[ Downloaded from cpj.ahvaz.iau.ir on 2025-08-21 ]

[ DOR: 20.1001.1.2008403.1393.6.24.3.9 ]

Y4 WWAY lias) o)lez 5 G 0)lods it JLo —3lgal 0y cadll ¢|}—| oBzils - ely; (bl (550gs 1 cidgh (ole aslilad

G sl (g9, Sdos 132l Slos (oS i 9 59 s alisko oo il

oyls 92 5o (N9 Telgl

A Y )i T
Oioeilex o g sole e ¢ T s0405e 3]

ol eyl e sbos ) giee K23l (LS Dol 5 el 05,5 o) sl IS agel L2ils ()
ol o) s Bisms olStsls (bLs 23lol 5 sl 05,8 Lol (Y
ol e ) s Bie olStils (bils Z3lal 5 sl 08,5 Lokl (¥

sl 2 sl )15 Aaliyliy 51 43345 5y o
Arezumovludi@yahoo.com :J g ouduws o5
AY/Nefo A i by sl AY[e5 /o5 el yo gy,

PRV

30 JygiSl GlalojT @ )ygar oS Ll 50 o)l 92 ()5l slocadglin § 0 ) Shas (132 0, Shos 2 (339 i S cro ]
TS G Jolds oo (sl 9S8 ., )18 anllla 590 ALl Lyl 50 WWAY Jlw 5o 51,55 duw b (ol Sols 7,k B
395 LS 50 )5 elS IV g A (P i dw )0 (g i Bpan g (£1)) Cad )b w0 0 AD g w0y Py YO mhaw w50
S Sdos (il Ver (339 uils yr aSLh Bl (pgato (39 ABlw (339 9 Jeb ABgR (2l 5 Og (w0 FF o9l i) (39 i
039 4Bl 39 9 Job il (ol oF i (2 %0 3 olS 45 Jloj 310 (L S s (g yeF 03Il Jalme 0B g rdg ol e cail
SIS yba (g n (il 9 Jokomo w35 g Sl (6,10 o jobay 4ils o Shos Aild Vee (359 Cudld py (a3l Bl (pgaso
Cowddy HUSB 53 (359,58 5ok e B pan b 0 ,Sdoe glial g ails 8,5oe (1 y Gl 6995 oslod (2 5 Wl Sil38)
Scalglio jlopne Bl g 3,Slas 4 by ye Slio ladie 40 sme (A8l crge il 1 ek b ()39 5500 iz e el
@15 3, 5o b 1y (@=7) « r=+/AFF) (5,10 om0 g Corko Smmod (3 YL 413 Voo 39 010 LS Koot gulis i (5,15 3L
SR PRV RO - OFS I PR I S VLT SPYN SR BT S SE RSNV P L P PRV L g C ORI PPN X
Sl 30 b oy plais! &5 dawyoo 5 4 (010 = —+[AVD) ols HLis ails 8,Shes b 1y Siwaod (p S
oo ST o8 i 5130 g F e s by 09 oy GRS el wilgi oo rda 9z <33l sl glio

bl w8, hes ol Jolge i S ol


https://dor.isc.ac/dor/20.1001.1.2008403.1393.6.24.3.9
http://cpj.ahvaz.iau.ir/article-1-396-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-08-21 ]

[ DOR: 20.1001.1.2008403.1393.6.24.3.9 ]

v o)k 92 59 (Soiedn it slagasly (B p g9 Sles lipl w0 Shoe p (2lpS G5 g ()59 Aliste polie il

doddo

Jgexa jebay g Canl 5,05 5 (g0l Comnl a5 coul 2l)5 LS o 5 08 5| (Hordeum vulgare L.) o>

nY Gﬂ &lie 9005 0390l LOVYAF (alal) 09 s el (s cwline flai e plu cuiS gl a5 Slocpe) o
kenan ef al., ) aisl po Sidans 5 S 3blie o 138 alsi 5 oly; GbLE Wlsi GoarSogame Lol Lilss 5|
Lid 55 el Jlad (it adgs (2 5) gailanns] Slodo crge Sojglg it Slpnis p odle oS (2007
oalawl ;o Cadgaote cums LIS iz diZiwd oLS [0 adgi g ol caiiS dgaste i Julse 5l aS cabadgl 0ad oo
as ols 5,58 (Y- +0) Samarah (Allen, 1995) 548 oo Cush, oS cde &y S )0 05250 Sdme (59,50 )
OYAY) Gmoles w20 oo ials o> (o 1) ails o,Slae ls i 59 9 a0 alo slaws oS L Sugb )y 35
aS 0,5 WMel (65 pizep g LIS S5 alin o wlo slawi p gylo see ek Sl slales a5 culs lgie
» Yazdansepas s Sanjari 5,155 .50 ,5 ails o Shee jalS 4 e als 5o 059 2 51 b o bl calises sl los
g als o, Slas o Sde alaly g ool als Jlie ig wuad elS Coge (S i ol lid ailiese ) pauS 03, VY
b 54 anel lavnl plaisbs ;o 5 il oo laitisy hol w5 O3gyms CBls 0925 (5o Sl el
S35 e g ogme JSAT g (@0 S (dg)lS laisle ;0 5 005 LS 0550 5 bl Fiw jo ate (nl ol
ois wisls las (Y- ) ) Bahraini 4 Omidy Ardalany .(\YV# () Ke 5 (Ss5) ol )35 51 Lo ol o
R A Cod (23S al>yo 50 ol 5 05 Hlo dme (lo K8 o Slae (gl 5 0,Shae 5 3955 B 5 2leS
9 Apias b ubls 1) 0 Slos o g USR58 (59555 p SelS Ve Gran g Clyls |y Cola (p e (2108
53005 55555 g, G s 5 ke 5 (LS 0515 038 355 lime I b WS GBI 3 (ITAD) il
et al., 35,35 oo Sl ol)5 Gl o Slos 5 ady » oS wiid (oo Sl Jole 50 BT (39555 5 o (980 o yimss
G35 pey90 paiS o8, dw ;0 Ol dgueS Sl jo ) g cdale woli8l (Y- ) ) Sen 4 Bajji .(Rajala 2009)
5 Jslee slasid 5 (s e 3l QLS 5o (i 4y ol gy G ol3T el e 45 sy g0 S 4 s S
Sl 00l A5 55 97 5 08P (e el wile it ol 0 Srenl mela sl 4 gl ple
Slam 2UsS (50,90 10 a5 WS co SaS ol 4 s xexs (Martin et al., 1993; Turner and Jones, 1980)
aalys 3 Slas p Cote Sl enlplo 5 0S5 Gb3L 1) 995 ab) (A5 @) 5l asm Wilg olS 5 wiley oy (Sis 15 Lo
sl 1w anlys o Slee 2als cel o] poz g 0050 g o] duie Ol o SYsb (25 j0 Ll el

Jolee slanid (Sanchez et al., 1998) &‘é)fsa By dilo ald 5l e LsLm..\.:.J)_é Ceow 40 1y 0L (5 5iwgx8


https://dor.isc.ac/dor/20.1001.1.2008403.1393.6.24.3.9
http://cpj.ahvaz.iau.ir/article-1-396-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-08-21 ]

[ DOR: 20.1001.1.2008403.1393.6.24.3.9 ]

Y WWAY lias) o)lez 5 G 0)lods it JLo —3lgal 0y cadll a|)"| oBils - gely; HlalS (55909508 st sole aolilad

b on ger e Sl i 4 Gl 5o 9 W) A Jske el melas 50 el slooasS bl Glgisay
etal, il Sis 5 5)5s 4 pslie sloaiss SLl 1o ashe (B9, Sl (Son Jslne Sloid Gl (et Cnlnle
2 059555 098 elii (e Sl eatiSwpats il rizes 5 2leS 5 Coenl 4 4z g L (Patger 2005)
ol o)l 92 o yShes szl g 3 Shos o Joloe w3 s Ol p Lo as Gl ST sl Gl o9iS bl (S
L) 18 o)y 090 Shag

gy 9 dlgo

GBS 3 0¥ Jlo 5o LS5 aw b 3olas SLlS zyb B 4o Ly 65516 & oty (gl Lyl yo LiglesT ol
YO mhw aw jo oo i Jols ciolej] lo,giS1h o 1al Loo,l Ghoe olKisls (g,5lasS oaSlasls  Slikss
g A P laie an ;0 (59505 355 5 e 50 Sad )b (Gald) wo s AD g (Lawgie (15) W yd Fr (Bl (AE) ey
Sl Yo glisyl g e il YO ailas Sl b o F5hs Ve (lagluls 5l )b sl 55 390 JlSa 55 S oLS VY-
@ (59 055 Al alilS S g5l o lulS 9,0 Jeae ab 5l s 9> EBYTW-11 Cigiy jods .ol ool
=5 bl Jloel 5 dslome (talojl (sla o slie » (23S glail § (0 s 5l ey Cagi 99 50 09l p 3
SO el SB Casb) Gliee (039 695 5 s WS (355 B8 93l L e plalS ails) jelate a) (9 Shey 4 S
Slow atie o SleS slo,les g ol (astie (A FC a o oS 3o S Cugb, 4 o el Sliee a5 5L
Fastle aw gli)l 4 bplals mhw 4 (S o Sl w3 5L S5l Gl WS Jleel 955 Cug lgl B yan
b g5 L (359 ailysy (rjes Gurb 5l oless ;o (o)) Syl 4 az g Lol Cush) Gliee (ol 03938l Cud
6355 5l 5 S a2 (9051 el oolil 5)50 (sladsS o jlaie anled 0y Sl 050 (i o ;0 gy
03,5 e sy Slilgas 8 oo Voo 5 Slind g o8 ae VP JalS (gl a5 (g, sbs i bl oLS
(Y Jso=)

ool 5o eoliiwl 8590 S 4 3o gulis 1Y Jgur

Sl (a0y0) (b (w0y0) Sl (40)0) 9y (platos) plly  Cpliat) Jd  (a0)0) g (woy0) JT 0,5 pH  (dsm™) (5500

ST ¥ \f 'Y VY- Ao Q4 I8y YIAA I8y

9 FHE) o)ﬂo; ailo Voo Q)ﬁ cw‘o).' ua?l.m a8l UoBM Q)ﬁ a8l u)s 9 J5.'a J.ALMJ IR 6}50)..\J| Slaw
ul.‘?b.s‘ dél.»aa )5L>4.‘ 445_» V u‘..\lf ).Q )‘ u,....vl.n)—‘ .))9.0 g_)lﬁ..o Ls)jo)L\J‘ 6‘1.' .Qﬁ.‘a sjf J}l.?m 6LQ..\.._9 9 u*lﬁ)" U‘J"’A
Jsb 4 59 pedd 5l a8l ogaste (39 .0l (5 S0kl ST lga yo 0,8 S ) o g odd Jaise oBislesl s g

(Vo0 o), g Soltani) i acwlxe ;5 abal, 5 casls pp asls el Cavsas adla


https://dor.isc.ac/dor/20.1001.1.2008403.1393.6.24.3.9
http://cpj.ahvaz.iau.ir/article-1-396-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-08-21 ]

[ DOR: 20.1001.1.2008403.1393.6.24.3.9 ]

vy o)k 92 59 (Soiedn it slagasly (B p g9 Sles lipl w0 Shoe p (2lpS G5 g ()59 Aliste polie il

coils p asle = (golamdl 5 Slas | odgicns; ) x V- - N ab,

8l o8 SO lade sl I8 pl gl cd)8 Oyee (VAVY) Bates ig, 5l eolainl b Sy gy Jlade roxiw
ol o )3 VIV sl Sebonddlogdlgs i (oo Ve ((@0aBlos al>po )0 @l S (2 5 0lex 5l s S 090d) (S
Vo ooy ol S ile ax 0 F les o aads p je0 Feor S bgad ool jee blo XI5l o> sl 4
Sk 999 G b G e 90 (Jole ojlas 5l e 99 e 9 3T Geni ile adds
g a8 S 13015 il az o Ve lod o g5l oy Cele S Sae @ g bl | alls LS Ssla!
S5 51 g 5005 S5 485 T 610 Sotn a5 ool o) 51 laS 5o & il sidhoe ez o 1 o
slad o Soslail ol (g S oslail (6 egids il oiws b osil OY ¢ zae Job jo i ol @ilBlas 5 0
3 s S 5 28l 5l o e 4 e cnl 4 0 pladl V88Y) ljSen 5 Trigoyen y) 4 Jyloxe
WAl S, 4l Yo Dok 4y g oamle deyo A0 el i e i o 1, (pod8le A e 0 AL S 0l
@ oo, Ve Jeibl i oo g 5l 52 50 5 )b 99 e 0 i (6,500 g @ g Iz (29, @le) Hsleds,y g
Pl 10 Culed 53 5 00d Jae Galel gl e jlids; (i5u 5 S pannt SIS 5 adlol suile B sle iy
g olas 5l yid Lo oV e 0D ey il 4aBo 0 590 YO0 ey b ad B0 VO Do 4 odal Cawdds o lac
e aigas o STS 5l o b 00l 18 (hem Ol ples j0 aiBs VS 4 g aBlal T a4 e,5T 5d e au
oolaiwl b bosls Jdow o 4y 5o ol 31,8 1iegidg mSiel olSiiws l oolaiwl b yiegil FYQ zgo Job 10 baiged i
28,5 bl doys i Jlois| mhaws ;0 LSD yg031 5l ool b la o Kilie dslie 3 SAS 13310 5 5|

O<T7N) 2d )5 )18 SloS 25 eole Sl cos aBle pgasae (g @dle (39 @Bl glis )| ols (lis ¥ g gl
awlS @Bl ogatte (39 9 Wl 59 @Bl gl 51 LTaS s ol Lol b as ol ylias eesls (uSilee dulio
205 YD) Bl g G 5 ()5 VOB ailu (i (e sils BVAY) ails b5l o5 i o555ty v
Y0) dads (83550 (el )5 <1V 508 0V i il /R0 i a) (T (e 5 walds o (e il
5 o0 gy e (o a8l 5g Bl gyl y5g,0s ool Jil (o gz Y USCE) wl samline (25 cud b ws o
059555 B pan Gialdl b a1 Sl dnlie bl o (Y Jgo2) ol jlo gme o )0 SOl (0 A8l ogasee (39
2 Oiar eSS WV Brae aSg 0bay w8l il Al egate 3y eized 5 Al ()9 9 Bl gl


https://dor.isc.ac/dor/20.1001.1.2008403.1393.6.24.3.9
http://cpj.ahvaz.iau.ir/article-1-396-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-08-21 ]

[ DOR: 20.1001.1.2008403.1393.6.24.3.9 ]

Yy WWAY lias) o)lez 5 G 0)lods it JLo —3lgal 0y cadll a|)"| oBils - gely; HlalS (55909508 st sole aolilad

Coogdons U"‘ as DS u....:elf ‘) ol.:f 6).~....»5..3 JS Vuﬁ).'a 9 ooy Sl )‘ ‘s’ll-\.c J‘}n u..\> L)‘)"’A u....:elf g0
o5 5 Jamshidi Moghadam .(VYVA «sole) 3 oo e sodgs wlogms 9 0, 2l b lodlarws] oyuols
oIPl el 0395 Bpae Waged (155 (S Fl e ) oS alee plail g aBle cats; 59 9 Job Rels (V)
(Singh and Singh, 1994) s,ls e i 25 Sl 3G 40 5 0ad olS Sl plail (5,58 5 olS jew lans

Sl cdllas (Vo1 +) o, Sen o Zarabi gli b iogh opl ozl

9% 39 TS Ll 30 oy 1 S y90 Slis (B3 (59 32 (35950 995 By T il lg 43 ¥ Jgu

Sl po (uSilao 450
- Ol ol
Blo Jgb  dBlw (33 aBle pgpaso oy Cdloy jasld Al o 39 dls s, Sles Sy ooy Jelmewsd ol
YA H VO FEE Ny £y gag* Vo FYY/0** A Y i
!
YEIA¥ AR o ForA** Nilaa ilas VY EE Y 3955
<IAE™ NN ey VE/VE DAY o fYEE FIY Y EE o[ YEEE £ 395 X 2eS
YIAS <Yy ofeeY fIvY <Y <[\Y ARTRY4 LERR A Uas-
INANS YIYo ARTAY O/A- A VEIY Yio a/-4 - (2o,0) Olyss o yo

Bl e oy G g gy Jleiml alaw o LSD fygel 5l oot b ls cime BB 4 o e NS pae Kl oS 5 4 sk g % @S

ciloy parly 5 als wo s il o Sles p 2l6S 5 Ois RSeny a5 ol Glas Guibyly A bl

5 o8l Ghals o Slas Cold ;0 5 alls ao (g oy (asls pleS (15 (b o aS g psbar (Y Jgaz) o o sixe
5 4l wo (g wadlo p (alh (o)) Sudyb 00,0 YO) wad (A5 50 g b Slio (pl Sente cge (39 B pan
ol 5l eab i (g g o (A Y USS) el pallas,s aweyo YV g aw)s FA oo T oy a4 o ,Slee
Sl a5 g oad olS )0 il (55 (R 5 (e Cudyl halS 4y jemie ¢yl al e 0 (osast (g lnl Jelsd
5o als o Slas 2alS o 50 (Y- - +) Gadallah .(\YAZ () Kan 5 SI5)) 00,5 co s | ails & Slae wyals
siag) 35y 093 b dwglie )3 Cglladl Lulpd 4 Cond (pial) o) St Senles 1) (S wad a5 Lo
3 2ie olge 0,38 g Jlatl ) ingd Gl el b s 0ed g0 Cudls p asld JralS Coge aS wisly Lausis
Ol Gl b g Baae (OYVA (gole) dgd g0 (i by ails do (59 (ialS Cge g 03,5 Canilow Laalls
o5 5 Abadi (Connor and Sadras, 1992) ses oo 1,3 b cov |) ails o, Sles , SB 5 Ll yaie
g &g 40 Gubs olawy ol amD (o y5e 00 B e dlawlsdy S5LIS dils o, Slee isli8l a5 w0, 5158 58 (Y A)
Sgr il 52 59 g ails slawi Ol s b celiie 0 ,Sae &l sy a8 olo lis 58 g ol gl og b 0oy (39
SloSles izl 5 (iad £e8g duny oo Ll 4y ol Ciillae (VWAD) ol S1> o (WYAY) leados gloassl L as

5 g xS ol ol o 5 L8 al> e jo i alS o A8 g0 S als 6y a5 5 sbay o135


https://dor.isc.ac/dor/20.1001.1.2008403.1393.6.24.3.9
http://cpj.ahvaz.iau.ir/article-1-396-en.html

ol 57 )0 (Soielesed sloasli (B g0 Sdas glizlo Slas p ol6S 1T 5 (595 alise polie S

Y

\

Delen (S, g ol e i s (i sl el Cales yo e S bk Rl el a0 S Al e

s

Sl Gl b g 00,5 S aagth alidl e colie Ll )0 oig 4 sdingy A 2l L i 3,50

Al58l e ails o Slee Jlade o Slee

(I

o a 9 3 P

T8 gy (e oxl)

(@

T

T

S

T8 gy (e oxl)

18 TAD

@S pd e

JARA

\Y-

OUS )5 (59 5 0,5 o) (359 yid T o

(€

[©

e

YA

600 mev (569)

[ T2-80-G20z U0 Jrmerzenye’ [do woly papeojumo( |

[ a
77 *
BE
o . "C
7 ¢ )
2
3 Y
4 ¢ s E
r = _M = - - v oxox T
a g . a . e v / v N
660 emgv (579) §(0 cagorb o mgy (579 of Mol
B
- N
i
,)w 3
s __FEO
< W r
.A|
Y !
3
_w x = m KIS S o7 7
3 B a B g v v v v

§(0 cagorb o mgy (59 of Mol

.
—

\Y-

LS )5 59 5 55 9bS) (359 yid T o

a8l Job » 059 s S oo yil (o) adlw Pras (339 9 () 48lw O39 (Al adle Job » 6.3‘,95 gy PRI )
(LSD (5051 31 eoliiuwl L) o,k 9250 (9) aBlw (pguasn (339 9 (5) 4BLw (339 (&)

! Sink

[6'€72'9°€6ET'€0¥8002 T TO0T 02 4O ]


https://dor.isc.ac/dor/20.1001.1.2008403.1393.6.24.3.9
http://cpj.ahvaz.iau.ir/article-1-396-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-08-21 ]

[ DOR: 20.1001.1.2008403.1393.6.24.3.9 ]

Yo WWAY lias) o)lez 5 G 0)lods it JLo —3lgal 0y cadll a|)"| oBils - gely; HlalS (55909508 st sole aolilad

b osalive Jolre slawid cuslil lie S 5l (s Io s (iS22 0355 5 S A5 Bl sl oy
2 o i Jolone 03 it S6,5b S8l Gl Jobe slaai e TS A5 a0k LY Jpaz)
Vgons (T JS2) 0 oaalie JUSa 5 30y )55k ¥+ 055 Brme 5 ((ely; Sodylo a0 ¥0) wad (5
SloasS GBI 025 055 5 (e 5y 5 o 3L JUil £alS 5 annlis sy, Gl e e 1S a0
S e 00linl (6 el wekis a3 45 ool cmoaniScliblne Hlie 4y bad ol 5l g 0 e Lak |, soiiSays
S5l Slocdplin yie & Azl on oS S o 8 lalS o (Kt o 15 555sF (sl 5o ¢ loa
3 Gy g Lid 5,lul com iz oo (Ingram and Bartles, 1996) wisds (s poml pulos comw ool U
Y 9 g slie ;0 vgzse Ol (ablr Bk Sl Lid )lul &5 Oypors WisS e ad S b
@b Glaoesn o bul Glavisy 5l (rizes 5 005 G RSelx banddsand (bS5l g 05 o0 O)9e
5 ol 50 sedgenidly 5l S5l 5 lel )8y o i Cos QLS o Jslre slaaid (lE a8 oo 6 1S5l
(Munns and Weir, 2000) ol oais saalice (6 joml pulas g aBlo ;o ai8 S o0 s (g0 cixe 5 Cuio gloalayl,
G108 5 5 gk sLad ol Lk 5o Jshome B o 5 oad Jolme 433 lien il g 25
Munns and Tester, ) sgi oo jlgedl 5l Sl 5 Joko wlol Lad> el 15 cov (ol o Jolne slaoid
M o Pt (V Jaz O=1)) 95 o el Oliee 2 Osr Bras 5 2leS GRS GiSes (2008
edo sl 09 e 00y 45 jsblen (o ¥ IS8) wel Cewday (139,55 pTokS A Bpae 5 aad (R 50 (o
203 VY G350 Spae Jlade ploa b lawgie (25 4 Soead JBSe )3 39505 p S 9kS Ar Bpan b ol (25 50
@ oS o (VoA ol Kea g Dehqanzadeh 3 (\YA%) o Kea g oolj whe sl gy j0 .2db yilsél
S, Sl w3l colad 1l b gy Gl el oads o )Lil Sl6ST 55 50 S ddsn e Gl
(Tejo and Santos Diaz, 1987) 5,5 o 13 b cov 3,0 medolio 2leS (25 50 1) il oo bgyye
2° 09I JUE a5 2 Lado oy e 0 g o G5 (b 5 g Gl 4 e Al g0 5 ROS gazs (izpen
ATP ) asliial & e Slgise ool 687 Callid J) 6ol 03 S8 bl IS 5 iy ol
30 ooy aezs b ol ass jo (Turkan, 2011) ogi cawdlyg IS 10 pdgp adgd o o Slebigls  NADPH

R ulw.u wsL&o 03 Ql?u‘ rw.» ﬁ‘ﬁ

=

(o g YL Wl Voo y5g 50 0 Sles slizl o jo (Y Jgaz) wisls las ails o Slas b (g4lo gre g e


https://dor.isc.ac/dor/20.1001.1.2008403.1393.6.24.3.9
http://cpj.ahvaz.iau.ir/article-1-396-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-08-21 ]

[ DOR: 20.1001.1.2008403.1393.6.24.3.9 ]

g o)k 92 59 (Soiedn it slagasly (B p g9 Sles lipl w0 Shoe p (2lpS G5 g ()59 Aliste polie il

g by SRl aes o lis ails 5 9 9, Sles YL (Kon (S50 (soe jl il ailo o Sl L 1, (= +/4FYF)
el % O)le 4yl axals Jlis a1y ails o Slee falS (St a5 (boolS pdag) Ao 0 Olge pea
5,Skee (1239) ), Sen 5 Jettner .aas oo ;3 50 o | olS Liul) g0 o 09uaS (35 50 oy St ool
S8des b sl0 sne g (siie (Kinrod Jolome w3 5 (g iy e sy (a3l 5 (slag) 08 5l (b ] gLl
clls als o Sles L1y (6505 (Sowmod o)y o590 Slao plo b awglas jo gy (V) Jeaz) sl las als
el Slgioe edgn sz ()l lacaglie JLSle )3 St ()5 elaidl a8 e, e Sl 4y (17 -4 JAVD)
s o Skee als else 5 (S el See (S B S0 Gl Soie e nlply 0sd i ol ralS
oel58l (During, 1992) ssi oy Slugise il cow Slg co atwlis o 55 ol Kawgs 5l > s 4 il
O o § S gloalal; g Sl 5o Ssendly IS sl 5 bl (5185 50 (A8 CoB GlalS e Jsle slaass

.Munns and Weir, 2000) 5,15 3525 (5 joms! ks g a8l jo 08 Sy

N.\. H P = P (@ H,. O .. | . (&l
4 &
D-
- 3 e
AT g_)
3 \c, -
S Ky
2 3 YO -
.e :}
\q‘ v ”3, Y. -
< 3 v -
Y _ _ oy, . ; .
AR i TAD AT 17 1A
Qyv. Ox My @
Yo T
4 .
9
2
NV A
\
N 3
0 -
2.‘ :
har f
X -
3 el vy S :
AR

FC) @Tpf S Z gl

o L 0yl 095 () aild o )Sloc g () &l duo )9 () Clllod Ll 9 (5955w B pan J1:Y IS
(LSD (49031 3 oolisw! b) 210


https://dor.isc.ac/dor/20.1001.1.2008403.1393.6.24.3.9
http://cpj.ahvaz.iau.ir/article-1-396-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-08-21 ]

[ DOR: 20.1001.1.2008403.1393.6.24.3.9 ]

\n WWAY lias) o)lez 5 G 0)lods it JLo —3lgal 0y cadll a|)"| oBils - gely; HlalS (55909508 st sole aolilad

M. u B3 . G B2y, 0,. N .. (K

#le : f/’ =
% 3 '
3 0 o =)
\l < Y-
Nl f1o -1)
> RTINS
R Q
X %
N v v, ol - __I-:}.};
3 v | o
.3 1] B :3 _\/.
2 oy

AT /5 TAD ~ AT /8- JAD
FC) oS Sid golam (2153 SudsB) A Tl

(LSD 9031 3l osliiwl L) (T o8 45 53 05le 92 () gy 9 () Jokomo 0B 3 (459 s B puno 1Y JSCi

397 995 B pao 5 (il oF SIS S (o) 2 3590 Slbio (Kiwnd 43525 Y Jgor

Jebme sid  Spioden  alboles dbuo iy by asld e ppake iy Blepjy  ale Job ©lie
) il Jobo
) AV Lo 53
) SIVAARE L jqy R Bl pgate (i
) ¥y -[PFF NINTS el pasls
) - [BYA* SR pr AT INN fa alo Ve o
\ SAFEE <JPYAR AN e SIReEE AR als o ,Slee
) -+ IAVO* ~+[AY- ias e[ P S IVVAY o IAYY® oo
) - [Frax* - 1BYA* <174 <IYYA - IFYY* —ISYYEeineA Jslome 0

sl e oy S5 g gy Jleiml akaw o LSD ygejl 5l oot b ls cime BB 4 Jlo e NS pae Kby oS 5 4 sk g % DS

ls 5 Shoe oliae ;o SRl onl 8l Gl 6)lo e jsbas ()59 05 995 B b alls 3 Ses gl 5 0 Shee

S8F Dyge Ails o (359 bl (et aBle (ogatte ()9 aBlu (139 9 Job wiile 5 Shee (sli2l Sl alavly o,
S 3 0395 Sk VY Brae sl i gl w3l S po L89,lS pliee Rl Sl cou Wil e cnl &S
Al astie 50 Gow ol Sl cpl rels ccl L_;g—lpf oS b8l e cils Slas ol ol ST 5 i
oelaisl &5 ay e Sl 4 b Jole 08 5 g n )5l slacdplie Gl Rl el e R Sl
S e alple 0eb ab) el cel Wlgi e edon ezee (s Bl slacudnlne LSl o S (S
2 65l slacdnlbio (it az 5103k 55 0 Shos (2alS Jelse 5 (S ol (s 2l 057 25 35 (s
ailaie )3 )Se 50 3950 @S ok VY e 095 jlaie s Glaal 4 4z b ol pl el Cand @ (39555 508 ol

3,5 L8 oolaiwl 8,90 Wlgi co Juo)


https://dor.isc.ac/dor/20.1001.1.2008403.1393.6.24.3.9
http://cpj.ahvaz.iau.ir/article-1-396-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-08-21 ]

[ DOR: 20.1001.1.2008403.1393.6.24.3.9 ]

YA o)k 92 59 (Soiedn it slagasly (B p g9 Sles lipl w0 Shoe p (2lpS G5 g ()59 Aliste polie il

&b

T 55maS 51y ATAS B IS 5.7 c ozl ol (50T yaile sy o s 0003 wlas o (S|
(M YY olpl Jlare g o)l (LS wlidss dallad (Melissa officinalis L.) 4520 ,0b oLS CutS § CunS 5
YEV-YON

coe VALl olRasls i 35 e ol lacil oMl el AYAS L6 e ol

wzS ey slo (Shy B2 Se oS5 5 iers ol U WA Lz (Gl g o deaies nl
AYO-NYR NPl 65,5LiS psle aloee

Slacdsl 5 Caglie slagall o Shee Szl 5l (B n g ails 0 Shes 5 (i 25 STAVAY L mile
AV Y (D) Ve b mlis 5 65,5l ke ale o o>

(S S hass @S Lulpl 0 SIS (AS g (o5 9 Shee  jand g 3958 SISTAYAL e (Sl S
XO-FA ¥+ Ol s S asle dloee

ol s pele alme oyler SIS 50 (T slizl g 0, ae (595 Bran oy g ylaie JLAFAY ¢ o Gilonku
DAFY 1) -

Sl ollasl (A 3) ly; HlS o S 5 Ol aal, AYYF o (Mo (Gt .o (o> & (ST
P OF ¢ gt . Ll

wel)y Al 6,585 abiphly ms sleazie ;o 3 Sles il Sujsle i lhase o) IFVA L& (ol
02 VEY e Canyi olBils (g5 ,5liS euSiisls

lop Ol ¢ (SaS A5 SLATAR O ((ooido 9.0 «5500 e comzwld ol SRy o ool lne
() YY Llare g 29, olS aslilad ( Melissa officinalis L) ayguz ol (oo ol (Judg S ¢ Jola slanid
OVY-0-¥

Abbadi, J., Gerendas, J. and Sattelmacher, B. 2008. Effects of nitrogen supply on growth,
yield and yield components of safflower and sunflower. Plant and Soil 306: 167-180.

Allen, R.D. 1995. Dissection of oxidative stress tolerance using transgenic plants. Plant
Physiology 57: 1049-1054.

Bajji, M., Lutts, S. and Kinet, J.M. 2001. Water deficit effects on solute contribution to
osmotic adjustment as a function of leaf ageing in three durum wheat (7riticum durum Dest.)

cultivars performing differently in arid conditions. Plant Science 160:669-681.


https://dor.isc.ac/dor/20.1001.1.2008403.1393.6.24.3.9
http://cpj.ahvaz.iau.ir/article-1-396-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-08-21 ]

[ DOR: 20.1001.1.2008403.1393.6.24.3.9 ]

Yva WWAY lias) o)lez 5 G 0)lods it JLo —3lgal 0y cadll ¢|)"| oBils - gely; HlalS (55909508 st sole aolilad

Bates, L.S. 1973. Rapid determination of free proline for water stress studies. Plant Soil
Environment 39:205-207.

Connor, D.J., and Sadras, V.0O. 1992. Physiology of yield expression in sunflower. Field
Crops Research 30: 333-389.

Dehqanzadeh, H., Khajehpour, M.R., Heidari Sharif Abad, H. and Soleimani, A.S. 2008.

Effect of limited irrigation on the accumulation of proline, free soluble sugars and potassium in

bread wheat cultivars. 10th Iranian Congress. of Agron and Plant Breeding Science 430p.

During, H. 1992. Evidence for osmotic adjusment to drought in grapevines (Vitis vinifera
L.).Vitis 23: 1-10.

Gadallah, M. A. 2000. Effect of indole-3-acetic acid and zinc on the growth, osmotic potential
and soluble carbon and nitrogen components of soybean plants growing under water deficit.
Journal of Arid Environment 44: 451-467.

Ingram, J. and Bartles, D. 1996. The molecular basis of dehydration tolerance in plants. Annu
Rev Plant Phhysiology 47: 377-403.

Irigoyen, J.J., Emerich, D.W. and Sanchez-Diaz, M. 1992. Water stress induced changes in
concentrations of proline and total soluble sugars in alfalfa (Medicago sativa L.) plants. Plant
Physiology 84: 55-60.

Jamshidi Moghadam, M., Pakniat, H. and Farshadfar, E. 2007. Evaluation of drought
tolerance of chickpea (Cicer arietinum L.) lines using agro-physiologic characteristics. Seed Plant
23:325-342.

Jettner, R.J., Siddique, K.H.M., Loss, S.P. and French, R.J. (1999). Optimum plant density
of desi chickpea (Cicer arietinum L.) increases with increasing yield potential in south-western
Australia. Australian Journal of Agricultural Research 50: 1017-1025.

Kenan, U, Kill F, Gencoglan C and Merdan H, 2007. Effect of irrigation frequency and
amount on water use efficiency and yield of sesame under field condition. Field Crops Research.
101:249-254.

Martin, M., Micell, F., Morgan, J.A., Scalet, M., Zebi, G. 1993. Synthesis of osmotically
active substances in winter wheat leaves as related to drought resistance of different genotypes.
Journal Agron. Crop Science. 171: 176-184.

Munns, R. and Tester, M. 2008. Mechanisms of salinity tolerance. Annu. Rev. Plant Biology
59: 651-681.

Munns, R. and Weir, R., 2000. Contribution of sugars to osmotic adjustment in elongating and
expanded zones of wheat leaves during mild water deficits at two light levels. Australian Journal of

Plant Physiology 8: 93-105.


https://dor.isc.ac/dor/20.1001.1.2008403.1393.6.24.3.9
http://cpj.ahvaz.iau.ir/article-1-396-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-08-21 ]

[ DOR: 20.1001.1.2008403.1393.6.24.3.9 ]

£ o)k 92 59 (Soiedn it slagasly (B p g9 Sles lipl w0 Shoe p (2lpS G5 g ()59 Aliste polie il

Omidy Ardalany, G.A and Bahraini, M.A. 2010. Effects of water stress, nitrogen levels and
application times on yield and Yield of sunflower at different growth stages. Science and
Technology of Agriculture and Natural Resources, Soil and Water Sciences 55:199-207.

Patger, M., Bragato, C. and Brix, H. 2005. Tolerance and physiological responses of
phragmites australis to water deficit. Aquatic Botany 81: 285-299.

Rajala, A., Hakala, K., Makela, P., Muurinen, S. and Peltonen- Sainio, P. 2009. Spring
wheat response to timing of water deficit through sink and grain filling capacity. Field Crops
Research 11: 56-69.

Samarah, N.H. 2005. Effects of drought stress on growth and yield of barley. Agronomy
Sustain Develop 25: 145- 149.

Sanchez, F.J., Manzanares, M., Andres, E.F., Ternorio, J.L., Ayerbe, L. and De Andres,
E.F. 1998. Turgor maitenance, osmotic adjustment and soluble sugar and proline accumulation in
49 pea cultivars in response to water stress. Field Crop Research 59: 225-235.

Sanjari, P.A. and Yazdansepas, A. 2008. Mobilization of dry matter and its relation with
drought stress in wheat genotypes. Journal of Agricultural science and technology11 (2): 121-129.

Singh, T.P. and Singh, R.P. 1994. Effect of rates and methods of nitrogen application on
biomass and tuber production of potato. Crop Res. Hisar. 8: Siddiqui, M.H., and Oad, F.C. 2006.
Nitrogen requirement of safflower (Carthamus tinictorius L.) for growth and yield traits. Australian
Journal of plant Science 5: 563-565.

Soltani, A., Torabi, B. and Zarei, H. 2005. Modeling crop yield using a modified harvest
index— based approach: application in chickpea, Field crops research. 91: 273-285.

Tejo, P.A. and Santos Diaz, M. 1987. Nodule and leaf nitrate reductase and nitrogen fixation
in Medicago sativa L. under water stress. Plant Physiology 69: 479-482.

Turkan, L. 2011. Plant responses to drought and salinity stress, Development in a post-genomic
era. Advances in Botanical Research 593p.

Turner, N.C. and Jones, M.M. 1980. Turgor maintenance by osmotic adjustment: a review
and evaluation. /n: Turner, N.C. and Kramer, P.J. (Eds.), Adaptation of Plants to Water and High
Temperature Stress. Wiley— Inter-scie. New York, NY. pp. 87-103.

Zarabi, M., Alahdadi, 1., Abbas-Akbari, Gh., Iran- Nejad, H. and Ali-Akbari, Gh. 2010.
Reduction of drought stress effects on yield and yield components of grain corn (Zea mays L.)

using mixed bio fertilizers and phosphorus. Journal of Crops Improvement 2: 37-50.


https://dor.isc.ac/dor/20.1001.1.2008403.1393.6.24.3.9
http://cpj.ahvaz.iau.ir/article-1-396-en.html
http://www.tcpdf.org

