AY-Y+ asao AYAY (YOI o lads pian ol ¢ el)5 lS (65605 58951 Lk - ole 4,0

155 4w =K 55898 590 9 K Sglgr 308 Dlho p (ST s Sl 3 T
(Glycine max) b gw

Npoie latew L 9 03136 s SNl yhre M 03y oyt yund

oS
oy dw Soigdsdige g Sojglesad Olae kel iz slaws, Sl G Baa b Gilel ol el
b ol el slacSsly m b B o ond 0,5 (oS & ooty a5 555 VWAL 5 VYAA (sla L b 45 Lses
wlagls dadi )l wasy ez b L] (i) i) bl omebs colie 5 (65,5liS ol 3550 50 LS5 ¥
Lsws 03, ¥ 5 (hol 0,550 A (D posed St Sl s e e VAR5 VFe e ) )bl
Gl L ols (las eosls S pe 452 5| Jolo qulis aiid 518 (o8 )5 )0 9,08 5 jelihy L17 s
S 5 oo ,S oo dbe,S oliss oS b asls wig gl ) 0)30 Jsb s @ Iy 5l sl Lolgd
ssb @ Sy Jds)lS (lie 5 S 5 O (o s5ime wiile (Sejglnsed Slao (izen 5 (28 sloaslo
el g Jled o YV wliles (0 FAY 51 Sy mhav a3l e a5 (6 9bay sl ialS gl sme
33 Jole Gl (e S J j0 28l malS woyo VY sgan ln jled 4 S g jles 50 Ligw B &5
Slao L5l bgw )] alejl cnl o wanils gl sine Gl Sy sladshe (S0l colie 5 Sy
L17 0¥ 5 (oo VOID) o) sl fayiian 5ebls o8, iy jlogime )bl glis (Sojslnnsed 5 (s,
e 5 5 Oelsn Oliee Gyt sl oSl ag5 4 ) Gregile F130) 0 Sl alols (e
5 okl loss Jlisce 109 0,500) 08 4y late w0 )3 PYIOF 5 5 139 0 Jse9,Sen FOIF Jolao o & S
w29 olon Oliee GRIB 0)9ad 03, )3 Wag Sl S (dsn Olie 9 S 2 v (AP g i) » o8
S0 0y 90 & S ol o5 G5 alpd 0w gl 5 S gl ey Lis g o o5 e Gl

S 5ele 58 Do 5 Lol laed) «singy Dleogas digw o)l guds (T3l
/81 bl o & yb J0yl lw! b 20l g (6)y9lis Olidxs 35 po oole Clud guac )
RN iy it s JU et 5 ok i g sl sl olih Y

nasrinrazmi @gmail.com J g G0y 55

N

3;

N

\ N

&7
®



e bga o8 e Su3e98 )90 9 Sojel i Slie skl il slas, Sl -0l Sen 5 o0, OA

lordg GBan By Wl oo s jsbay O]
preione o8 jsbo 4y 9 2LAINS JI jingtd 4 gy
oo oS 1) badisy) 1o 4 (p S aenST (69 959
I St 5 i o i olse i
Wlge ol b S, glasl 0,5
S0 aily 0,Sles g 0l yuals el g 00408 dgixe
(Amooaghaie, 2011) o5

) g

Sydss Ly
S5 edsm Oliee a3l o5ly0 (soaste sl 3,158
Oelizee bawgd (S a5 Lalpd )0 g ol o
a1 oole ol aalsl Clle Syl 00 )|
Creeman et al., ) &los,S 3 b pgp w50
o Slae p pdeyp Gldl 51 o ee 4o (1990
ol 04 grhe G byl ke il
(Marrel and Beyrouty, 1992) JSg,0 5 J,lo
Cedb bix Gl Sl gy a5 a58F e

Li>  cose Johe  edisie 0 5]
JSs 5l g eas bl aler I o JsSUses SLe
S5 okr Ll (ol aska askad by 5 gl JISa
R
S9uaS Cuple 4 (SiS 55 4 olS STy
Slgl ©ige 4 Wigee 5 cel aily O
A JUUES IRV LI VIV P FRRLIR WY (S S ORIV PUR O
bga Jdg, 5 cble g Sy (usb) sly—ee
Seamli g G5 4 S oligS (iSly S lgiea
Sype (S i lpd o ae 008 Las g
Ol @ g slid gyl 0y e L8 solal
2l o Swglie (i pSoslal Cuz 5o )l
Wik oo (i alexr 5l g e slois
s L )8 slae (Saneoka et al., 2004)
Staed Lgw o Ma et al., 1995) . Sen
5 JBolS Ol g s Oud o Soie
Slygoe o)ls 292y Sp Jole laSsn
e S slS Jelse 5l (So Sy L)l

doddo

51 Glycine max (L.) merr _ole ob U Lgw

O L 25355 wobsS 55, oSy Gaiessd 0
VPE b (S 09,5 003l50 b g (iS50 0oy
SR Gy 9oy VAT g (ufign o)
Daneshian et ) ool o 289, bodils (5ot
alo 1o 511, Lges oLS Uil ol sguaS .(al., 2009
@ oS 5l WS oo s ol 4 s,
Dylon Mg G o) ol 5wl e S
Ol 0geS Ll jo lalS jo &ls jas p al> e
350 095 Gt W e g ol olisS
5 okl b3 alae (Desclux et al., 2000)
Sokel H90 Lil3l (Ansart et al., 2000) S
G ey (2L 5o,y Slao jlogine (hals 4 ot
2 50 B olawd (£,8 slbasly slass ((Soww,
lbrahim ) LalS ¢ el pl ol aigs SO 59 9 oLS
VE V) sylel Jols axllas b (and Kandil, 2007
Ol a5 wimb S A Lge olS,0 (g, YV g
L)l )y 0y90 Jobo Lol crge (5 lal Jolgd
B ) o)508 5 gl ol &5 S22 ()9 5 olS
ol Ol 09eeS a5 w5 IS (et al., 2008
Liges olS )0 0,5 Slawi ;o (g o cmn S &y yxie
Daneshian et al., ) |,Ken 5 olisls 0gd o
olass ;35U cou agy glay )l a5 wwd )5 a5 (2009
0,5 ol zals b 50,8 o )5 Lgw il ;3 0,8
2 oedle ol 058wl oo ol G i elis)|
P S Sy Gkl Slsi e S anngs Sals
oo Spghe 22l p ol i Jolie Job
gl (2l b 5l ol i (A psbay il
Colae Sl el dadiyy; Gud atw Sy
sl s g S 6Kl e lelS e,
5 OeFgn e Gl Wby lagise
GRS 00,5 o Fgtd dil ) GalS e 89,15



04 VPAY (Y)Y o,lods cpiim alo o sly; LS (550550651 oibaly — oole d I

el o @ dexie plals alolis ol o
Bles 10,95 2 log Caenl

Slaio el olosl ool 5l Gos
@ Jood Slapecille (owyn 9 (Siel0 5 ()
g diliie 65lol slaw), 5o bgw B Sas

o9y 9 dlge

G OYAS g VYAA els Jlo g0 40 Lo
B o (O ades]) suls 0,5 bl S O s
acyjo ST L (olad LS slaSsl )b
b e g 65,0laS Slided S50 Slides
£l )| b ailate cpl b ol (Glie) syl ol
VYA oldlis ope 0 Lo mhw 5l 2o £
oad gy (B, PN oLdlse Jsb g Jled
S5, b Sl o Jss g5 5l olie cubs SB
Dol il o (ST (glosgd b gl (slosed
) SIS (slagy, sl wie aily litlsn L]
az,0 Y0 aVls glos Sl 9, Vo v dgu>
42,0 TV L olo sloye Jlo ole (g5 5 (oo
42,0 ¥ hole (o Jlo olo (n 50w g ogenads
Jbo 53 Sedhes YO (Sijk bawgte 5 ugendes
Jbo 99 b y0 Swb Ol Sl adlo
FYNY g0 5 VAR Jlo ole b1 5o imlesT (sl
oLl b Golias o5 () Jsaz) olidl 3l e Lo
Sialesl @bs jo (PS5 05 Ly By 05 0590
s ol

slada di Jolss o )lol @3, Jlez Ghel Jole
WA g VFe e F gl e el i L
Slesd g A G s Stal ) sed e s
Yahyayi et al., ) Lyw o 5l oolol 5 11 Jo
SlPl addllas jslie 4 gom basles 5 (2006
5 sy Shesas Snop @l o5 G
VoA Jele ol bl g el (So3e05 508
2 LS 0550 18) jeliby Jold Lgw 5 @,

G aBlge S oole adgi g fwgd S
A UB9,S ke s gxe palS czge (S
PS50 (Sl 59, Vo g (8, ades e
al> o ,o Lais b L8 IS Jaie 5 o] b Ll e
S S gy () 5O O o ae (podlg>
Ao ye )3 oz S S Glie RIFL el
A paiS 50 GBS g Ll b alie jo aulS
ol Pl coge S s (Ghosh et al., 2004)
S g 0aiS ST la s 5l (6l pades (e
Niakan and Ghorbanli, ) 0si oo Jokw o)ls0
Gad 4 olS iag, ab,y ool oS 12007
A CER SR I COWERP I S WY E O s A
S (g waler slaplil Sas 059 el o
Sy rhe el i g g 0 Sy oolasy WS
aile (Syjelenred laanlp el 008
A el carge i g i (JUEH s
okas (Desclux et al., 2000) 58 o Lgus oL o
il ez g Game Glagy @iz Gkl el
Slge ol zw b 5l L5 2l slaplal o
ool S g o Clganl Slyie 4 o5 Jylons
Sloiss 5 BEST 1 Jslme ool g5 05500
(Ingram and Bartles, 1996) cowl &glae alisre
Sl adds iz 0> 0 e Ol 0 e
2 boddsenl plordsn jiw &5 Jb jo 058 0
Spge GGl om jey Wiz b g Sele wr D
el 1) HlalS gai g o) L & (SiS 10,5 o0
P e S e e &L e
Sl (pl 235 o0 1 (oomdlie slasilp
Sjles plie E5 blie o 1, ol Wiy e
ol sguaS 4 lals 251y (Amooaghaie, 2011)
2 Cusby el Soe Job g oo b 4w
sl Sgliie god g Ay olye g cilizee glaaisE
S9eaS a4 OlalS aliie o 2Ty Sl cnl ple



e g 085 e Su39l58590 5 Soielg a8 Slao skl calite slaws, S-oen 5 o5, Fe

Aol 5o, 8 slacs ey axld sl WSS
L b 5,5 ) ol wiss 1+ 59 oo S s
53105 L baosls s g S0l agils luzs|
= Lo eSle alite 5 Julod 5 455 MSTATC
plonil o0 B mhaws o (Sils (glarels wiz (5031 L
Excel (lasll, asl s 5 Lo ISt g,y (gl 2,8

s ooliiu]

9y wlae

0,99 Jsb g 2T L 59, olass p Jluo 25U
Lod 5uSibe (Y Jgu2) 09 o gxo Lgas pl8 )| 0
sloole (b )s Jlo g0 50 2l 5 ol Lulys plo g
ULJ .E.m‘s‘ (i OLA)...: J.;‘g‘) UL&A ddlais ) Ls}w u\...u)
6 am 5 (0 Jsor) op alie Lyyi Gl
Slao i n kel ml s Jb bl
AV Jgaz) ais jlo pme Su590508 9 SG5e098 590

2 @I g, sl glal w3, b
Sy U g, olaws 55 woy0 O Jlio! maw
391 Lo gxe oy ) Jleisl mhaw )8 Lgw sl
b 55y olas g)lal Jolsd ial38l b (Y Jgaz)
Gl sre ssbar bigw pB)) 0lj 0590 Job 5 (2lS
VIVIY 5, 090 Jsb 4S5 sbots «cdly juals
et e Pl il e o 5,
Fehee YA© 5l solal Jles 5o 59, VEANY
3 bes (Sl a5 Ll (Y Jgu2) sy s
o g0 by adhis 0 Lgw o, glbele b
s Jlo Rlize 31 g Jlo 5l s alewe Ly i ulej
Jgla) gs o gime wy 0590 Jsb p 5)kal w23,
gl 5o 85 0,98 Job Sl 5l g pB)1 (Y 5 )
sl Gl pme gl 0Ss L ovsye &l
Sysied p, @ bgpe b, o) Jsb o iie
aly @ ghe oF Olise oS 5 Gy VYY)
Jsb oials (Fs ¥ Jlaz) o9 g, VIVY/F) L17

5 S p8y) oy g (lalosl walis 5 dilais
A5l g S 03) L17 5 (Sas 4 Joois
SBl (g9, 9 alls 3 8hes 5 (2l)) Sloogas
S 50 Sl lime 0ol Jlael sl jlos il o aials
5 &bl 51U 59, 50 S Cusb; 4 azg bl
3 Sy Sugk,y weys 5 S el pgate (s
9 demlre iy drwgi Bos g (2l)5 Codyb Sl
28,5 18 elS Ly

5 o G Sl odan S el sl
liae b oolii.l (Bates et al., 1973) ), San
sy ol S5, bk o0 Sy fdo)ls
o oS n xS p 4w oy Jol 0F a5 SO
SIBE £, alye s Akl Au o slanSy
SPADS02 e Lég,IS olSiws 3l eoliul L (R3)
Netto et al., ) o 5 ,.5ojlail pl5 Minolta Jowe
.(2005

oolitul b (RWC) Sy cush, (s s5ne
Tayebimeigooni et al., ) o acwle 53 Jgo,d
(2012

RWC= FW-DW\ TW-DW
339 i 5 4 FW, DW T alal, cpl o oS
Sl ol Sy ool (39 5 St (39 e
oRws ) pomMygin Lid (5 Ik (55 eIl
s oolil (s EC ) (S 2SI gl yps
S p S p ghe (als 6 pSejlul cex
Sl b 22 )5 52 5l @y S w50 3529
glaz adg sl palS o n,0 00 al> w0 alil>
Ll s el ol 31 onbital b LT ol
lio ialej] Jsb ) 0 (6,503l COR 3100
235 093 Jobo (28 £9,8 Loy siile (oigid
Sl Sdlaoly (Sojedg it (S, Ol g
e 5 G oyl gl ) gy gl ) las g0 8



£ VWAY (YD) ojlods eniin ol o el lolS 5355 5udsST sidshy - ole 4,23 I

Mg Bl ool el )l kel slajles 5

sy B o)l Jlaisl sy S mha 3l o
Solel o5 i LRl b (Y Jgaz) o9 jlo xe
Slowd 5o i sl VAT 5l Odle gl glas )l e
0 o) il mals Iy Jles o VEIY & Iy

L (Mirakhori et al., 2009) .|,Ke 5 (5,550
2ol 058 a5 Wo,S 5,15 L1718, axlas
3 Dol e haw 51 B (gl elis)]
OLes 5 OLeiils gwyp yo S J o il
odsl glasyl sl (Daneshian et al., 2009)
56 g o cme (glal aliBee slapss, o (BN
O Jliml mhaw )3 (0,8 a3l sy 5 Ll jles
G2l 5 olal j3o SrlEl b og o siee oy
Sg o 0 8 slbasly olowd Bpae of ol
Slosd )0 &g 50 )0 (8,8 4L VPl g 2L ials

olawd oy i ey g jlews 5o 0ae VYO @y
L loggine IS o 3,50 03, )0 (08 aLo
S5 e (Vg ¥V Jglaz) wd adgs elidig o3,
g 039 Dglite o8 5 (ol slaadle o e 5 5
O Cowd ol Bl u sbdde oy s
b o g Sl 4 Bl slaie
OO Frde okl p onl )3 WS 18 Susb, (15
o, 8les il Coge Wlgh oo (£ aSLL olass
(Abayomi, 2008) s ,5
Wy ole edmoslid a8l yo 0,8 oluss
Jge Ol 84S lals yo bl oS Jsb
9 00 oy bges ol aliwy a4y (5005 (5 tgid
G5 IR L 00 S oo (phugy o, alS e
sl (gl cxe jebay 4Bl jo 0,8 olawi (ol o5
s e YA© Sl G s)lal jles jo 5 il
) 99 ey (e VYY) Gl (oS &
Cand (§ i A8l )3 05 Slaws jalihig 5 9,500
2ol e b (¥ Jsaz) auzils L17 o3, 4

lopudlile 51 (S ol o5 25 51 0 0 0)90
g wibos (S 5 50 el Sy po ol
S5 opl w0 sl s IS o edaze 5l g b
Galves and Igor, 2005; Kumudini ) asles S o, Ll
(et al., 2002

Ll 5l g el oSk » 65kl 023, 5]
J9az) ol o sme oy ) Jleis! maw jo 5Ll
S ol s 55kl ol Bl Sl amlia (Y
YANY) 11 kel s gedaws 5o avey glis,| o i
Pz a5 ol Gl GieS s Gl
2l Elas ol ods (e il FVFD) 1y o)kl
Daneshian et al., ) ;,Ken ¢ sloiils ialejl
0+ 4 00 5l kel Jolsd ulisl L (2011
flis) A LIS s il e e e
siosile POV & e ile YANY 5l Lgw o))
5 (Bajg etal., 2008) .l \Kan g gl il zals
5 (Desclaux et al., 2000) )|,Kon g w5 gl
SgreS Sl g ign gl 1alS 3550 ) (polie s
Sy oy g gl )| isged (B)1S (Brae o
(V' Jgo2) 092 i L17 5 50llig o8 50 & Cas
O JSE) o8, 50 el blite 51 5SSl annli
I ] chw jo aig glay)l o ig a5 ols ylis
&bl 5 e cnl 55 09 0,580 oy 4 bsse s
o el L17 & cad (g ki 5[.&.’;) 3ol g
L17 o3, glas)l I3 512 Sl sl les jo a5 Jb>
Olej 58 bigw G gl 09 jalihy o8, 5l yiien
@bl Jord s G Sl el 2L 2
(Sween et al., 2003) coul sl 5,155 ol oS
Wg W)l g S ol y0 bgw oSles G
a5 Lgw plB)l 5 0l 292 Code (SGF (Kan
oS baas 1) 0 gl )l Sis w bl o
Kumudini et al., ) il ¢S o Sles als
(2002



e g 085 e Su39l58590 5 Soielg a8 Slao skl calite slaws, S-oen 5 o5, Al

L (F Jgoz) 09 o mxe oy O iz e
ol Oliee 15 o 31 sl bolys il
B 31 45 5y w2bly il 5 1o s
Pesl o ol et 50 5 03 005 2 JessSes
25039 S = JaesSee VVIT & poses yio ls
55 et YA 5l e )bl Lo o diges
St 5 Jsbe ol ol 85 3 g 16 i
@bl Dyl [ Ka S Ly oo )0 0 Jleiol mhas o
Sysiied 08y 4 bgrye elon (liee (e il
P g 5 03s 5 2 s sSee POIF Gl @
095 S 53 den Oliee S5 5l 55 L17 g alihs
O Jgaz) azsls 1,8 gLl

3345 Sl sl o St 5 S o
o shame Gl i gyl b ablie gl kS
ialidl Ly oS o (Hieng et al., 2004) ol
Slrl 098 oo S 5 53 (g p Fie crge (S
oLl ol I3 L (Straub et al., 1997) - Sea 5
FRITEAI VANPGRS S E 3 2¥] JU R PP
3oy V¥ st yon Sl 10 il
28l Gl Bl oald Lo 4 Cons

o5y 5 sl blie Sl slo (e Silee anlie
2 b pL8)1 Gl (e il 45 ol ol
Ol S 05 o bl oo Sgliie (5,lol slapss,
Gl o losine el 0)5id o3, )8 (s n Glies
i IS e iy (F S50 a5 e
o3l o kel Sl 2 (05 5 055,50 T719)
7 595 YEIV) Oliee (n yeS 9 s yoo s
ree ye s VAl Gy 3kl Sles ) (o8
bl slbasles 1500 Jgoaz) ol svnline
Colas oo 5 RWE) Sy (oo Cugh; (9ine
D Jlaisl mhas 5 g Ll s j) (EC) o i)
e’y e (F Jgaz) 99 I3 pxe s
Gl sl J0 e 4 S e Cugb; 5o

Mo sas o, 0 il mlaw jo o )5l alold
el et 5 sokal 90 SRl L 5 (F Jgaz) o5
Al il el o )5l alold Sl 1y 4 11
o ,S b alold 50,5 slaws Ll 5l 50 axlllas 5 90
0,5 olaws L17 o3, auils o sae (5 kel M
ITPUCHI TSNNSO
5 el Gloled 36 (¥ Jgaz) cusls sallyg
chew o @bl Sl 5l Sy mlan a3li p o,
ol L (Y Jgaz) 0 o gre woyo ) L]
Syt b a5l s e 11 s ) sl Sl
sled 5o FIAT 5l ol o5 (25 551 Zod L )
ey 5)ke] ez sl ;o YIVe o skl g
S| Sy b S s sl JLas )55 00
S o a3l o i il s e gLl
O S 9 ONE i @ uliby 08, 4 by e
(¥ Jgaz) 59 PIFD e 4 L17 o3, 4 by se
5 90 Sy gl b el abal; bgw g0 02,
3] sl s & Lo Byl 5 Ol 5gaS
e 31 ans o (2805 1, Ly 0, o5y el
Y Ss 50 Syl pasls o) 5 olel m,

ol Gl Al cod Sl sals soly lis
czgela sloes ;o L1755 500] 6Bl 1o Iy mhas
5 ogesS ab MEe 1 ol pad o ne
wlio o (Kumudini et al, 2002) o Sea
soai)ly 5 b 3 ,5ee b bgw (0208 slaan
a5 25, 5 55 YL oSk b by o
Sy [aIBo Oeile cde @y Lgw W slaas lg
odle ylivy gz g BN ad p al> e 0 SYsb
Mg 6 im0 o dl> o (ol Job yo SCas
VRS

S 5ol g jud wlao

Joloe (el Ol 22 o)lal sloylos 36
2 Sibel 55l LaS 89S (s5ime 5 S0 )0



sY VWAY (YD) ojlods eniin ol o el lolS 5355 5udsST sidshy - ole 4,23 I

i Fo Bl p aadee VWY L L7 3,
ols olatsl sg 5 4 |, Su 2SI Coloce ol
&bl 09,5 Sy o BC LLad 51,580 5 5l
B Jgoz) a8 5 )18
0y93 Jsbo la a1 5l g lnl Jolsd (zal81 L
oo, S olawi « S5y mhaw sl g gl )l
Slaw uizes g (02 slaaslh slasd 5 o 5 ks
Ol 9 S 2 O (o ggime aiile (Sojlsn 503
Wbl alS )l e jeba Sy L8y 1S
PRI S mhw a3l e 456 9k
pl3 1 asg glay | o, s Jles 0 YV @ Iy Jles
o, VY dgaz I jled 4 cad s Jlows ;0 Lgus
3 Jodoe (g m Olie a5 J o 2l rals
il S sl sl (S Sl Cylan ¢ oS,
A 3 g g ool el 53 0zt (5l gixa
oo )bol sl (Sifslnsed 5 (stas, lao
(232 VO/B) 0,5 dlaws oy yidion jeldyg @8, auzils
/0) 0, Sl se alols o, o L17 Y
Olyes (i il plasl g5 a |y (o ilw
Jobre iy an S Ol (o S5m0 5 Onlon
o Blaie 00y PYIDF 5 5 ()39 2 Jgeg S POI7
A 53, 5 kel e blie 5109 )50 o3
o Qe g S L S g el
Olie i3l 0,98 03, 50 g Iy Sxe Jolone
g i)l g S gl (als Lais g (g n
b 500 1) 90 4 S (s kel oS s Ll e

500> VIBY (lie a5 el floidie P2 51 g
o g e yacdee VA Sl ey s)lal Jles o
Ol ol ool svslics wo,o FYIAN 5
o) & GBlae Sy Ol (ornd S5ime B0 )0 o yiden
(O Jgo=z) 090 00,0 FY/FO Jolso 9 0,9aid
(Poormosavi et al., 2006) ,l,LSen g (59—wge,9
o Ll d o a8 placagie ads S 8)S
Gamome g 03,8 Lk 1) 095 Ol Jowily (Sus
S Jood )l YL S ol (s
S Sdocg aibls Lacisiy plaw 4 S (6 yion
S e g8 65V

oyt Slid ((Sis 5 Ll
95 Ot & ok Sligime 5 0ad ndy o]
5 P9 oo g Sl b ol ol jlade 0SS e
il Lol e 5T B S Sl colan
Sl Colas i la a1y jlars ) (gLl Jolsd
VA 5l e bl Jles 5o g il il 3l adiges
g VIV Ol (o om0 o5 oo
Slois Gl 0 Jsar) d) (o Bl
39,5 o oS S0 gl igl5dl el Jplous
b oS0 Fgo sioml Slse 3l poliy (332 9 o3
LesT e s (Sl a5 S Lial3dl a5 asly e
o St gl Sy Layes li8laglisl e
L g Jusl pal codar fali8l s 4 el (See
aily Gl glajis,s 0, Saleal &l s
oL —38lsac (Ishibashi and Brye, 2008)
alo Hlis g5 sld o, ;o (AMooagaie, 2011)
Qb= IV b Y St 55 e ialydl b aS
FAUN ag 0o 0 YYIV 5l LaccJg oSl el 5 50
DPX 5, Lg—w 05, 10 slpazmals 10 a0y
<8 sl

g ;o SoSI colas Ll L o6

(F Jeoz) il o s Sgls wsy0 O Jlei |



900 #¥

by 08 an SU3058 550 5 Sujeln 3 Dlao gkl el slaw, S1- )

(\Y‘/\ﬁ 9 \\ﬂ/\/\) ‘5(;‘)) JLM: 99 ) L)}...: J.M:) LgL{beLo L dl;l U"’)L) QL“"")'Q"" &MJM ol.iMo-\J‘ 6..:[.4....:‘9_‘!) )Le] —\ JSA-\?
Table 1- Meteorologica data of two cropping seasons (2009 and 2010) in Parsabad synoptic situation
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Month Rainfall (mm) Mean Temp. (°c) Max. mean Temp. Min. mean Temp. RH (%) Sunny hours
2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010
May 30.3 9.0 24.7 227 31.8 29.1 17.6 16.3 0.62 0.63 286.7 281.0
June 15.0 29.1 254 258 314 31.8 194 19.9 0.64 0.64 238.0 285.2
July 33 0.0 275 279 345 343 20.5 214 0.59 0.60 310.6 290.0
August 0.7 26 255 252 31.3 31.3 19.7 194 0.67 0.65 262.1 202.4
September 4.6 47.2 18.1 17.7 24.9 21.7 12.6 13.7 0.68 0.75 1917 137.0
October 337 19.9 115 113 16.8 15.2 7.8 7.4 0.74 0.77 1324 120.0
November 63.1 15.3 5.3 6.6 9.4 10.8 15 25 0.78 0.80 106.3 114.0

ATAR G IVAA (olyy Jlo 93 0 L pB)] Su5ededyge Slao (S0 S oo (il )ly 452 -V Jgux
Table 2- Combined analysis of variance in some morphologic characteristics of soybean cultivars during 2009 and 2010
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a0 S U 59, Sy U 39y b 25LS Wy el G R o) olaxi b o ,Siluo alols
Sl il sov bl Day to Day to S Height of ; o No. Knot Internodes
df flowering maturity LAI plant Height of the No. '
first pod Branches
Year (Y) Jlw 1 316.2™ 250.6™ 23.6™ 100.9 ™ 426™ 0.392"™ 367.52"™ 19.82"™
Errorl ) las 4 79.8 228.9 48 174.83 200.5 0.160 178.29 7.35
Irrigation regimes (1) g kel p23) 3 341.8" 40500 195" 578.9” " 1886 2.049° 286.02" 14.85°
Yl Gl pey xJbw 3 1185™ 8237™ 56™ 58.2"™ 459" 1.132"™ 113.05™ 13.72"
Error 2 Y slbs 12 95.6 908.7 23 95.1 35.6 0.462 67.06 3.92
Cultivar (C) o3, 2 1995 1726.3" 45" 265.8" 90.6" 0.670" 159.67" 2.85
YxC o8y xJlw 2 162.3™ 593.4 " 0.72™ 165.6™ 31.8™ 0.152" 102.55"™ 0.91™
IxC w85 x 6okl w23, 6 110.6"™ 662.6 ™ 1.8 217.2" 65.2"™ 0.469"™ 76.22" 273
Yx1xC 8% 63kl w5y x Jlw 6 25.6"™ 490.0™ 0.39"™ 99.5™ 16.7"™ 0.928™ 59.65 ™ 0.65™
Error s 32 59.4 475.3 0.75 79.3 27.4 0.202 47.58 0.78
CV (%) O s o g 15.12 19.10 19.63 8.90 5.20 14.13 21.80 17.71

ns,*, ** :nonsignificant , significant at 5% and 1 % levels of probability, respectively

*x

0oyn B )l o 45 I8 sine S sine pé a5 NS
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Table 3- Mean comparison of irrigation regimes and cultivars in some morphologic characteristics

slows R R NIRRT S ity SR EW ‘”’“Jijf" st °|fw Wl oyS olagi 1 o,ySKike alols
Day to Day to ' LAl Plant Height The first pod NG‘O’S No. Stem Internodes
Treatment flowering Maturity (cm) Height (Em) Braehes Knot (cm)
Irrigation Regime Skl w23s
l1 By o Fo 31 ey 55kl 54.6 a 117.1a 49 a 79.22 a 16.92a 1.60 ab 1493 a 532a
P o o gleo Voo 31 g 55kl 53.0a 1153 & 4.59 ab 75.47b 16.0 ab 1.80a 14.63 &b 5.16 ab
I3 o o deo VFe 5l o 65l 48.1b 114.2b 4.26b 73.76 b 15.1bc 1.44bc 14.77 &b 4.92a8b
la e o ghao VA 51 g 55kl 479b 108.1c 3.70c 61.69 c 143c 1.35c 13.17b 451b
Cultivars LR

Williams 515b 1181a 514a 69.5b 14.1b 152 ab 155a 410b
L17 480c 112.4b 3.65c¢c 68.6 b 15.2ab 1.20b 143 b 495a
Linford 55.7a 1203 a 4.35b 79.8a 16.6a 1l64a 151a 52la

Dl e Sils (glasels sz ge3l Gell s e (5 )le] igles W3l sitns S e By G 0 JBlas 4 gt j8 g 05,5 0 olael

Means followed by the same letter(s) in each grope and column, are not significantly different at 5%l level of probability- using Duncan's Multiple Range Test
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Table 4- Variance analysis of some physiologic characters of soybean cultivars

SOV s gl solilazyo (SO sl colan Judg L5 (30 odan ol S O (o (g1gimo
df EC Chlorophyll Proline RWC

Replication RS 2 105 165.2 184.4 61.09
Irrigation (1) ol w235 3 16.2° 225.4° 970.6° 159.3"
Errorl Yolucisl 6 3.2 47.1 160.3 28.32
Cultivar (C) o) 2 9.3 8.22"™ 670.6° 0.361"™

Ix C o8y 5o Gkl 6 24™ 25.6"™ 377.8" 51.54™
Error olus! 16 2.2 30.4 91.4 18.67
CV(%) Ol s gy 136 13.67 15.62 6.47

Ao 0 5 ) Jlaiml maw o s g o cire e o5 Sy s 5** NS
ns, *, **: non significant, significant at 5% and 1 % levels of probability, respectively

Siglg b Slio o)l 5 )kl Slaws) el dmlio -0 Jgux
Table 5- Mean comparison of irrigation regimes and cultivars on physiological characteristics

o JEJCLFORNTS Jdouls oen 2l o (slgine
N o Chlorophyll Proline Sy
Treatment EC (Milimouscm
( ) (19/0) (umol/ FW) RWC(%)
Irrigation Regimes Sokel w23)
l1 s piogdso £ 3l gy ookl 10.86 b 46.90 a 55.6 d 7157 a
Iz puded pio oo Voo 5l oy ol 1067 b 40.50 bc 57.7 cd 67.77b
I3 jde yioceo Ve 51 g 65l 10.70b 37.71cd 59.1 be 67.00b
Iy o poisles VA 3l g g5Lal 1120 a 36.20d 724 a 64.88 C
Cultivars NER
Williams 10.82b 4057 a 60.47 b 67.15a
L17 11.21a 39.36a 59.1.b 65.25 b
Linford 1064 b 4093a 65.6 a 67.56 a

A3l o Sils (glasels sz yge3T elul o jlo e (5Ll iglis W3l siied S e By G j0 JBlas a5 w8 g 09,5 1o 40 slae
Means followed by the same letter(s) in each grope and column, are not significantly different at 5%l level of probability-
using Duncans Multiple Range Test.
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Figure 3- Means of interaction effect of irrigation regimes x soybean cultivars on rate of proline
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Abstract

To study the effect of different irrigation regimes on morphological and physiological
characteristics of soybean cultivars, this experiment was conducted at Moghan Agricultural
Research Center during 2009-2010 in Iran. The experiment was split plot based on
randomized complete block design, with 3 replications. The main plots consisted of four
irrigation regimes. 11, Iy, 13 and 14 indicating irrigation after 60, 100, 140 and 180 mm
evaporation from class A pan respectively and 3 soybean cultivars named Linford, L17 and
Williams assigned in the sub plots. Results of combined analysis showed that with increasing
irrigation intervals from I, to I, reduced growth period, plant height and leaf areaindex (LAI),
number of nodes, branches and internodes significantly. Physiologic characteristics such as
chlorophyll contain of leaves and relative water content (RWC) were also affected by
irrigation regimes. LAI in 1; was 4.94 reduced in I, to 3.70. Plant height of soybean cultivars
were declined by 21% in |4 (irrigation after 180 mm evaporation) as compared to |4 (irrigation
after 60 mm evaporation). Soluble proline content of the leaves and electric conduction (EC)
on the other hand increases significantly. There was significant differences among cultivars
concerning the vegetative and physiological characteristics. Willams and L17 cultivars
produced the highest numbers of nodes (15.5) and internode length (4.95cm) receptivity. The
maximum proline content (65.6 pmol/F.W) and relative water content (67.65%) belonged to
Linford cultivar. Interaction of irrigation regimes and cultivars was significant on plant
hieght, LAl and proline content. Linford cultivar had more soluble proline under water limited
condition and maintained higher LAI and plant height in I, treatment as compared other
treatments.
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