[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-23 ]

[ DOR: 20.1001.1.2008403.1397.10.40.1.7 ]

O WWAY Gl ooz oyleds quos Jlos = jlgal amlg oMl 83T olils - el)5 alS (6595058 cimghy (sole anlilad

85 ol (2)) 9 (Suieler ided po Clao (B p Sobiwcdli sl g (SiS i5 5
(Cyamopsis tetragonoloba L.)

Y =Y .. o e e Y . A
T G 3 OBy Al Zolie ¢ pezr 5yl 8
u‘).)‘ (oleyS (slo,S ol aupd oKl w5 05,8 al )l sl IS ggomiils (A

ol ele,S eolesS sl aus olEils «bls ol 5 sl 05,5 Jlobal (F 5 ¥

etohodinejad@gmail.com :J giuwo oddaws o3

il g0 i gl IS 4005 1 314,85 Al !
WAV 2y )b WAV/AF/AY 1edl po gu b

LRV

Al Cowl s 3blo jo ClS il U (Sis 4 Joouio ailowsli 065 G (Cyamopsis tetragonoloba L.) ,1e5
oS il5 5,Shas 5 Sy 5l b 539058 50 lhes 1 Serkpmalls sl Zokans 3 (6 5lesT iikn (o390 T ooyl Butd b il
bl Jole s ol 51,55l b (olad JolS Sgls b auly 1 oo 5 S5 g0k Giale3T (il 2855 e lsS
ke 99 5 S /0 o) Clle Hlr Jold Skl sl (5853 Jole 5 (039, 1Y 9 4 (i) gehans duw Jolid (gLl 50
LS e s )T & y90 AL (PO 5 (AOUS +( 5 1 it Al o s 3 Scrbomnllis sl 3 Jplma 091 (Y3
ol 31 ooliiw! el (g4l e Bl griiwgid LAINSG) g digr jo Sy olawi g gl (s byl jo 4 ol
g el gl 38 o Soduadlos dwl Y g0 Juo 90 Clalé g digy j0 Sy olawd w38l Eely Y g0 oo S Sobwad b
= o 30 Sl sl Cdale (0 &ild pls uud g (wilo a5 Ll Sluwd o o o o 195 olS jo IS Jdg S 9 b @ Judg Wl
S Sl bt ol AL 43 bgy o 4l ;5o 9 K3 5algnr 0 Shas (350 (5 Gl -ohol Canwnd s 9y e (3Ll 390 3 ;Y30
o 3L 130 3 3 g0 o 90 Sl Lo ol e b 45 09 (LS 50 0,55lS IWFA/YD) 59, it 55kl 599 9 ;¥ g0l
Al Cdalé jo dild 0, lae (i op G 10 LAS gl Ladallad (g lo e wgldi (LS j0 o Sl \YYVIVY) g,

i Jole 395 i 55kl 598 9 Ve dre o Selwalle

LB b g il o Slee 5 S5l o ,Sloe (6 5wsid slaailass, ( gudS groily


https://dor.isc.ac/dor/20.1001.1.2008403.1397.10.40.1.7
http://cpj.ahvaz.iau.ir/article-1-1138-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-23 ]

[ DOR: 20.1001.1.2008403.1397.10.40.1.7 ]

14 (Cyamopsis tetragonoloba L.) 155 oL el,5 5 (So5a)s mdsd o Slio (S p Sl apunl 5 (St 25 i1

doddo

@55 09 Jestie 4 axg b el anbls oolgils 5l Al o alS (Cyamopsis tetragonoloba L.) I8

Sl oS glacis )0 osill Jeudly b 23S0l Jpame o lsie 4 olS ool 5l Gl o0 (S5 5 6y5d Ll
Al Sw,b g ((eoy) (b o b GlbSE) S bl b oS> o 155 (Grover et al., 2016) o5 solazwl
900 s iS5l cols glgil a5 aien olee 5 glyls o] lo aiu, dled oo 0y (093 @ e Lo B0 B Yo
5 g 2oy Ar plisgain 585 WS oo o obS e BB USS a1 05T 03558 Lo 25 cnl il 055
Yadav and) ail o o5 adgs pgo 00, ;0 oGSl a8 cliwgais 5l aw a5 adbe Lls 1) IS cuss
ol (LS 50 Jgame algi 5 0,Sles 00isS Sgaze Jolse oy Sete 5l (S0 Sas i .(Shalendra, 2014
i)y, 2LS sl 10 og>ge ol Lad> g §,m0 Bal 5l iwlS Gl olS e 25 L .(Loreto et al., 2008)
Fwgid (Sla3g, pé g Mg, SlaCudgaze cge ladisy, ud ates (Byb 5l .(LiM et al., 2015) san . |,
dss o (Parentetal, 2014) 55 o yriwgsd Sub alS 4 (Sanda et al., 2011; Noctor et al., 2014)
ey VA7 (GLen 5 (Slaje)) wb Srimgtd slaopSS) Oliee 2ol Sl (Sas 25 b 08 slogd )
cel Sas as (Obidiegwu et al., 2015) cé,5 18 Lég IS Glgime 1 cos St (it bl b )0 jiwgsd
ol |y Sz oole Lrals 5l galaie az 0 baplasl 5l san 4z )5 068 o0 olF o plail plos o iz ool rals
cov 1) HalS olewdgn 5 Sojodp s sl Sy bl ol (Asrar and Elhindi., 2011) was o
Hashempour et al., ) s3i oo g lowm plp 0 oyl Joo (iol38l cans 5 00905 pubald tan) e sl s
oy & shanme AT & Gl 3 (2LS laplug ) mee (JoNpe JLKew Su plye 4 Silendle wnl L2014
3 S5 ol e 955 (g0 58 Ll 5o oS3, (s5ime al3Hl e 5 il 38 GlalS o (s g
2,5 (Ghai., 2002) 5,138 o 51 Fiiwgis p 50 slam sl g el IS lSle 5 ooy, slasyg, Jalse 3ok
A s mgtd bl izl 5 (S Gl 4 g5 ke (Rl o i Seledle 0l b SIS B e o
OLas o5 o S (15 g sald jles )3 08955 liome 5 S (59 RIB) o Sl el Lo (e
Sy Geizs Opl Gl 5l Gaa (WYAY (), 5 (g,]) 09 0l s5e 6l Sehwcl anl oUlgs sasms
3055 oS Jaoni 5 Sa3elased slosTieg Spete 52 ST T oy b S Olsie 4 Selrlls e

Oy Sz s b el s


https://dor.isc.ac/dor/20.1001.1.2008403.1397.10.40.1.7
http://cpj.ahvaz.iau.ir/article-1-1138-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-23 ]

[ DOR: 20.1001.1.2008403.1397.10.40.1.7 ]

\d WWAY Gl ooz oyleds quos Jlos = jlgal amlg oMl 83T olils - el)5 alS (6595058 cimghy (sole anlilad

L (09, 9 dlgo

(g ooy ¢ oilzasll slasi wigy )0 S olaad gy g (g5, Selemdlo apl J1 ) jslaieas
2T bl o iolesl ((Sas s lls o )l olS Al o Slee g Suj9dgn 0 Slae s pls
9 42,0 BV 5 4B VWA 5 aids OF Lolesl plnil oo (ldliaz Job s plonil lo)S sl jo @S axld b oo
Dby bl p S axls bl o e Feolyo s Sl el 5 az 0 YV 5 4l Vg aido YA ol Gldlax S
Wl allY Jgas o qua)] 3,90 S sl Shy cwl Sbls des Sz slsn g ol sl o‘)").f.ai

S ol 9 (S50 Oluoguas ) Jou

S S el _ Siwd o] ) .
) o aaewl (S 0395 . . o) Y o ]
P 1 0§ () RSk RSk .
(owoy0) (owoy0) (woy0) _ _ (woy0) (o )0) [EW3)] S
(& (pSos (pSsks
VA VIA Ao F oA v YA v vs N 6”%

s Jolis (ol ole s ol 1,85 ez b (olad olS7 slo Ssb ik auly poad 0,5 05 S50 4 (talsjl]
29 (Ygaeo 90 9 S 0 jao) Seecdlos apl clale Jloz Jul (o8 Jole 5 Gy VY 5 & (i) 55kl 490
S oL S s 5l aS wab e wetlpl g olslw adkie o9 (Cyamopsis tetragonoloba L.) 55 oLS 3
VY Jels @;"%LQ)‘T oy ,o 09 ole LT VO T casls Foob g 0100 VO Hle8 ol cuils Fu b .o 8 A el
Bos 5 yaile Vo s 69, plals salols 5y il B0 bachs) (o gakold o e aw Job 4 CllS
» weinlesl sl S s LT (Hema Yadav and Shalendra, 2014) o 48,5 L, jie (Sle o ,d cils
039 i yo VY 5 & (b ol i 59, VY 5 4 b s lal (slayso sl oLl labs slasi 45 00y (5 Lol 550 bl
mddle (g Slles 285 D jgo (BN 5 (205 (S p g Ao ye an )3 Schlo sl (SBL Jslone o
g Ve Sl (twgid slooySS,; (xS ojlwl sl bl po) plie jo g (Stws Sjge 4 e jsba 5o sla
oS o 5l S )8 Y Jade .asad Gl 2o 5 Al o haulgl jo Bolai job 4 bails B> 5l &) o )
Oialesl gl 4 (Blo BelS 51 jae 5l am caal s 4 ojlas ol oadle g3 wopo Ar gl i (e ez b
Jitie o3y slosho 4 Vb Blis Joloo 0 plovl aids )3 500 To v b aido iy e 4 Gy sl .0 Jiiie
FEEIN FEVIY lagse Jsb o PLUS- v.. Joe (od> egisdy pSiwl oiws l oolanul b ol wix g WS
b oslitl i sleabyly 5l aSslylS 5 JS D @ Jds S Gliee 0)s] Cws 4 (sl g owilss legil TV

(Lichtenthaler et al., 1987)


https://dor.isc.ac/dor/20.1001.1.2008403.1397.10.40.1.7
http://cpj.ahvaz.iau.ir/article-1-1138-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-23 ]

[ DOR: 20.1001.1.2008403.1397.10.40.1.7 ]

A (Cyamopsis tetragonoloba L.) 155 oL el,5 5 (So5a)s mdsd o Slio (S p Sl apunl 5 (St 25 i1

Chl. a = (12.25 A663.2 — 2.79 A646.8) [\ ala,
Chl.b=(21.21 A646.8 — 5.1 A663.2) Y b,
Chl. T=Chl.a+Chl. b X alal,
Car = ((1000 A470 — 1.8 Chl. a — 85.02 Chl. b) / 198) ¥ ala,

Olyee ChLt b L3g, 1S 50 ChlLba L35S ol50 Chla (558 slazse Jsb ,0 iz jlaie A Lalg, cpl o
3 e o) (stalojl azly s2 0 laails Bl 5l (ol 0 Slas bl e 0355 Jlaie AN 5 U5 Ldg 15
CS i V) e S5l olKius aliwg 4y B b (6,050l 28,5 alnil (sl slacius, o s e S slel gl
Solel o g 4355 000,58 s (VAY+) Van Soest s Georing g, 51 o ligz dul b gt ol 5 5155
s plowl as s gy Jloisl s ;3 LSD (yge)T b b yuSiloe (samalio s SAS (s Lel 1531 o5 5l ssliiul b Lnosls

&g glasyl

Aoy Sy Jleiml w0 Gy el )] plie 5 Sl sl cilise glacile 5 o lol iz glayes Sl
(Y Jgaz) o )‘0‘5;.:.0

oS S 9 o5 G gy Sbucdlu sl g 5 )lal Juolsd 1 il ylg 4325 1Y Jgu

Slas o (Sl
RWH Slasy | G "
3 ,Shos 5 ,Slos 5 3 5 S g olowy PESY) "
PNE NUERTH TS JES g ls g ls el » e, s &
Al &39.‘514 5 b a Aigy 40 dg &5"‘}‘ U‘M
ails e
VYA \aizhts A XRVER feeeed B B R SNEILERR | /N NS VY Y Sl
OFF/AY™  YEYIATT AVAYOVAATT el N AR R AT AT ARV YrYaAT Y okl 590
-168 ARRYIN) TYAY/EY SERRER \SERYCRRRY SRR LRRRS SRR PR /N TYIVA YISV 5 Lol gl
VWYAS™ YPAYOIS™  YYRAAYOY™  ofeee Y™ 8 ARy oo™ VAT A 00™ VR pYT Y T
Sobnad b
% P e ns ns ns ns P ns Xé)Lf.T
A% TYav/sa AYOVE/YTE ofeeeey oo feeey ofeeey of-q% TY/FQ Y/£ans §
Sabad b
sl
-/ay \aNIAYS AVVEYIVE SRR VRS  JRYCRER | SRRV 4 ofeY OV/OA /Y Yv .
=P

WOl oo YD g 5 Aoy iy g do 0 S sl s jo (gls dre ol 4y NS g


https://dor.isc.ac/dor/20.1001.1.2008403.1397.10.40.1.7
http://cpj.ahvaz.iau.ir/article-1-1138-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-23 ]

[ DOR: 20.1001.1.2008403.1397.10.40.1.7 ]

a WWAY Gl ooz oyleds quos Jlos = jlgal amlg oMl 83T olils - el)5 alS (6595058 cimghy (sole anlilad

3 0g elis ) aS 50k s axulS wig el ) oliae 5l g)lal Hg0 Gl L aS ol plas . Silee dulie gl
(¥ Jgaz) il alS 5o, it 55l 590 4 Caad 000 YVIPY g VEIYY s @ 55, VY 5 59, 45 (o)l 590
g glai )l gao 0 VO 5 A A Jiulidl el o i 4 Seewedle sl Yoo Joo 50 5 SO slacdale 51 ool
5 Sl alles sl Vg o I8 e 4 > 0 w05 Sabianalls sl Vso dse yio SlE 4y e
(P Jgazr) ctlas Selocdlo sl Vo e Sho Clale a4y Corns (515 (Sne

95 obS (55LT (gl ylow 53 oudh (35 oIl Wi (puSilie A lio Y Jgaor

Mg, 5 bl b g s a by b5 B N . .
- B - . - - - Sy olaad g el solal 590
039S eSS S eSS T e o) PSP o) | o i
" e PR e Y90 (e s3lw) (39)

(o3t (e36 039 (036 ig o5 (e36 039
I Ve 1BV -IfY YOv/EY SEY i
fees <[y <IFA <I$Y WY/FY OYIAR &
I -IA$ <I¥Y <I¥A WA FEIAN W
ey e IR ey oI VY LSD

Al ee do s iy Jleisl mhaw o LSD (y5051 olsl Sl gre OS] W36 S i By > sl slo 1 ks ysiw o 40

H1g5 ol ous (535 oIl Wlio vl Selmcdlis 1 (125 ko s Uilo :F Jgur

. . . _ Tobe
b a Sy Ol aig gl
. 5 J:aﬁs;b" . Jrj’s:” ) . Jiﬁs;l-‘ ) ,-' 9 EW, Sl
(036 039 e 335 ko) (03U 039 05 5 ps5 (o) (036 039 £5 39 £ 55 ko) aigr o (%o gtlw)
(¥ g0 le0)
-IA% <A -5 Yavizd BYIAY Yo
Y -/¥q " VO4/F) OVIOA -5
Jaf Ny N3 YAV/A) OFIOA \
LV S JEY AYA/A) Fefe Y
e ofe-q oA AR VIOF LSD

bl g 2oy i Jleil mlaw o LSD (y5051 olsl o jlo (ime Ml 036 S e gy (sl)lo sla (uSiles cyginm 5o 50
s €15 ol o i Sl ol AL Sl o8 5 e Lol oS i e 53 SRk

fawg g oy Rals Cules )0 5 088 (oo Joke ilidy e el e ©F 09008 (VYAF ()00 § (6 o) 5


https://dor.isc.ac/dor/20.1001.1.2008403.1397.10.40.1.7
http://cpj.ahvaz.iau.ir/article-1-1138-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-23 ]

[ DOR: 20.1001.1.2008403.1397.10.40.1.7 ]

\. (Cyamopsis tetragonoloba L.) 155 oL el,5 5 (So5a)s mdsd o Slio (S p Sl apunl 5 (St 25 i1

e 4y 055 oo Sgazne plil o3l ( Jokw ol ralS b cuils walys Jlis 4y 1) S 5 g 4Bl o0 pgas> 4 Jolo
o) ol Lt LaS Sz gSsojlail b glas)l (2alS g5, 51 olg o 1) ol 5 (2l o5 esmema Sl sl el
OYAY by e Yo g i

Qg )0 S g olaws

S Jleitml gl 50) Selewclo sl Gilizes slaclale g (o )Lal alisee slbaygo 4y (2oSTy o sy )5 Sy Slass
55y b )bl )90 4 S 55, VY 559, 4 )bl y30 4 bgrpe gy 50 S dlaai (¥ Jgaz) )5 18 (aoe
Al dabg 0 S ol o8l cas Swcdlos ol 0 5,5 (Y Jgaz) ails oo ,0 YFIAA g VEIYY oS cs
5 s slasd (600 ,3 B+ F 5 VNV i & (a3l s SeboeIlos sl Yo oo 90 5 o slacalé a5 som o
Sebedls Sl Yo Lo /0 ke a8 I o w8 SebodIlos sl Vgo Lo yho Clalé dy Cos aigy 4o
Sialidl s a ol 5 eghas (F Jsom) cadls gyl sime gl ayesl Sbinllos Ygo Lo sio Lo & Carn
Taizand ) o_sb oo 4590 ,0 S olaws 2alS (] amis a5 aiS o (i3, 9 00y S S (LS ge,90
slagis o - (Fariduddin et al., 2003) ST ¢gemlonST 5l 6 w5 ol b Silowdl ol (Zeiger, 2010
5 (Takeda et al.,1995) 55,5 o oL 1o 5y olaws 5 Lol &8l 10 0,5k olaws iul38l e g 4lAS 1 Lius,
(Srivastava and Dwivedi, 2000) 595 oo S 355 5 6 m 5l @le il 5w 5 6 uSel> b

Sl a5 olass

aLs olass ey SG Jletsl a5 Sibecdlo ol Galises glacdale § 65kl Gilisee slaygs (1S 0oy
Wos sho go cdale 5l 5l oslannl as ols lis Jole g0 1S o2 5 (5xSiloe duslio gl (Y Jgoo) o jlo gine ol
s 9mo,3 YAIAE 5 Y/EY AAIAA Ginlydl e casi 5 0 50, VY 5 40 i (55l sla90 50 Sl a
595 45 ikl 590 50 Vg e 90 Sehndlo apl 550005 (5)Lol 590 ()] o sals e 4 s il> a3L0
3| P I VNN | RV R R LES QU S W SOV g SN PIRVESC S G- SR S O SO
595 53 Sl al Vg Lo g0 cale ooliinl ails p Cod a4y Sedondlos sl Voo oo yho clale g 55, i
Ao Sl g e b golal 590 e 4 Cand il a3l Slasd gauo )0 YVPY L melS 4 e 59 VY (5Ll
asls oo el cely Sis s aS 0l astie ;500 (asd )0 (0 Jeo) b Sihewc b sl Yo Lo
2 sl i Lgd oS (59, Sebimdlos sl 234 Jolone (VAT (S0 5 (639 50)) ol (b, ol o (il>

Y0 o) en g (6,800) 0 Logd olS jo i 3 ool Ol oS 4y e 15 Lyl


https://dor.isc.ac/dor/20.1001.1.2008403.1397.10.40.1.7
http://cpj.ahvaz.iau.ir/article-1-1138-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-23 ]

[ DOR: 20.1001.1.2008403.1397.10.40.1.7 ]

" WWAY Gl ooz oyleds quos Jlos = jlgal amlg oMl 83T olils - el)5 alS (6595058 cimghy (sole anlilad

55 0L 50 0k (635 0311 Sl 1 ksl Sl 3 (65LetT 298 GRS 8 52 (5o gl 10 Jguir

JUVEIRWIY) ails o Slos S5yl em o Slos sl sl olaws Sobowdlo gl o
R . < < . L AST
als ol (LS8 3 p,55LS) (U2 53 0,55LS) Gy y (¥ g0 skee)
o) N2 YO0 #IY0 Yoo
o) VIAA XYY/ £V N
395%
00 BAAN 200+ #/20 \
OFIV YYYYIVO FEE. YIYO Y
\ai V-AYIYO INEINAN NI Yoo
\ai Y-/ OAAY/D INAZS .1
398
o VVFY £Y4V/¥0 #IY0 \
oy VIVE [ ¢4 #IY0 Y
Y4/ AYA/YD FOVY/VO \iia% o
Y/ Y/, FYAAIY O £IV- N
39\
fY V- OF/0. N/ N \
£0 AAIYD INART N Y
\/FY Ya/vq Ya/AY - IVY LSD Hg

G g ailass,
Sosine 155 355515 (lie 5 US Jdg IS D g IS @ g 15 4 Sl sl e 5 (Sas a5 il
d e e e 535 VY g 39y a0 & 5oy G 3okl sd SRl L ol LA eSils alie gl (Y Jsoz) 05
So ke g 5l eslinal (¥ Jgaz) ad 5o, Gied okal s)lal j90 4 ces @ Jdo IS (Gao )3 VVIFY  VITY als
e o Sbale a4y Cand B 39,lST oo 0 gy 5 VIO Gl 4 e oS 5 4 Selindle wl Yo s 99
S WWIBY 5 VOIVA s i 53,1 5 595 45 5lkl 590 50 B Jdg IS (e (F Jga2) o Sbwcdloo sl Y50
Bl Gl 8D 89,15 (e Sl el cdiale 33 b (Y Jgaz) <l (2ol g, Gid 65kl 599 e &
D s IS olpse sy VYD o #IYD ¥/e A i3l el Sulimdlls sl Vg oo 50 5 o co /) (glacali as
ClS S5 )15 i 51 bl 590 Gl L (F Jgaz) cetS Sl sl Vg oo o Cale 4y Co
399 4 S S5 Judg I 60,0 VEIAD g MY (2alS 0 poxie o i 59, VY g 59, 45 )kl 590 45 (5 bt i
—oclale ey Jls an |y US Lde lS e (il Sl sl 5,018 eizran (T Jgaz) 0B 55, id s,k
S5 J=8905 (e ooy VYID 9 PIVD (VI A il el o iy Sibonndlos sl Vg0 Lo 50 9 G 00 slo

i Gl bosls Lis o Sile dslie s (F Jsoz) o Sekedls dl Vgo s yio clald 4y Con


https://dor.isc.ac/dor/20.1001.1.2008403.1397.10.40.1.7
http://cpj.ahvaz.iau.ir/article-1-1138-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-23 ]

[ DOR: 20.1001.1.2008403.1397.10.40.1.7 ]

\Y (Cyamopsis tetragonoloba L.) 155 oL el,5 5 (So5a)s mdsd o Slio (S p Sl apunl 5 (St 25 i1

e o0 Sl b5, VY 5kl o0 4 bogiye T (e (2 S 45 L (2l 1SS olS 50 5 e S e
S g as asels plas e gl () (e ;0 (VYAY) LSes g slpalsdel (F Jgaz) 992 05 5205
58 Loyl oS (59, (Hindow ;0 (VYAY) (len 5 (SsaY 0l (Ao oS it pB)] Jd9 IS (slgiome (hals cacly
byl s o Sl b aul Lok Jalore .cciils ol pad 4y 1) 5y 89 1S lgiome als Sz 15 oS wsls olis
El-) 0550 oS 4y 03,1y (slo ol (20l5 5 5isgnd Sl assin) 5 (edg IS (slyiomo Lab csly (St s
dbsle K15 5 5 o35 el (oo Syt Jes lS Sl Gl 4 e Skl aul 5,,)15 (Tayeb., 2005
S asols Lt 1505 (3, 55y heios L (VYAY) ,an 5 55l oyoe -V FAT L S0n 5 cgUlicass) s, )3
295 a5 5l g ol Gralidl ) (s imgnd laailassy Glies bl sladlSiol, audsi 5l 6T slr b Skl 0]
90,5 g Gl jiwgid 5 Ju8g)lS (slgizme (ylrme (b ol o Skl il clale (2ol 8IL 05 (6 S ol
55 Loy ol o 55 Jeds,lS 5l S et S O AY e 5 (5350) 85 8 Shas Gial3il oo
= ATP i pae 5 8 il Collad Grals ceely dI pingzs collad 2als bl oo Jlad (5T slo
a—wl (Lawlor and Cornic, 2002) ol o (a3l lacendlg IS 5o o1 ST (lo a5g5 JuSis asms ,0 090
Fr 5> Jeb lS cliblons Sl (il 5o (i 5 (oo 3T G5 (e (T s e ol b Sl
oS Ty YIS Jio HyOs 00isS o5 gulie (slaes 351 cudled .(Miura and Tada., 2014) 048 oo guiloaST o]
(Saruhan et al., 2012) ol oo (il Selodls donl bavsgs Sid (25,0 J0gansd ] g sl 5
Ao 5o Wyl sy 4 Ol g aiS o Jate KouSh a1, HaOs 5 Op 3liS'gs; (5b9lS 5 5laaSTyy &by sSul
(Foyer and Fletcher, 2001) wgs oo ol 51 Jolo Lad> (> g0

Al ol jd oy

w2y g sy S Jleinl mhaw 0 Silewdlo apl (s Lol calisee sloy9e ST Gl )l 525 Joazr bt pelul 5
9 ools dlie @l (¥ Jgu) o lo g s g5 b 000 (59, 203 iy Jletol whaw 5o Jule g0 (S
Cel a5 4 59, VY 550, 4 gy G5 )kl 5o 50 Selindlos sl Vga oo g0 clale aS ol (las 23S p
Sleslawl ocs o lal j90 ol jo aals Las 4 Cas ails a3 18 0o )0 (oo, YYAY g VANA A VYV il
A Cos adls pls 08 0oy (g, VAP uli8l o 5g, & Solal 590 50 Sl ol Yoo duo g0 clale
-l 99 SelcIlo ol 0,15 rizmen g 0l Skl el Yoo Lo jio clalé g 55, id 65kal He0 jles

595 Ot 6olal 590 Hlews s ails a3 b duoyd e, VVIVE LS el a4 o 9, VY (g kol He0 0 Ve


https://dor.isc.ac/dor/20.1001.1.2008403.1397.10.40.1.7
http://cpj.ahvaz.iau.ir/article-1-1138-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-23 ]

[ DOR: 20.1001.1.2008403.1397.10.40.1.7 ]

VY WWAY Gl ooz oyleds quos Jlos = jlgal amlg oMl 83T olils - el)5 alS (6595058 cimghy (sole anlilad

Rl8l L aS wiols (Lis 065 j9m (59) (SAnion )3 LlKes g gola (B Jgux) cuiS Vse s 99 Sihenndlos pl
Y0 ()5 g (sole) b arwlS pls b ol 5l o] (s Sa

S5 g o Slos

3 Sl sl 5 s Ll Sen 5 Sibiacdlos apsl o5 Lol calisee (sloye0 4y (2iSTy 18 S5 58l5m o Shoe
39) U GJLS'?T 299, &S olo lid ESen p (eSile dslie S (Y Jgaz) 090 o gire oy SO iz mlas
Sy Sles (530,08 Y/A0 ¢ FIVY /YN Lioli 8l cow ey SClwodlo anl Voo Ls 90 9 G /0 slacdale
Noeke 995 o 10 slacdalé 5 55, 45 6 Lol J50 10 Geizmen wd s kal He0 Gles wald Lo 4 S Su35len
Sl Sl Vg Lo 53 9 5y oo /0 glacdale o OIVA g AIBY FNY il s o5 4y Selonndls
i S 4 il se wogllae Ll bl coni GlalS (o gady Slas eole il (0 Jgo2) kel 590 50
ool wl.ociS S elen 0, Sae (30,0 1O/ g YVAAY &/V e (]38l comw o jay 59, 9 S gdaw 5t
YI0e g VoY s any (halS o pomie Lois 59, a0 )bl 590 50 Vg0 e 90 5 S0 Selewdls ol slacbale
et 0 Vge Lo yao Silwdlo ol cdale g 5q, il 6)L.~.’T 590 Lot 4 Comd Soedgm 0 Slos (gauo,0
G VPIYY g VWYWIOT L ialS caw i 5au VY G)L:P.T 599 50 WYge dao 90 9 S Sl Il aul 0 )18
(O Jooz) 9o 8 Sebcdls sl Yoo s jio cdale g 59, 2ed 65lal 599 Lo 4 Cnd Sojglom 9 Shoe
559 S gl St G0eS Js a4 Wl o ollae ()T Iy cod lalS s udy S esle 8!
Gl el (3L,0 58 5| St 4z o ool Cgr walT (S5els b e Sl b a5 wil T Sl gl
SalS el Sias i aS wels ol olaie Koo oo o .(Lak et al., 2004) wisl oo S oole ags
Sebmadbo sl (2l Joloo alie (Adod )3 (VVAD (ol Ben 5 65105) wd (bl i Lag) Sojglgm o Shos
OYAY oz g 509,0)) s o] 2l sl plail Stz (59 5l (e Gl el gl olS (55,

ailo & Slos

Al Gtz glaclale (g Lol calizee sloygo 4 STy 50 ails o Shoe a5 ols Lts Slao il )ls 4525 Jguz
Selcdlos (Y Jg02) 09yl miae a0 )0 SO ool s jo0 Sl ol 4 d)lfrfj S g g Sl
el o Shoe 1 5 a5 (5 )sbar 0,5 ails o Sloe (il 4 jamie (a3 5 ) (AU (B)lse s L o]
A G i3l 0o )0 BIVE g VIFY L ol Selowcdlos Vgo o 90 9 SO slaclale 4y bgsye 59, i 55l 590


https://dor.isc.ac/dor/20.1001.1.2008403.1397.10.40.1.7
http://cpj.ahvaz.iau.ir/article-1-1138-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-23 ]

[ DOR: 20.1001.1.2008403.1397.10.40.1.7 ]

\f (Cyamopsis tetragonoloba L.) 155 oL el,5 5 (So5a)s mdsd o Slio (S p Sl apunl 5 (St 25 i1

Sl Sl Sl Yo Lo 50 9 o /0 slacdale 1o 55, 4 g Lol jg0 10 ails o Slae ljue a5 Jb> 10 g
Seledlos 0525 ol Ly s0ils (gm0 FIVE 5 OIAA XTFY 53l (o s dlds dy Cond Lol cCcls (gl sine
Nyaideo o Jlaelzatls g 50 1) ails 0 Slae e (5 s)lel sloyge plas jo Ve oo So cdale b o
CBle 5 59, Gikd )kl 590 Jled 4 S o0 MAY alS 4y omie e 59, VY (s)lal 590 50 sl Sl
Gl 4 e 59, W kel 59 50 el Skl 9 )08 pas o8 o 0 00 5 sl Sl Vg leo o
HIL (Kas 150 Jg92) 235 6kl 590 ol o sl Sl Vo e S5 Lo @ s (5300 V#/17)
53OV (LBgs g Slgejg,) 9l 05 oS ails o Slee ualS cel ails jlia 39 5 aigr o BME dlows 4o
Sl Gl ol Sl sl 5 8 Shae o 55, olass 355 oS (55, Selomalles a5 sbno b S o
e Aol 00 iS asi w3 5 00 591 Olgs s et Cealled 3 L5 wls ol ialS OYAD o Sas ¢ #las)
55590 Dlg s oS anly DS 5)S Slgy o Jsmlgind codlad  Sas a5 Lyl,s o (Farooq et al., 2009) asb
Rl pgd a0 a8 e gy (18 S O ey Geizmen 5 Sland e £ 9) 5955558 GlaS g wland
2 Glaciend a5 00,95 olge Jnl zalS o (20 J5 al> e o Sis s (Farooq et al., 2009) oS o lo
Yadav et al., ) ceus S5 o1 Collas 0y (gly oy (o ails 45 a5 (5loo g5 Slge )l 5me Azl )0 35 co 0l Jl>
oelS s as wols lis Sias ns Ll 0 padS (g9, heizs ;0 (\WWAY) (K 5 (gawx] 00 (5l (2004
ot b pé e 4y alls 0, b a5 Il o il e st 3,5l olee LialS 51 56 Wls 0y Sy
Sl bis (g5tingib gloo S 5l cubiblons b Sl dl L0l (g0 D yhndy oy 55515 wDlind (50 o jgi]
Khodary ) sg oo (g msid slge 0 i g jiimssd (alidl ceely imsgid o oo a3l 500 5 55l cudled
olals 5 o,Slae g s 0l e ge 3P A aie 00,9 Slge g JDI L Sl ol (et al., 2000
ATAY 5,9laS 5 6ol (y00) 058 (oo
SalsSs, Gy jlo gime GRalS s 59, VY g b s)lal ye0 a5 ol las ol agh bl (JS jsba
5500 g0 Shee L2alS el 5 Lol sloygo iol58l o ailo o ,Shae 3 So5edgm o Slos @ils a5 10 duo )0 (g jiwyd
oS Gyeba wly gl |, Sas sl ool Ooles Solewc Il sl 0 )8 e 150,57 168 oLS o Claws
9 BIAA Gl o o @ 555 VY 5 55 6 sokel sloygd po Ve he So cbale b Sihcdles sl 518

5ol g0 Sl dag g i bl jo Sl ol jloolatul ol las zols .ol ails o ,Slee (gao,0 VA/AY


https://dor.isc.ac/dor/20.1001.1.2008403.1397.10.40.1.7
http://cpj.ahvaz.iau.ir/article-1-1138-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-23 ]

[ DOR: 20.1001.1.2008403.1397.10.40.1.7 ]

Vo WWAY Gl ooz oyleds quos Jlos = jlgal amlg oMl 83T olils - el)5 alS (6595058 cimghy (sole anlilad

o bgre als 3 Shes (i Giagh ool )3 Bk F5e O 39S 5 51 (AU sge J1 el 5 o Shes T38|
D92 395 Uieb 65kel 590 9 Vse (hae SO Sl sl il

&b

PBl Saislom 0 Shos 5 (Sojslgnied Slio (S 55y (Kb i ST AVAY T (48 098 . 0I5 abidgl
AFANDTOY) B lsal aly oDl ol5T olEzils . el LS (s55)s b cidyy (sole dalilad Lo calises

slagtyy 5 polie J1AVALE (o (2 (sole o pado il .S WIFE S e (SIS (Sohl
FAVY (V) A bls 2ol 5 caely alos g 0,55 0, 5es glizl 5 0 Sae 5 Solewcdlo il 5515 alizee

o S5 bS5 sl Sl Lwgs sad sl Sl ess IFAY.O ool S B il .z o gyl
YFTV0 Y (Ol (ool Gy alme) (BLT Sl ingly alome (5,95 25

R sy il Jolpe 0 (Sas i 36 YA e oyl o oollid g o SlamiS L cgeten] 00 (5 ol
FAAE(Y) Y ol Gles Gl gigh @ ,id aldS Ll )0 050 o) glpeasLi

38k lizl 5 o Shee p Sebeadlo il 5 (Sas 25 S AVART (00)8 ) owles & o6t
B Y-BVFVY a5 Lug) slacussss

038 2 Sekeeddlo el (S o)l 1 6 AYARB L (FL pelie S madl o)Ll LG s,
=) pske ) arme S ol 08 B Cod (bl miiz Lol o Slee izl g 0 Shes wnails a3 lo (Sis
BY-OA )

izl 5 3 Shee «(Sojslorsdghyon Slio p senl Sl b Jslne 51 AVAF Lo (yLgd T ( Slss)
axly ool o5l olSails . ely5 LS (s3slsied hmshy ool aslilad (Sus 15 Lulpd o o8 Lugl o Slae
AYA-FY ((FF) 4 jlgal

o Glel @lise oo 5 Sehadlo sl (2l slre blite SI1AVAY.E 03 e (9990,

AA-YY ()Y -QL“’L.: LgﬁJy,\ssfl Lgaﬁ)lf Oladss 4 i .qu) 6}.0«:‘ srosss @.Ja...: 9 ‘50,5 “5@5 6Lﬁff)’9

Seidsnied 5 @b Slao p Sekedlo sl 5 (St 15,50 YAV .S by ey, 7 isug 8

VYF-YAY b (55,0l ol)) as aloes byl oLS


https://dor.isc.ac/dor/20.1001.1.2008403.1397.10.40.1.7
http://cpj.ahvaz.iau.ir/article-1-1138-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-23 ]

[ DOR: 20.1001.1.2008403.1397.10.40.1.7 ]

\ (Cyamopsis tetragonoloba L.) 155 oL el,5 5 (So5a)s mdsd o Slio (S p Sl apunl 5 (St 25 i1

sl sl slns 5 TS Ll o o550 slebsle 3 Slac VA & (il 0 (ol 1 (g01)S
AAVSVFAY) BT ol adss g (65,5l Lials 4yt (g, ol gms 5 Salodlos

5 Soislasedgdyne Slao  (Sid 4 5l oy n IVAY g (JaoS e (GU Ssly Sl e T9aY
NTNVE) B el Sl slaiagi & i 5o )5 Lugl sloamallS Lb IS il 55l

Slooasls | S 5, Sebdlonead 2k sbre S IYAY.g (lamiS Ly 015 olisy o «(si92Y
TEXF V) 0. aLS (Shsls 520551 alome . S (A5 o 3955 pslie 5 (ol pl)) oloiinns 5 (Soiglon 5

5 Skas slizl 0 Shas s sl Skl 51 AYAD .G e ylodsr 0 e 99y Eloo 1B oMo .0 .0 « oo
FANY ol olT oKl Ayl pole aloms 3956 oS vy i lislos

APV (D) Vel ol st as i I51S o8, g

XY-0V:(1Y) 0 . LS (53805 5u355T aloea .ol ST el o5, LIad yolic Gim 5 (g piiwgid

Asrar, A. W. A., & Elhindi, K. M. 2011. Alleviation of drought stress of marigold (Tagetes
erecta) plants by using arbuscular mycorrhizal fungi. Saudi journal of biological sciences. 18:93-
98.

EL-Tayeb, M. A. 2005. Response of barley grains to the interactive effect of salinity and
salicylic acid. Plant Growth Regul. 45:215-224.

Farooq, M., Basra S. M. A. Wahid, A. Ahmad, N. Saleem, B. A. 2009. Improving the
drought tolerance in rice (Oryza sativa L.) by exogenous application of salicylic acid Journal of

Agronomy and Crop Science. 195:237-246

Farooq, M., Wahid, A. Kobayashi, N. Fujita, D. Basra, S. M. A. 2009. Plant drought stress:

effects, mechanisms and management in Sustainable agriculture. 29:153-188

Fariduddin, Q., Hayat, S. and Ahmad, A. 2003. Salicylic acid influences net photosynthetic
rate, carboxylation efficiency, nitrate reductase activity, and seed yield in Brassica juncea.
Photosynthetica, 41: 281-284.

Foyer, C. H., Fletcher, J. M. 2001. Plant antioxidants: colour me healthy. Biologist (London,
England). 48: 115-120.


https://dor.isc.ac/dor/20.1001.1.2008403.1397.10.40.1.7
http://cpj.ahvaz.iau.ir/article-1-1138-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-23 ]

[ DOR: 20.1001.1.2008403.1397.10.40.1.7 ]

VY WWAY Gl ooz oyleds quos Jlos = jlgal amlg oMl 83T olils - el)5 alS (6595058 cimghy (sole anlilad

Georing, H. K., and Van Soest, P. J. 1970. Forage Fiber Analyses; apparatus, reagents,
procedures, and some application. USDA, Agric. Handb. 379. US. Gov. Print Office, Washington,
DC.

Ghai, N., Setia, R. C. Setia, N. 2002. Effect of paclobutrazol and salicylic acid on chlorophyll
content, hill activity and yield components in Brescia napus L. (cv. GSL-1) Phytomorphol, 52: 83-
87.

Hashempour, A., Ghasemzhad, M. Fotouhi, G. and Sohani, M. M. 2014. The physiological
and biochemical response to freezing stress olive plants treated with salicylic acid. Russian Journal
of Plant Physiology,.61: 443-450.

Hema, Y. and Shalendra. A. 2014. An Analysis of Performance of Guar Crop in India., Guar
Cultivation Practices p:17-31 Prepared by CCS National Institute of Agricultural Marketing and
Jaipur for United States Department of Agriculture (USDA), New Delhi

Khan, M. I. R,, Igbal, N. Masood, A. Per, T. S. And Khan, N. A. 2013. Salicylic acid
alleviates adverse effects of heat stress on photosynthes is through changes in proline production

and ethylene formation. Plant signaling & behavior 8:462-479.

Khan, M. I. R., Fatma, M., Per, T. S. Anjum, N. A., & Khan, N. A. 2015. Salicylic acid-
induced abiotic stress tolerance and underlying mechanisms in plants. Frontiers in Plant Science. 6:
462.479

Kobraee, S. and Shamsi, K. 2012. Effects of drought stress on dry matter accumulation and
morphological traits in soybean. International Journal of Biosciences 10: 73-79.

Khodary, S. E. A. 2000. Effect of salicylic acid on the growth, photosynthesis and
carbohydrate metabolism in salt stressed Maizeplant. International Journal of Biology. 1: 3-13

Lake, J. C., Leishman, M. R. 2004. Invasion success of exotic plants in natural ecosystems:
the role of disturbance, plant attributes and freedom from herbivores Biological conservation. 117:
215-226.

Lawlor, D. W. and Cornic, G. 2002. Photosynthetic carbon assimilation and associated
metabolism in relation to water deficits in higher plants. Plant cell and Environment, 25: 275-294.

Lichtenthaler, H. K. 1987. Chlorophylls and carotenoids: Pigments of photosynthetic
biomembranes. Methods Enzymol. 148:350-382.

Lichtenthaler, H., and Wellburn, A. 1983. Determinations of total carotenoids and
chlorophylls b of leaf extracts in different solvents. Biochemical Society Transactions, 11: 591—
592.

Lim, C. M., Baek, W. Jung, J. Kim, J. H. and Lee, S. H. 2015. Function of ABA in stomatal
defense against biotic and drought stresses. International journal of molecular sciences. 16: 15251-
15270.


https://dor.isc.ac/dor/20.1001.1.2008403.1397.10.40.1.7
http://cpj.ahvaz.iau.ir/article-1-1138-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-23 ]

[ DOR: 20.1001.1.2008403.1397.10.40.1.7 ]

VA (Cyamopsis tetragonoloba L.) 155 oL el,5 5 (So5a)s mdsd o Slio (S p Sl apunl 5 (St 25 i1

Loreto, F. and Centritto, M. 2008. Leaf carbon assimilation in a water limited world. Plant
biosystems. 142:154-161

Miura, K., and Tada, Y. 2014. Regulation of water, salinity, and cold stress responses by
salicylic acid. Frontiersinps, 5: 4

Noctor, G., Mhamdi, A. and Foyer, C. H. 2014. The roles of reactive oxygen metabolism in
drought: not so cut and dried. Plant Physiology.10:113.

Obidiegwu, J. E., Bryan, G. J. Jones, H. G. & Prashar, A. 2015. Coping with drought: stress
and adaptive responses in potato and perspectives for improvement. Frontiers in Plant Science. 6:
542.

Parent, B., Hachez, C. Redondo, E. Simonneau, T. Chaumont, F. and Tardieu, F. 2014.
Drought and abscisic acid effects on aquaporin content translate into changes in hydraulic
conductivity and leaf growth rate: a trans-scale approach. Plant Physiol. 149:108.

Saruhan, N., Saglam, A. and Kadioglu, A. 2012. Salicylicaci dpretreatment induces drought
tolerance and delays leaf rolling by inducing antioxidant systemsinmaize genotypes. Acta
Physiologiae Plantarum. 34:97-106.

Srivastava, M. K. and Dwivedi, U. N. 2000. Delayed ripening of banana fruit by salicylic acid.
Plant Science. 158: 87-96.

Sanda, S., Yoshida, K. Kuwano, M. Kawamura, T. Nakajima,Y. Akashi, K. and Yokota,
Y. 2011. Responses of the photosynthetic electron transport system to excess light energy caused
by water deficit in wild watermelon. Physiologia Plantarum:142: 247-264.

Takeda, T., Yokota, A. and Shigeoka, S. 1995. Resistance of photosynthesis to hydrogen
peroxide in algae. Plant Cell Physiology. 36: 1089-1095.

Yadav, R. S., Hash, C. T. Bidinger, F. R. Devos, K. M. Howarth. C. J. 2004. Genomic
regions associated with grain yield and aspects of postflowering drought tolerance in pearl millet

across environments and tester background, Euphytica 136: 265-277.


https://dor.isc.ac/dor/20.1001.1.2008403.1397.10.40.1.7
http://cpj.ahvaz.iau.ir/article-1-1138-fa.html
http://www.tcpdf.org

