e 0 Sy adls (LSl [5aS el EDC Sl LCAS olSiws L) 3,85 a6y piigid Lo
1SO, ) b woys s (g5 05l (LSl o8 Cle 5 Wo Joe Sy el o olfiins Lawgs) o
0, 8des g (WS9ol5 YV=YA) (5, al>,0 oLL o (Al-Shahib and Marshall, 2003) ;.S as,s 5 (1981
S sy > 0,0 (Bremner and Mulvaney, 1982) ,.55g, auo 0 5 (& 0y S o ;o) ails o Slas g adgle

28,5 &5 SPSS 5 SAS (lalble 5 bawgs (g bl (slodudoni 5 4325 0285 15 5,0 0550

e >4
>4 .

(OC)b.n:u‘_;Lo.:
=

Yo
Y.
\0
B
b
3 5 5 T 2 3
: : : k& 3
o z <
ecccce -——-— § — . & o
e il Sl <

(FAY-9A) GislojT gly2! Job 58 2i5Tas 5 bugio Jilas glos 1) JSCi

S oolo & \Slos
wwoslS g b Gl slaylas (@il +adgle) Sas osle S 8 ,Sles a5l el Censay @l wlul
aw blite O3 Sl duslie () Jgo) o oaalive s se gl byl iiSey g adgle cosls p dacass)
Bl 50 drdnoan 57 Slaas) olad o iy g bl G jo St adgle o Slas (Pt 45 b (Lt il

osle 0, Slos (505 5 St Sl lid b clls o pme wglay S A b sl mle b g adgs ol clls

1- SPAD-502 Cholorophyll meter
2- Minolta

3- Leaf Area Meter

4-Delta T


https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

8 FY-FO lomio N Fe+ lnli B0 o)lods A Lo laal amly codbul ol5T olEtils « el Gl (s5sls b sole 4 i

o VEIYA clloy al> o G Sy o5 VOB0 by, al> e 90) EH-86-12 gy 4 slaie S5
la,les 0g (LSa jo o5 VIOV cudls p al> 10 SO S o o5 VV/YPP Cuils > e g0) EH-85-9 4 (LS
o (Sas oole 0 Slae iuli8l as o £/ lawgie jebay) (65 i Sis oole oyl e iy al> g0 g
S5 g cdlo g dle e g Jlend s Sis oole adgl ol8l cp 5 gian 0ol Glas cldle p als e SOl b aslis
Oy e - oapline (Ao, V/F) Saj o8, 50 Lialidl o 5eS g (dwo,0 VW) EH-87-4 55 o cils s al> 1o
Sogme BB oy LS ;o (3 VYOIV + g VOO b cudpay (Gl alo o 90) (saded s (59 0 Sles
G 50 g sle (LT Y 2l 50 oud o)l pin S 3 08, g ole 3T Ve )6 10 EH-86-12 g5 4 3laie
VA8 5 VYIYY) (o ia) K0 CoblS o, g0 51 i S0 4o St oole agi QLS 4o 03 VW 18) ol cusls
5 yS GB5 otms S1 8 laliS a5 050 o0 sl ol 095 CBlS (Y Jguz) 052 (olo 63 5 )31 5o LS o o5
il Rl eged 5l el alo e il b LS ol Glojen Jlil (oial 055 €955 4 4z g b g oged 055 o3l]
Wby 8lp Sy (Stmyid olga S Al j 5 Sy olans el ¢ g, ad) 0)0 alS el 5 uslS o 5T
Sl 28y e (ol oligS Cleds pln s SlacidS ) 098 o0 wglhae 0 )Shee 5 JS SAS (59 28 5 ()
Jab 2150 (aalS ey 50 ehgr (aly oy olgs 5o Y (sles o8y Ko Bk 5l ogd e gy Hdy plie
3 @l il calie cslS ooy ol pl 00,5 o Sis ool goss il el (Sis g Lo)S i 59, b ol
aS (YY) ol 5 Singh 5 (VYY) o) Ses 5 (58 zoli b odwl Cawddy gl 10,10 Joame odgi 5 gad 9 0,
Ojs s Sadillae 3o )ST 155 Jad bl ple S 55 g Pl ciS balyl o ) gady SaS je 0 el
als wollaa SIS L1, s520 olio 5l aolitsl LUl olS a5 amo o Lt 5 Cunsd oS Fiiwgis anlyy S i
S oolaiul petar mlie 5l aiiles oLS sl Dlaw g ool P jl>o ol wl)y a3 > dgr sles ol Lol
2 50 86-12 EH- (g5 jo Sis oole (1 tin a9 s 4z g5 b .l ailiS 2alS asg, olS it oole pas g
ol 2 sty MBS cals ) o 3T adsle ctlop 150 U ulesar 3 )Slee I3l g Bl g e
il adls 1) rae adsle wdgs Josly Guigi cnl ey (oo e I el a8 o5
aild o Slos
o sine gl il A LS o g W) «edlS gl oo cls o Shas i 31 ool ey gl ol
a5 Gl @ls o, Shas ey () Jpdr) Aiilad o sine G dbgle Cobls 5 caigry lite ol 1 Lol ey saline

S EHBT7-4 5 T e e 5 090 0le LT Ve ol 0 oo culs y al> o G EH-86-12 4> 18, S Jlos


https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

oy alizes slacilS g )b 5o aids (9 63 lacaisis (B 0jsliiegs el iy pw)

S iy alo 0 Slos slls clils y al> 0 S lo lad Sls (lis Slas 5.k avglie bl .ol cvaliv ol g0 Ve
shls (LS yo o5 FIVY .Sl L) EH-86-12 555 .20y (aoy0 VA) iy s al> o 90 sl les b aglie (o
Wgle 0T 9kS o il 4 Al a4z b (Y J992) g2 (o 2 9590 Slociss) nlo b anglite )0 (g i ails o Slos
bl ) 258 se adgi S oole £S5l 50 50 (65531 LS YV ils 0 56l e il g I SkS VY
&b S35l Egemme a5 b Jgame 2ol 5 <l jo 23U sl 4 W (e ibie LB (6551 5 laibiwl Jglae
ao 3 FLeY Jol 4 pas CulilS Fuyl aslie g o )0 AOY gl S o)l 4y Cond 9 0o ,0 YIFF 090 4y pgus S
GalS 4l o Shas (2uslS gl o 53 Lol ol Slio (oSiles anglie gl ol ond Jol> 65,0 s ials
G b Bl Gl (@l ad p al> e 3 g (2AIS I G al e ) ) b sleml sl S A 28k (a0 )
Skl g il Pl e 8B b S0 Bl 5l 5 olS Lol g singy A )98 sk RIS 5 gei gy Sy o
Modarresi et al., ) 50,5 o ails 5, Sloe als cel caslio 5,9,b 5l i 5 Sole 5 00,5 als yaile 003
G b 2lS g Wi ce ails oty atsl e )0 (s 4y ole axil ll 5 ole cpoge ,3lsh) Lo,S i (2010
Wil Al (60geS (Sruiwgid Olge gl (o dslol jo olS I oo plnln el i eole pew slp 35w
clls walem o yo 1y Al i lawgie Juals g w8l o Bl oSy 55 olail el ods aie il Codgasne
Sloreas sulonST o i o) 2d Ll 0 a5 oy 0 Hkaay (Rahman et al., 2009; Farooq et al., 2015)
@l e Gl 1) 0 Slee Lulys 5 jiwgtd S pu Ik slié (sl 28l et 5 03,5 Jos gl i
03 5] d 4 oadrs plod 4o adsle cuily o Jol coslS Gyl o a5 ols ol il an Jlie Sl uSile dunglie
EH- g5 a ailo o Slae o i g Gl 0 o e &g ails 0 ,Sloe 2alS el EH-87-4 (5435 9 &g
ol ails o,8ee [0 o gime 2ol Coge coudgy ol 4o adgle cils g cily 3las adgle cils g0 9 86-12
p90 CilS Zu b j0 a4 (5 sbd il yiaS Cudesy opl wils gl adgle clbloy Sl clllS A b o ),,>L L Lol s )5
G 58 b om0 K saaliie I ghme ST i ol o Wl 0 Shae  absle Cublay il cpses s
Ay S 5 s GRL o il (e aBsle Cllla g 00y S gy Gl S e AES Gzge Les (a8l g i8S
Lol 00 g (5 5 Ho,b slo Az adgi g b dBlu iy plSouiul g allAS il olS S5
S o 23U
Jole Gl azgs Bl o Fge als g adgle Jgame o ,Sles Dlesd 5 Syl (aSlE Gliee aSl 4 axg L

9 > wg.') wasls C;)Lv QL».Q Aj).' C.]a...u ua?l...uj.laa)‘ OMT Cwddy C.)Lu u,ul.»...v‘).b w.sLo)] U"‘ o9 S| 6)5).0


https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

oy FY-FO lomio N Fe+ lnli B0 o)lods A Lo laal amly codbul ol5T olEtils « el Gl (s5sls b sole 4 i

OOk ol plis (Kle anslie bl () Jaa) o cdslie jlo gxe oglas b» Ol S ey g adgle bl
Ll sire )kl BT 0Bl 5 OO (1 Slo L) gl 08, a4 cllopy al> e 90 sloled Gl 0 Sy zlaws a3l
08, Ll sine M 0Bl o VY oSl L) gl o8, 4 ol al e S sbo o les ,o g (EH-86-12 (o533
AL il 0o s SOIF Lawsie jsboa) 6,5 ter 5y gl aslis (2edls s Al 1o 50 sloylad .ouils sled (S5
ALl lal> e 55 oIl s ar el (nl aS is S adgs el ale e Sy lent b analie o 1) (Sl
il 150 Syl (a3l Gl o e Slaiay 100 s 5l adlie il al e 50 jled 0 S e
OrFCRe Bk Sl Al pe 95 Jlers ol cgllae (2STy g olS o ey ol Jlaixl halS Jsay adsle
9 (doyo Y+/4) EH-86-12 g3 jo cuiloy al> o G g oy 1o 90 Jlas o S mhaw (el 2ol
(Y1) olo 63 Y+ & (FIB) LT Y+ 5l csls &b 5o ).._>b Lol canlie (ao o OAF) Sy o8, 4o (iali8l o 545
Sy b (a3ls lie 505 5 e AGke ¥ g @ g b (Y gaz) il (el 0 )0 YO 5wl a3 ls
25 00 )0y oz BH-8T-4 iy 5 (PIR) LI Ve )l po ouds (5500 e S o8, Lo & Glae i &0
Casby cdeas Yozl (olo LT V) cenlin coslS 2l o i 5 rbaws o Li 05y (VY) olo 0 Y+ sl 2 b
oo oml Joa LS s lalpd 50 a8 (Jlo )3 009y S gt jlreiul g addy o oy lp oy 50 i
e Lo )8 5 am3 oe LAS a5 510 8929 o0bj sla S ko a8 S mhaw (a3l 5 S e (Cusb,
Zhang et al., 2010; Farooq et al., ) sgi 0 LS jo Sy mlhw jadls 2als 4=l 0 9 S ol s
g5 oy GialS 5 g e o, ol (aBgile g oS drwgi pas Judods Wl e olS Sy mhaws 2alS s> ee (2015
s JUES by g (LS SRl Laplasl w55 (65mgid weie (o550 (2alS e S (25 i 0 S sla Jshe dnns
o b Loyl cnl 5l el cass a4 b .Jamil et al., 2007) asl s, 5l S b, ,0 S5 olé olge
cils Calhe i Sy gl Ladls (2l caw cllS &6 e 3l WS oly &5 liime [Sps liiss
.(Ferrise et al., 2010; Miranzadeh et al., 2011)
Sl4jgy colas
G e plosil )0 (slaije, Colam g 5y lie (B 5 Jgame 0Skes g 0y 50 O] ke Coeal 4 azgi L
40 bl b sles oliel yls o e g oo attive 6383 e ) Slgi )0 (SlAje, OS> At &S
5l 28y o il ool pslitear laije, Cuglie GalEl olS oad a8 )S ey glaylSgile 5l (S ol )l

Sebeicoe e 5950 B 1y Loo il a0 Jsho dnss 5 08y (5lS 5 adlign (oo sy wpads rals


https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

of iz GlacllS 7l )0 aicds 39 9> o sy (B 0)ghitegs adgi Sl (o)

s ool 5 cals 055 tolejl cnl jo laiss, Culaa owyp &y 00 13 (Dadkhah and Moghtader, 2007)
g o ClS )l g adsle cudloyy po cBlS )l S e 5 o) e lajgy Culan S 5l easl Cussay
5 slase, colae 5t ol lis (L She annlie bl () Jgoz) al cdslive o Jxe Dglas adgle cils o
29 (@b p e BLY) EH-86-12 oigy 4 cudlop al> o 9 slajles g atidg ooy 92 slocessiy ole
EH-86- 535 L o sime Sl Sl W3l sl Sl TV) gl o8 4 clls yy al> o S slo Lo Lo
—djs, Colaa el so 0 VOIY Lwgie jebas) (6505 slaie, Colar Cuils p dl e 9o sla b il 3les (12
g Sublop al> o 90 jled m Sla59; Culbe oS (n Bt W8S adgi Cbla g Al ye 90 Jle b anlie 3 1, (]
odslice (o, AIF) EH-85-9 595 0 ualS (5065 5 (ho,0 VWIV) EH-87-4 595 o cuilop > 0 SO
Sla5g, Colam cole g3 Yoy (LI Yo Sl cals & b jo 13U bas ols ylas glaje, colon (xSl duslie i ol
4 azg L (Y gaz) cél ials (o, AMR) Jease o,Sles g (0uo,0VY) 5iwsid i a0 g (do,0 YY)
Vo b 5o oald il pier Sy 8 slesd 4 Blate G e laye) Calse (lie (565 5 rFGRe Y J9ix
Vol oSl L) [T Ve clls o)l 40 0o (5,00 pon EH-87-4 5435 9 (4l 5 e il VOV (ke L) o)L
ol slassg, Colas g ywed b L3I 40 (1433) s 5 YONG-Zhan olisss zls Ll we (sl 5 e Sl
il 6 b osile Bl slocS  lais, Calas g (s ytiwgid LS 6o, e j8 oSy 5l Lidu B> a5 sl
Jub 5 clilé
S rSo3l & azsi wibige ge Jyamme 5,Sho Loles 5 jrmgid QIS 53 Jds )l clile y3 oslis o5 L] 5
5 adgle Cuiloyy g sy Ol Jedg I8 cale [l 5l ool canody gl elul  Gralesl cnl o g aSlbics e ]
dolio gl () Jgoz) o camlive jlo e Oglas adgle culls p j0 ClllS 7yl 5 cudgil jo CudlS Fu )b (S ey
30 b lad 0 o gme adgle clily g alilS Al ol jo Judg IS cdale M ol lis Slas (S5l
Ol (Y eSiles L) cilop al o S o b dslie [0 1) 6505 (Ve ko L) o S clale cuils  al> 1
Cblo y dl> o 90 jland o g IS cdale alS 1y 5 s (Y g02) 04 ylo Sxe d)l.cT Ll 5l s ol g wisls
oy o0 S ol sualive (duo o VFIY) olo Ql{l 30 LmdlS 5SS g (o, YAD) ol (g0 jo clbls s 10 G g
Jdods Jled cnl 4 GiaSTy po lalS jim e oy Jdoay clllypy al>pe g0 Jled o hg ST cdale 505 (lree
5 Seiglnsed glaanls o Pt Gk 5l s &b o y3b wl Giamy Al o e plil cls

J..Jo:u K> G Lo uﬁa—")ﬁ‘ U—l @)03 wlf)o).ob ..\.n))f °L.tf Jg..a.?m \))S-LA.CB M) w&ww ol.:f &)5193).9


https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

00 FY-FO lomio N Fe+ lnli B0 o)lods A Lo laal amly codbul ol5T olEtils « el Gl (s5sls b sole 4 i

px> o3l GalS (e g Jdgie sladele clale ol alavlgay azis 50 9 Johe wadligsgn cdale il
oy ey sm 4y T 5Ll ols Gl (S el woly )0 (Sses o) S 5 e oSy o 5 Lo sl

2 Jedo s cdale pals (VWA% (bgage) ol Ly S clale ol el L8 05 5 cgm sla Sl g lacedlg IS

ool cils o LUl Lab gles Gl 4 rwgd slalass, oS cul ol cais lid clls L SU Lyl
S5 et 5msih N gama 5 9551 Jfos55 1 55 JedslS e Sl Jpane S ) Ll 4o kS st
G5 0095 ;0 Rl sl piwgts o PLSI L clls )3 12U 5l (S50 sles (Rl W oo o 9B sl
Wdges a1y i byl jo 8g IS clale el 50 (VWAF) o pdaw g ool pmlols Loy )57 (als + adsle)

R giS sy

5 ElS Gyl S em s g absle il g S gl s Fitugt S g a3l osel sty b sl
1) (5505 st e ol Sl oo 95 (sloors () J5i2) o5 saelive o sine Solis absle sl
O Feawgi8 e g lS 3 s ol las cldle e e SO et b dslie yo 1) (LielS sus 0 MY lawgie
sanlice (doys FIT) slo (50 50 2alS o 565 9 (ao,0) /) ole (LT jo iy p al> o S5 g Clls a0 g0 Lo
i 15 ssrse slonadyind & Sl sl oy 5l SIS G 9 5 ) 36 sloyS 5 (T Jpan) 03
5 980 (551 ot (sl i 5SU Jl 5 B ey 9 ST a9 5 a9
Bahar et al., ) sls zals 1, Sas oole adss ames ;o g 00l 18 15b cow |, 90 pimmmsid (2STy 351,05 LialS

Al )0 9 S Jedgie o sl jo pSanSTlgs clale als NN 5 laig, ol dws el YU sles (2011
Jam et al., 2012; Hamidou et ) 50,5 jiwsid Ce yur jrals Cgo Coles j0 9 Cedlg kS .0 NADPH pozs
5 gl sloanl,z o Pl Gk 5l obS sles Joos ailial 5 5YL SLST sles (il 1 «@l., 2013

G s
Vi sloS 5 Dglite glos b olS ol g (shag) 0,90 (b axlge ialejl o alise GllS F )l o9y L
@) Jyame oy 1o o glaanlp jo PLst s oad olS o Les (ialil 4y mie g2 Vb glos jelo ol o
2 Bles 35 S ool 850 5 (S0 BLS B S0 Jpae 3 Shes oliS 4y Sz Sl walss Jlos

ujL&U 4351(: w‘.)).' B csls C.:)L: ’,.....5 D9 bewsls C))Lv QL».A Lﬁ)‘” CA.C).»...' )Ja.' )‘ o..\.a—‘ Cawddy @Lu u.ul.w‘


https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

oF alizes slacilS g )b 5o aids (9 63 lacaisis (B 0jsliiegs el iy pw)

C s S QI lawgin jbd) (6505 5,8 Sy bl als e 90 lalews () Jguz) ol cdnline o Jxe
9 Sudlo g al> o 93 jlod (35 a0l Ft sl plas Sl p al> e Sy jled b aslie jo 1) (3505
30 22U L (VU gaz) ol caslice (oo Y/P) olo (50 10 ialS (1 ,inS 5 (o0 £19) oLo).S—l o Clls g dds e S
Sl B Jdoay n)SanSl60 05,5 Cadgaze ) Juad lel slo)S S L ol aby ol Bolas g il & )6
B ol o asdllas 050 Sl gl )0 3ym5 Olime SR Gy Ol sve0 A Gl 4 o slajg, Caaglie
lo)S A5 @ gly 5o ladijg) (bd a5 (anome Ll 5 b olS ()55l o Wil oo YU slos s 0 Gl o
i 3 55 olS 3o 1ML (slos 5 Bl 5o o B g oS oI5 40 Gl (9 Bl (o5
Fogid aild pslas azed )0 5 oLS slos 1alS (gl paille G lsied o 0hg sled 3 g sk O iy
G 50 53l 5l AU le) A5 a5 ol Lt sz 08 90 59y Sialesl ol S (sgm 1l 00gas oolil
Fateh ) 40,8 olS 5 imugid e pos LaalS 5 3,05 il o ST T Jonily Lzl g LT o8 o cdlaie g cotls

(etal., 2012

Ogp Oy es
o] 5 5 bl Sl 5 Loy «aBlS 5 oln ey &Skac 15 ota] oty ol ol
EH-86-12 g5 4 3laie 5y 958ee (2505 5 0 ien 813 oli gl (V Jgo2) 0 oaalins )l sime glis
-z SB35 08, g 00l (5,0 e Syl o8, bl ire (g L] M A8l LS jo 0,5 LS VY il dl> e 50)
ez Sl o8, bl e (glel S A3 (LSe o p,5elS 0+ Clloy Al ye g0) EH-85-9 5 (euis )by
Sl ao s YAIA lawgin jeba) (65 i uiigpn o,8lee lie Clilo y alo 1o 90 sl lewd 090 (o0t (g4l0p
g Cls p ale o 90 Jlod o AW 5 oo ioly lid clbls g e e SO led b anslae (ol (peiig p o Sas
YO/4) EH-86-12 Cigis ,o s oy 5aS 5 (o ys YOIF) S5 o, 50 creiing o Slas L 5 il b o 5
2 eSS FAV g MYl e e adsle (2595 0 Shoe (S o 9 Jol SAB G)l )0 o esaline (a0
998y 0,90 SRl Sa e b Sl Vb lod b plalS 0l 0,59 Sl 995 1wy o0 SlSar (V 502) 09 LS
oeze (VA () g ooljawl AYAF (] e g SLpl) ol (0o, 0VF) nfigpn leime rals ass o
Sals .l malS g axly j0 i (sletiore AT 00 s Sl Sae GBS (o LU Ldoas Sis eole rals
Slgime aSl &4 axg5 L (Camejo et al., 2005) ol ool (5,155 5 CilS Fu,b 30 536 b iy (glaiome

sle,les (Assefa and Ledin, 2001) col adgle coaS b5l lp boyloe (nipte 5l (o ddgle pls utis


https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

oy FY-FO lomio N Fe+ lnli B0 o)lods A Lo laal amly codbul ol5T olEtils « el Gl (s5sls b sole 4 i

2 S 5kS AYA (lie 1) EH-86-12 3535 5 (LS )0 o,k VY (10 L) S o8, oS (2o yy al> o 99)
Rl @ Cans 6 VL S Ghlo i a3 Slee oxbls Jdsay ol 3T Ve 5 LT Y Rl o (S
09 Vb el o Cowddy (puiig oy g adgle 8 Sl o ol iy 0 Shae aSl @ ax g b iog o les
o e S o0le s Shoe wsi 4 Olgi oo (g n 2oy 20l 929 L) 1) plimsg) cdS )o sy o Sloe
~Oloee g aiulis p g ogdoe Al T Al iy Sloed e S (Sosy al> e 4 olS ax e (Y Jguz) ol
5 Vb slabes (om0 50 olS (5285 S8 5l ey bl (BB g (Slime az )3 0,5 e alal Gl (n S sla
Camejo et al., ) 5,5 o plnil 25 Jooo g5l Gleicds o5 b b e oty yow dadilas cdl o
Iy iy o ,Shes Lol iul38l 1) 55 10 duo)d «llS )0 13l ass j0 00l 7, YL sl yol> iulesl 4o (2005
alalgay Al Bl el iy yiie S ameti Logyl ety e i3l a8 il Gl sl andl ol als
Ol (b oad g 5aST ol laISGsl, Koo (sgm 5l dbbice 58 YU sled con Slis ool wdg alS
Gl g 55 el 5l s 5 apeiia b 4 ool onS 55 e Jdods colsS oo ailiasl 51 5W0 ay Los SleST
Lol a> e 90 slo,les )0 o, 0 Hhiay (Parida and Das, 2010) wiss oo Joko sloguiisy 5 Joku
oo YL o g el ools &) 508 jmd g Sk (eon Seyd b wax alee plail 5 S oy adgle cutls
Al o SGles 50 500 Ojledy Sl 039 Vb 55 etig p 9 yShes dajlens (nl )3 (e wo)d g St oole wlgs
5 Gyl edgle ;0 1 e Il g Joku o)lpd dnng g olS D g ab) aals] Jdoay adgle cusls
G5l 55 g woys Gl 55 (VFAR) olylKas 5 Glos b sl 423l (£lS gl (g woys Ea15)
50,8 Al |,
Wgle S g o> pod slgino
Olee S5 510l Comal absle Saxe Slgs 5 pls b (s pSosll (] lapdas (o)) 5 adgle kS L5050
Blam (F Jgaz) 0 sanlie o gine Sglis o] (hiSiemy 5 bl 5,6 5 logedsh (ol b le s pud
YA 5255k L) ol (60 Vo clS )b j0 Ol caiigh) <t jlaod 0 3latte (ol Slaoanngls o Jo JlB,d 108
EH-86-12 [EH-85-9 slac5s35 ¢ o,bl Vo cils o, ;0 EH-85-9 i35 b jlo ne ()Ll NS 08l oo o
(S 5o o3 VEAVE S0l L) suodys Sz oole (4090 YL (O Jgo) oo (ol.o)é—l Ve culs &, EH-87-4
Sl EH-86-12 5gij )0 (ae)0 ¥V 00hee L) (sl (sloonngds jo Jo bl e pud aoys o9 ol

o)‘ﬁb LSng;fﬁ Lv M d.la.") ABBJ.C Lg).'..\;p.a.m ..\.wlasa Lib)l_o....: )al...u l) ML‘M )b )LQ.».‘ u.:‘ u..JLS uoﬁ.‘ )JYIJ


https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

OA alizes slacilS g )b 5o aids (9 63 lacaisis (B 0jsliiegs el iy pw)

Srdpds )3 Gt obS G lBl Ly wlo an Coblas)e Ve sgux B (sl (49,0 Shigie o)l (Jske
oS S e Sligions ol (o 5y b5 WS o0 et (Jshoo o)l (pleand JE3 Lo o Jl 0 il gd 0925 4 bag ]
ax 12 5 0,10 oL b clale b wsSae alal,y adole slasiss o3l .(Koc and Coskuntuna, 2003) sl e iol38!
cuslS 7,6 0 (Miron et al., 2007) oo aalss 505 o1 oS (550 5 (SThed Shes abl sYL adele 10b 5
o Gl L O gen) ad atwlS oLS b lgime 5 cnlS gyl ,0 p3b b g o9 (oYU yd 6Tl oL )
Ole 3 51l olul ol dales adgle (A 55 ol s ol (nl &5 b oo Gl S e olS
2 lsre Fl gy 9550 Sl ol oanlin o ine gyle] Dol oy 3550 Slcadsi Gl daid ST
0 e 9 59y ey hed o e uenlS alex Sl (iliSte (Sase polis lils ST Al ST (slgie
EH-87- slacuigs aib oo b oke codlad sl oyl 5L Jdoay Sose yolie cosal (Miron et al., 2007) ol
S Jla g Sl o e Sl 5 (D) 08, jrar ey 550 Slgeisis ple bl siee sylel B3 W31) 4
(D Jga) wisgs Ll T,
e elyime yo Liglidl d@ls + ddgle) S ool o Slas o Lialdl a5 ol Glis Slho  Siees gl
Colia b Sy mhw ol b e g Cutie  Siion | S Slao  Sion ol clls o jo 1, (r=+/VPA*)
il pitwgzd (/Y- *%) Ldg IS clale o (F=-/FYEX) iy, colan il b sl (F2+/F0-%) glasjs,
R edes plgied) Sy s (il L ad saps (FE/P0%) 5,05 o g Jiwgid (ro (e (S 28l
gt Gl g ol 0S5 0050 Slse wds (2l 5 (Jshe e 5wy GRalE S 4 (0uiS jisgid e
G Sien iy, Colan b i ol il (FSe/YA0%) fuSB am e 5 Sis eole oy
S 50 g olS w0, ST g0 i slaye, colaa jo ol L oass o ol las (= fYER)
azlge ploj o a8 ol GLiS (M= /FOVF) (5,05 Co s 5 e, Culio (Vb (Ko (FJ5o2) <l a1y
i) Slypae Solae palS Bk 5l gedge (pl s oe E) B 1A g oud aty ey, Vb les b s
Gl s (35 S RS g badijg) ad atey Gapb I YL sl S 035 e (Susb) (A 0T o

Slo GralS 1) Sis oole mezd g ol 0l 3l Calas g piiwssd


https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0 ]

lisio CollS Gyl duw )0 92 9 a3 oo (o Olao (B (wilylg 4 ) Jgas

TYCFD clio O Fe v lasli B oyl ¥ Jlo lsal amly codlol olT olKiils «ely; ylS 655)ss5ud sole 4523

©lapo (ko a0
Ol puds’ 2L
wﬁ';gaﬂu By Sy )‘""“'9“3“":)‘“’ Sl a9y culan J.d’)lfuhl.c S):c.la.»:uablm ailo o Slos S oolo » ySlos o3l
A\ O/YFENS fYE/XFE ns FI£YA NS OOOIVEY Nns \#/FYA ns VAFA/£YA NS YVVAA/f- - s FYYYAANYYY NS Y RS
YAOAQYY/Y** VYA * FYV/VEE** VYV Y£IOYA NS YA4/¥1\ ns AVYVQAFEE*E AR IYPAYY ¥ \YOYSOO/fYY ** Y oS fu b
YVo/£a YAF/AQE \Y/ESN OAFISEE YA OYFF/ANY FYYF/-AY V4. AR9/8PY f s
AEYAY/ - Y H* Y-Y/-af ns \+/£YA NS VAYYNQF ** AVESVEX MARIAATAAS Sl & O & A7EN'A SRR A4 IV AVVN & ol f o5
AARAZAT S e \Ye/eNVns \+/YA# NS YFO/0YF NS YYEVQ*E VoYY FOF ** VVQAQY/FPE ** FYVF-q/- FF ¥ A o8y 30 CllS g,
YeAVEIVNE Y¥/ATE ns (7R Af/V- ns Yp. KX YYAOAAY/FYA ** f£av/N - ns VEOAYAQAVA ** \ adgle cabls
IRAAARYA S dola Vo VVIFYA * VVRIFVA® YEF Ao X Ve QPR VAOASAIAYA ** Y-aV/¥Y-- ns 1294V VEE** Y adgle Cudld p 4o CullS fu,b
YAV« o[y ** YYAIY-£ ns \/£8+ NS Y1V /Va¥ ns £IY¥A ns ADA -V /YYq ** Yfa./f%\ ns AARARTA AR Nala f adgle Codlsy 50 o3,
AFFYAAFEX* Y4/4YY ns AIfaY ns ARATY \Y¥VE ns YOFYF/EAQ F* YYVIYAN - ¥ ** VVYQAFASIOYA * A adgle bl y 50 oy 4o CblS Fu,b
YY#£a/- OV NI A VY EY YVO/\OY YIFAS INERVARE & YFALIATY VY YOVIEYS of s
Y04 AIAD \E/PY VY0 YV VAIVA YY/of Va0 - (90 39) Ol i g i

o sime (gylel S 08lE NS o )3 ) 5 ao ;0 B plaw ,5 o re i S 4y Ty


https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

g iz Glacudls 7l 5o aids s 92 Slacadss (B ejslitegs gl Jeilly (w)

ilin CblS g6 4w 30 97 i 955 G 5 0ok (gmi 1 Sk 5t il Sl 1 (il oyl g Y gz

O g g 0 ySlos Slaizey colon S o aslis 4ils o ySlos S oolo o Slos

(LSl Sobss) (4] o 5ilw) (LS o5) (LSl o)
vfEYb \Y-b #laa Y/fabc \IARE:! sl Al o 93
K2 92
feaf vava v/-bc IARE:! AAAL:! ol 1 dl> po Sy
vyvib Vvobe slsa AW AAARYY] sl Al o 93
gl 92
faaef Vigbe Yivbe f/Ada VV/F-C ol 1 dl> po Sy
frefg vivbe #lta viord y-/qacd sl 9 alo o 90 _
EH-859  obIT
vvsh yvab Y/-C vivebe a/ffde il 1l po S
AMrya yyvbe #l-a YIfYC VF/a¥a sl Al o g9
EH-86-12
avoe Vf-ab Y/fC f/A-ab VF/vaab il 1l po S
££1C V-ac ofva Y/avbe \YIth sl Al o g3
EH-87-4
foaf yy'vab Y/YC fo-ab \YNAC il 1l po S
v-abc VVAbc altab £/0%ab AAALH sl Al o g9
S2j 9
fevf \YAD \7AS f/oAab VV/a8C Cllo p > po SO
YYfh VyeoC of-ab f/Yvb Vvy/-ved sl Al o g3
Gl 92
fovfg Vrea v/-C f/61ab a/vyd il Al yo S5
ostde \RAI £/vb y/aacd \Y/--C sl alo o g3 -
EH-85-9 s8I+
vvAh yyvbe v/hc f/Asa \V/$YC sl o yo S
AvAa yyabe #lva Y/Aabc \o/ora ol y alo o 90
EH-86-12
\fali vy#be Y/C f/v-ab VF/vFa el y1 el po Sy
ovad A-d olvab f/\ab VWY Coils g Al yo 90
EH-87-4
f15fg \-aC #na f/vsab AR sl o yo S
£avbe \v-ab v/tbc flara \Y/YYC ol alo o 90
S2j 9
fyref yfra f1b a/vaa \Y/-YC sl o yo S
£8AC y-5C of/-ab Y/f-C yv/eabe sl Al o g3
gl 92
ov-e YD #iva fIAAR VY/FYC ol 1l po Sy
avae yvyvbe f/Aab y/afcd Ve/A-d sl Al o g3
EH-85-9 oY+
YYYtg vvab v/bec YIVAC V-/etd il y1 alo yo S
ovve yivbe fIvh v/aybe VF/fva Cild g > yo 99
EH-86-12
#vied \Ysb Y/\C Y/asb ALY ol 1l po Sy
s.vd V-0C f/aab Y/£Ad V-/f5d sl Al o g3
EH-87-4
veagh yvob Y/C Y/6VC AIATE ol 1l po S
sYIv YYN V4 “IFA V0O LSD (/50

Ao ClolS Zu b dw 50 92 o gif e 50 0ol gy g Wl (B Bl Wl T Ol 51 Sl du o Y Jguo

G sy o gid s s bl
(46 @yopio p Jgoso) (46U p @oyoyio 2 09398 JgogsSum)  Judg kS
voa Yva f1ab Sl s po 90 _
oty
Ak v-a fAQ bl g Al po S,
V-t b Y-b Yob Cuold  dl> po 90 >
V1) ab Yvab vvab Sl yy s po Sy, AT
V-5 ab viab Yvb Sl Al po 9
V- ab yvab vvab Sl s po S v
VI iy Va/¥ LSD ¢f3me



https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

4

FY-FO i AV Fe+ lnli B0 o)lods A Lo leal amly codbul ol5T olEtils « el Gl (s5sls b sole 4t

lidio ColilS’ Fu,U A 50 92 i gi iy 50 o oy Wlho (B il ylg s iF Jgu

il B 3,6 s 59 527 i 955 4 90 S 5 o yud Sl (5Slon dumglhn ol 10 Sy

Slay o (il
b S s313T a0 Ol i’ 2l
\YABS YISV \ S
VEEATYE* Yo ns Y Cells &b
O/FAY XSV i s
Ve VEER* v/59.* ¥ )
A \Y-- NS A By 30 CeblS &,
VAVA ey . s
Ure £/00 - (00)0) Ol i’ 0,y

o ire 5kl B W3l NS wao )0 ) 5 a0 B g j0 o txe T A T

FuSE lgize el pud Slgimo
(aw2y9) (%0,9)
aby- fy/svab S2j 9
ba /098 gl 92
ab- vasf EH-85-9 otfv
ab- vo/Avd EH-86-12
abyy FE/voa EH-87-4
abyy f-/-\b S8 92
ba £Y/\Aab gl 92
aby- varaf EH-85-9 S
ba va/orf EH-86-12
avwy va/-¢f EH-87-4
aby- vo/-Ad S 9>
ab- YAIFYQ Wyl 9>
abyy v¥/oAde EH-85-9 &o+
aby- rY/-ae EH-86-12
ab - vv/vode EH-87-4
Y YIs$ LSD ¢l 5me

axlllan 8590 Wlho (Swod zuls :F Jous

q A v 3 ) f 2 ¥ 1
T A T e T e
RoTT] sl 439, o5 Spghw Sisob
AT Y
—efeve ™ 1-¥A ™ Y
Fay S nyy "™ ¥
SIFYE 7 Speyy ™ joeq ™ 5
csod” .oV -5vs vy ™ 108" 3
CONAE TS _ovey S —nas —vae 5¥Y s v
A N SPEAY SFYA TS e -revy YA ™ A
) nos"™ R YEY YA S -van SNSA™ -nay ™ SIEYAT q

Sl gre B 2™ oy S5 g vy iy Jleisl s jo s giese ;.,..,.':)344**59


https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

Al iz Glacudls 7l 5o aids s 92 Slacadss (B ejslitegs gl Jeilly (w)

SR (Bgp g SaS oole 0 Sles sl adgle Zubls Al o 93 Slajles &5 W3S atie oy p 2l 5o
Ot S e 136 LS Sujglyd Dlho g Sy oSl wdsle Sas (39 Bty SIS oy,
P8I plo b aalin jo 5 ooty 3las EH-86-12 igiy @y b o) (0305 58 9 oeion 9,8kes g adsle o Slos
CilS )b 50 3l lajer glsr g ol lulid )0 a5 ols plad polo gl 0s 0,55 (VL ladsle 5l S
s Jdoas EH-86-12 355 g ol oo ole (LT Vo comlio cottlS 7u,6 5 ool Sis sole o,Shee il s 9
Ul sl gle)S Lyl o ey Dl 9 (S o8, bl Jxe @LJ AU ga0) SYL ddgle g ails o, Slos 04
als o Shoe py (90b; ;23U cadail Cpl )0 adgle Clls Koo (gam 3l g Cuwl Jloje5 ol Cosnl Sl LS &6 50
5 slsal adlaie )3 &ils 5 adgle wg S ceslie il Ol Wlgise cad b Qs S oo HlSa 1A axsls
95 CeiS Zuglsl 5o oyskaiesd adgi Jewily A b5 5 0pd 48T Sl )0 (6l citS llyd o alie bl
DS 1B P Sl sbedld b g anwys

Sl Sl

ol 3 290 slaansa el bl jlsal ez ad olKasls gl Siglae 0jp> 5l G dn s Aliwgin:
Silad o Slo a8 5 ,Sas SCULAAIB.139 6,lais & ailagyy olo,l,d LB jo 7,k

&l

297 Bl e Siddnid 5 (s e Slae (S p o)l ITAF LSy el g o855 o «SL
FA-FY (V) A lgal axly oDl of3T olKtils . el); olalS (s5odenud idg (soke 4t o Ll

el o Slee sl g 0, Sles Ol Codgamma g Loy 55 S AVAA T 0l 9.8 (ooils .y ooljallaww!
MANYA P N lgal asly codlol ol5T ol . cely; olS (59l b cidgh code 4 i paS

FOY ol (65809580 oRiils . allusls slpz ol lasl (p,lez (il pg) Sy Jool AYAY Ly 0 (yerales

sBiils . ely; HlalS (3g0g 8 (gt ol w25 (Hordeum vulgare L) o> 65909 50858 90 Slan Sy

B-Y0 «(Y9) A slgnl oy oMl ol


https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

al FY-FO i AV Fe+ lnli B0 o)lods A Lo leal amly codbul ol5T olEtils « el Gl (s5sls b sole 4t

oz ) 3 )5 5 Jool ool ad) oanS ool sl IVAY Lo gl 9 .0 g deslow oG (i
02 TV agin wgain 28l slps ol jLacl

Al bS5 JLAYAA Lo o JlS P 9. oaididny g «olow o E wprw (alle g i
FYN0 D) Vsl s tagly alzma Sleal 15 0)ler 0U puiS o Shes » Juad

Hordeum vulgare ) s> axals 5,58 Jooo p dwwl Sihowdle Oglate slacdale 31 I¥AS .S b gogeo

AYPAYY (FP) A lsnl axly oMl oljT olKisls . ely; ol (55505 58 iy (sole 4,25 (L.
~edgon] (S oSl 5T slaes T cdlad p Jgilie 51IYAR LGS (BT 5.y (B pdbouw o Sy

olKisls .u_c]))' QL""L.S ‘5)515;),3 R L;J.c LYgW .(_;)L,'.J éla.a Ja.:‘).w e rn.).:f dw}u Slas 9 )lf)'L..) ‘_thb

ANV (FY) VY leal aslg  codbol o]

Gzl Shas @ amg b oals o,Slee byl IFAe S (0Bl g .7 (S oy ol v oyl
AVFABY () F L ely; ololS ade Kig Sl alme .o0iS 50 oy sloasls § o ,Slas

Al-Shahib, W. and Marshall, R. 2003. The fruit of the Date Palm: its possible use as the best
food for the future. International journal of food science and nutrition. 54(4): 247-259.

Assefa, G. and Ledin, 1. 2001. Effect of variety, soil type and fertilizer on the establishment,
growth, forage yield, quality and voluntary intake by cattle of oats and vetches cultivated in pure
stands and mixtures. Animal Feed Sciences and Technology. 92: 95-111.

Ayeneh, A., Van-Ginkel, M., Reynolds, M. P. and Ammar, K. 2002. Comparison of leaf,
spike, peduncle and canopy temperature depression in wheat under heat stress. Field Crops
Research. 79: 173-184.

Bahar, B., Yildirim, M. and Yucel, C. 2011. Heat and drought resistance criteria in spring
bread wheat (Triticum aestivum L.): Morpho-physiological parameters for heat tolerance. Scientific
Research and Essays. 6: 2212-2220.

Barnabas, B., Jager, K. and Feher, A. 2008. The effect of drought and heat stress on
reproductive processes in cereals. Plant Cell Environment. 31: 11-38.

Bremner, J. and Mulvaney, C. 1982. Nitrogen total. Methods of soil analysis, Part 2.
Chemical and Microbiological Properties. 595-624.

Camejo, D., Rodriguez, M. A., Moralesb, J. M. D., Amicoa, A., Torrecillas, P. and
Alarcon, J. J. 2005. High temperature effects on photosynthetic activity of two tomato cultivars

with different heat susceptibility. Journal of Plant Physiology. 162: 281-2809.


https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

4 iz Glacudls 7l 5o aids s 92 Slacadss (B ejslitegs gl Jeilly (w)

Dadkhah, A. R. and Moghtader, H. 2007. Growth and gas exchange response of sugar beet
cultivars grown under salt stress. Energy from the sun: 14™ International Congress on
photosynthesis, 2007 July 22-27. Chapter eight, pp: 1431-1434.

Davood-Sharifi, S., Shariatmadari, F. and Yaghobfar, A. 2012. Effects of inclusion of hull-
less barley and enzyme supplementation of broiler diets on growth performance, nutrient digestion
and dietary metabolisable energy content. Journal of Central European Agriculture. 13(1): 37-52.

Farooq, M., Bramley, H., Palta, J.A. and Siddique, K.H.M. 2011. Heat stress in wheat
during reproductive and grain-filling phases. Critical Reviews in Plant Sciences. 30: 1-17.

Fateh, H., Siosemardeh, A., Karimpoor, M. and Sharafi, A. 2012. Effect of drought stress
on photosynthesis and physiological characteristics of barley. International Journal of Food and
Nutritional Sciences. 1: 33-41.

Ferrise, R., Triossi, A. and Stratonovitch, P. 2010. Sowing date and nitrogen fertilisation
effects on dry matter and nitrogen dynamics for durum wheat: An experimental and simulation
study. Field Crops Research. 117: 245-257.

Hamidou, F., Halilou, O. and Vadez, V. 2013. Assessment of groundnut under combined
heat and drought stress. Journal of Agronomy and Crop Science. 199(1): 1-11.

Jam, B. J., Shekari, F. A. R. I. D., Azimi, M. R. and Zangani, E. S. M. 2012. Effect of
priming by salicylic acid on germination and seedling growth of safflower seeds under CaCl,
stress. International Journal of Agricultural Research. 2: 1097-1105.

Jamil, M., Shafigand, R. and Rha, E. S. 2007. Salinity effect on plant growth, PSII
photochemistry and chlorophyll content in sugar beet (Beta vulgaris L.) and cabbage (Brassica
oleracea capitata L.). Pakistan Journal of Botany. 39 (3): 753-760.

I1SO. 1981. Agricultural food products: determination of crude fibregeneral method (Weende,

ISO 1998). International Organization for Standardization.Geneve.

Koc, F. and Coskuntuna, L. 2003. The comparison of the two different methods on the
determination of organic acids in silage fodders. Journal of Animal Production. 44 (2): 37-47.

McDonald, P., Edwards, R. A., Greenhalgh, J. F. D. and Morgan, C. A. 1995. Animal
Nutrition. 5th ed. Longman Scientific and Technical, New York.

Miranzadeh, H., Emam, Y., Sayyed, H. and Zare, S. 2011. Productivity and Radiation Use
Efficiency of four dryland wheat cultivars under different levels of nitrogen and chlormequat
chloride. Journal of Agronomy Science Technology. 13: 339-351.

Miron, J., Zuckerman, E., Adin, G., Nikbachat, M., Yosef, E., Zenou, A., Weinberg, Z.
G., Solomon, R. and Ben-Ghedalia, D. 2007. Comparison of two forage sorghum varieties with
corn and the effect of feeding their silages on eating behavior and lactation performance of dairy

cows. Animal Feed Sciences and Technology. 139: 23-39.


https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

£0 FY-FO i AV Fe+ lnli B0 o)lods A Lo leal amly codbul ol5T olEtils « el Gl (s5sls b sole 4t

Modarresi, M., Mohammadi, V., Zali, A. and Mardi, M. 2010. Response of wheat yield and
yield related traits to high temperature. Cereal Research Communications. 38: 23-31.

Parida, A. K. and Das, A. B. 2005. Salt tolerance and salinity effects on plants: a review.
Cotoxicology and Environmental Safety. 60: 324-349.

Rahman, M.A., Chikushi, J., Yoshida, S. and Karim AJMS. 2009. Growth and yield
components of wheat genotypes exposed to high temperature stress under control environment.
Bangladesh Journal of Agricultural Research. 34: 361-372.

Sarvade, S., Mishra, H.S., Kaushal, R., Chaturvedi, S., Tewari, S. and Jadhav, T.A. 2014.
Performance of wheat (Triticum aestivum L.) crop under different spacings of trees and fertility
levels. African Journal of Agricultural Research. 9: 866-873.

Singh, K. H., Sharma, S. N. and Sharma, Y. 2011. Effect of high temperature on yield
attributing traits in bread wheat. Bangladesh Journal of Agricultural Research. 36 (3): 415-426.

Smith, W. C. 1995. Barley. In: Crop Production, Evolution, History and Technology. Journal
of Wiley (New York): 174-291.

Tabatabaei, M. 2013. The effect of snowing and seed density on agronomic traits, seed yield
and harvest index of barely cultivars in Yazd region. Seed and plant production journal. 2-29(4):
523-538.

Xi-haun, L., Wen-suo, C., Cai-ying Bao, L. and Zhi-ying, M. 2008. Relations between
sowing date, seeding density and grain yield of two introduced malting barley varieties. Journal of
Agricultural University of Hebei. 31: 6-11.

Yong-Zhan, M., Mackown, Ch. T. and Van Sonford, D. A. 1999. Differential effects of
partial spikelet removal and defoliation on kernel growth and assimilate partitioning among wheat
cultivars. Field Crops Research. 47: 201-209

Zhang, H., Turner, N. C. and Poole, M. L. 2010. Sourcesink balance and manipulating sink-
source relations of wheat indicate that the yield potential of wheat is sinklimited in high-rainfall

zones. Crop and Pasture Science. 61: 852-861.


https://dor.isc.ac/dor/20.1001.1.2008403.1400.13.50.3.0
http://cpj.ahvaz.iau.ir/article-1-1478-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-07-04 ]

[ DOR: 20.1001.1.2008403.1400.13.50.3.0]

Scientific Journal of Crop Physiology, I.A.U. Ahvaz, Summer 2021, Vol. 13, No. 50 167

Investigation of dual-purpose production potential of some hull- less

barley genotypes in different planting dates

M. Abbasi Bideli*, H. Roshanfekr?*, M. Nabipour® and M. Meskarbashi*

1) Phd. Student of Department of Production Engineering and Plant Genetics, Shahid Chamran
University, Ahvaz, Iran.
2) Associate Proffesor of Department of Production Engineering and Plant Genetics, Shahid
Chamran University, Ahvaz, Iran.
3&4) Proffessor of Department of Production Engineering and Plant Genetics, Shahid
Chamran University, Ahvaz, Iran.
“Corresponding author: h.roshanfekr@scu.ac.ir

This article is taken from a doctoral dissertation.

Received date: 2020.12.23 Accepted date: 2021.04.17

Abstract

One of the solutions to provide part of the forage required by livestock is the dual-purpose use of
cereals including hull- less barley genotypes and the reaction of known cultivars in different crops
dates. The present experiment in the form of a randomized complete blocks statistical design was
performed as a split factorial with three replications in the cropping year of 2018-2019 in the research
farm of the Faculty of Agriculture of Shahid Chamran University of Ahvaz. Three planting dates
November 11, December 11 and 20 January in the main plots and random combinations of hull- less
barley genotypes EH-85-9, EH-87-4, EH-86-12 and Loot and normal barley cultivars ( Zahak cultivar)
and two forage harvesting behaviors in stage 31 zadox and non-forage harvesting were compared in
subplots. The results showed that with delay in planting, total dry matter yield (14 percent), protein
yield (14 percent), leaf area index (38 percent),) and photosynthesis rate (21 percent) decreased. The
highest forage yield (15976 kilogram per hectare), protein yield (726 15976 kilogram per hectare) and
the lowest percentage of fiber (31 percent) belonged to EH-86-12 genotype. The highest rate of
photosynthesis (25 micromolar per square meter per second) and the lowest rate of transpiration rate
(2.8 percent) belonged to Loot cultivar. The highest grain yield (5400 kilogram per hectare ) and forage
yield (13016 kilogram per hectare) belonged to the planting date of November 11 and EH-86-12
genotype due to higher forage yield and better stability (2 percent reduction) in heat conditions due to
delay in planting date and also the possibility of harvesting forage in the vegetative stage with minimal
negative impact on grain yield, as a suitable genotype for forage and grain production in Ahvaz and

similar areas can be a priority in cultivation, development and more research activities.
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