[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 |

[ DOR: 20.1001.1.2008403.1398.11.41.7.2 ]

Y4 VYR SVEY Slrio AFAA Ll FY oles ) Jlo olsal ol adlol 8l3T olRils o asl; LS (635lse 08 (ool 4 523

ol piiz Lugl adigp 9 o8 Oluogas 1,950 0 z,8 51

ik ¢ lul slae,90 cxi (Vigna unguiculata L.)

=Y 2 )
ST ol 5 (599 ke ez

Oyl leal ol ol3T ol8iils «jlgnl uxly cel g 09,5 o) b )ls aitgal Lisls ()
Oyl leal ool ol3T olKiils ¢3lgal axly wely; 09,5 (Y

Sh_lak@yah00.com :J ghuo odouws ¢

WAYNYIYY 1 by oG WAV AND bl ys fu b

PR

20 G ol o)kl Cilisee gl y90 50 (Ll Lagd (uiigp 9 (o5 Gluogas p 159l gyl Sl (owyp jelie 4

1l 1555 slar b sdolad JolS slocSl b o 55 o 3,5 ST g0 &1 ptcdee S ol i 59 RS el Jlu
A 3 s i | s piahen 1Y+ 3 140 A (aLE) BB s slaz 5 5l 590 Joli inlosT (slosla
Tl vy (o258 SLW )T 50 13555 ke 532,18 9 (LD 315550 ke 0 )l pue Jolds gedauw 95 50 135850 ko 75l8 g ol sl S
2ol Jlie 51 g (uiign o,5as g 4ils 32 059 «IME 3 4ild Slasi  131595uke 7B 9 (5 ylel 90 (ol 1 a5 olo (L
9 (Zyoyo 3o o5 YYV/Y (10lo L) Clld 5l i piochro A Hlod 5o &ils o Slos o pillioy 392 lo S dils o o
a8 318 L gl .l plasst cudd j iy oo VW jlowd & (@ep0 o 33 p 5 ALY pufilio L) il o, 5hes oy yioS
OWSod Bl 381 Bl Lo Ay Cmnd a0 )0 1Y 9 A/VP b 4 (elig g 0 o g ild 0y Sllos 135650 Lo 58 0,57 L
4 b Cwwd Hokiio 4 13 .Cdld (ABLS jlowd 4y S w00 YO i 331) ails 0 )Shos 1 (5,10 Sxo T 1315950ko 9 (5Hll Jolgd
bl 50 1325950k 0 )l g Culdd 31 i o oo A+ (5Ll alold b (Ll Lagl olS odlS (S 9 (08 8 ,5os 35 Ta>

555 g0 iy Wigshso A lgo (SES ST b LS 45

Al Sl 559 5l 0 Shae (aign 3,5kes 1 glS” (S0


https://dor.isc.ac/dor/20.1001.1.2008403.1398.11.41.7.2
http://cpj.ahvaz.iau.ir/article-1-1164-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 |

[ DOR: 20.1001.1.2008403.1398.11.41.7.2 ]

VY- aliza L5)t:.*'.‘T 6Lmo)5é Cazmd le.:.lg S L:..}}J Oacigy 9 ‘5.0.5 Q'.,,.@ya.} > |}i)5i,\'L.¢o C)LB ]Jl

doddlo

shbei Logd (SKryptez, 2004) wig, o Lo 4 ludl 5138 poe g (poge OME 5l amy Slhgs il

GAe g 091059, VY B A T o) 0,90 a5 Cewl gy 0, L Al 5 ke Sl 51 (Vigna unguiculata L.)
5 Joip el (liwgain sloystS Lis 4o Lol (BaiSads (08,5 adlbige e Saos 5 sweS Gblie
o] o et (S 45 Akiad axlge godmte slo iid b b Ll o ol (YA Sla)) aie S5
o 5 Kt bl 5 el el w5 0, saiiSgams Jele ¢ tege olyie 4 A (ol (S5 A5
Sygo ol 5o el 5y900 LS al; J>le e slp ol (Reddy et al., 2004) coul oot asbs Sas
e e o lalS g5 o G 5T 0gy0 sled 4 el 5 (e (sl eatiSdgame Jele S T (05 ST
localad 5 Sy ol Jeuidly b 0gd o el o] A5 Cood 4 18 azgi 0550 Sl 53] la s j0 o5 o
Ao 0 Ol gdad 25 51 oLl L OYAY) o, Ken 5 oS (Beigzadeh et al., 2013) wb ialS ¢ yuwgd
G5 Jeel b g elys Slio polas o5 wiogad ey iz Lagh oS 5o Jlojs Lauly L saznidle 5 ool
Yooo g N0 VYoo Ll 5 a ol 5 aalS al> o Ol ghad 55 Jloy Ll y0 ails o Shae g 0Bl tals
B0 5 0o)3 YT iy ar ails 3 ,Shos lie uudde 5 (polS al>yo jo (25 Jlosl LI 09y LS j0 0 Sl
Slass Ol 9gaaS (15 4 Woged 5,155 (Ldseii Logl 4o (VYA e 3 Abdoul Karim .ciél  zals ss)o
Ol 5 bl g e ails o, Slee 2alS el g wad oo 53 5t con ) e o il slass g g Lo B
kb i @ Logd o8 anils Ll (Ll piz slas! 9Shes lizl g 0 Shee O gla (25 1 gy b (V790)
@ s |y (6o Ge 2alS (gan®dle 5 2l ol e j0 Ol @had b anlllas 050 Slio olod .ail oo olu Ol
(2o, Y8) Lol g (ao )0 YY) 2,8 asls ;0 O slaws (ao,0 FO) ails o Slee 1Kl caiols ylis salls les
aad s a4 el |y elS s cud 5 4 (Be,0 YO) ol asls B jo ails slaws g (o) YO) 2,8 4Ll
2 (B Sis 5 e piendes VAL 9100 Y A0) g Lol s zobaw (pw)y L (VYAY) b ,e ails Ol
v ;o &l o Slas 5 ails Jlia 59 @iy, B slow Slas ko] il mhaw I aS ol las ole oLS
Wy 0590 2l J>lhe 30 o5 4 golal Ol ogmeS Lylyd 0 0gad (B eizes ol jlo e syl Jlai]
b3 SOl b baise byl 5 o Slas g5, 4l g (shagy Al o (Sush (i Jlesl b o b ol
sy 0555 Sl 3o s B T ps 2y (sl 5 (stasy Slopll e Soll) 5 oz |y (g 0 el anils

-z8 ‘stdimsubm Sl w3 ol jo ks alidl |, ol 31 6s9 0pe o]y am yo g LualS


https://dor.isc.ac/dor/20.1001.1.2008403.1398.11.41.7.2
http://cpj.ahvaz.iau.ir/article-1-1164-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 |

[ DOR: 20.1001.1.2008403.1398.11.41.7.2 ]

i VYR SVEY Slrio AFAA Ll FY oles ) Jlo olsal ol adlol 8l3T olRils o asl; LS (635lse 08 (ool 4 523

e 1 55 By g 5o g0k ol Sl 485 5 oslitd 550 LS | sl 5o (sTiy5n slo
aes Jdas 1y (bls o Sas 1 gl Ol 5 ailes o 63,95 lag B aS wols las Sl s ol 5l J5b
oS Sleogar 5 ude Ol depiuawsS| i o Lol cj> leie 4 55,550 slaz,B .(Auge et al., 2015)
G 50 ol S Sbls SRl o 558 Glagy B b 4 ol sl Slalllae ;o ijls Cajen HlalS AS
L olS glsil g 50,9500 7,8 crm (s jo2 abail, (Kapoor et al., 2007) col oo o)Ll Gl g Jome yolie i
Ay Gl cage 5 GlalS Aty Gkl 13 dlse 5 OF i (Ll el lag B ol e 0008 4 sl
28 Sl gy L (Y4VP) o, Ken 5 Hadou (Miransari, 2010) 54 o (Sis (il 0,90 (b ;0 bjme obS
Ol el 0,550 )8 0,5 oS wisgad (3155 Csllae bl Iulid jo (Lbedar Logd olS a5 15,60k
L(YVE) o, ee s Marzban .cues Loy ails o,Sles 4l 10 9.9,5kee gl52] (0puiig p doys olS IS 0845 s
VoV0 5l b Logd ails 0,Sdee o iy a5 Wioged ()55 (Lbpdar Logd oS 5 15,680 7,8 00)5 (o)
Sy 0,5k Ve Sk b o Shae 0 eS8 9 15 55500 ol om0 b Log) S Lo 4y gy LS o ﬁ)fﬁu
55 slog B b olals 4ty ) (fumjor (nlplo .8l (olais] canlin (Shsb) Lulp8 50 1525550k 005 poe 4
ol W sl g sl i b )5l aly lié polie wio il oo, Kol oo izl 5 oonpimasd 3 o5
3 bz glal Glaygs jo (bedz Log ol uiisn 5 o5 0 Skes 15,5500 g, adlllae Ban b (sudos
ol o 1>l ppiee 3 ddlaie
g 9 Slgo
YA @l Jsb b gliwjss bl )3 sty Gl el 5o &8ly slaeype 0 WWAZ (ol)5 Jlo po Gedod ol
b bl b)o a5l e Vel by (Jled 430 VY g azjo Vo bl (50 9 (B0 480 VY 5 ax)s
g Sid oulBl gl)ls jpie S dllaie olge g Ol L5l ool Y Jgom j0 Gudos Jore  cwliin S Slasie
ol L) ogr smeides VAT Syl 5uSile 5 oS ile azyo YV allls clos liwgio 5 ooy Kiddas
ez 53 B9 JalS slacSsl gl o B 3 0nh 5,5 b Sy S Sy inlej] OVAD < uliilys
e e see ¥ 510 A als 00 mho Lz 5o oolel il glaygs ol LiglesT glaylag i 1ol 1S5
e Jlash) ol el S 5 5lsal lidlen oKl 5l onds 5155 allys, ei oboly A LIS ks cuts |
2 12,5650 05,15 5 (aall) 15,50l 0,5 pae Jold mhaws 50 30 15,60k 7,8 5 (5 p ,kz a> e 5l o x.$)lrt‘.T

-l 00 aloli b cts Ls & Ll &) e ol LSEs O, TY 5l ggemme 4o Liales] ol a8 slae S


https://dor.isc.ac/dor/20.1001.1.2008403.1398.11.41.7.2
http://cpj.ahvaz.iau.ir/article-1-1164-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 |

[ DOR: 20.1001.1.2008403.1398.11.41.7.2 ]

\YY aliza L5)t:.*'.‘T 6Lmo)5é Cazmd le.:.lg S L:..}}J Oacigy 9 ‘5.0.5 Q'.,,.@ya.} > |}i)5i,\'L.¢o C)LB ]Jl

sV ol Gl ,S G b a8 S A o e il Ve s 59, sledis G sakold a5 e my Jsb 4 s

b abF L s alold (Caalss L () e /0 8,8 ST g (CaBlSS L 4)

Sl Joo S b g (S 3d sl She 1) Jad

. S oln el Fwd
. S oS ) Al 039 ) ) SB Gos
Skl P 02 j o) P pSekw) P pSekw)
[EW3T)) S (awy0) B B (o silw)
(e (G (o5 9kss
¢ ) i N viY oY YyYe I Y.

JSe 355 a5y o b e Slidac Culgd 53 5 S SIS 8T S L i s iy 4ugs Sllac

PR S A oluln 53 jad 095 LS j0 p,56lS Y e lie 40 pgl @ate 51 (39 955 Jold de)pe yo 0l 03
Glomus iz cnl jo eolil 3,50 152,550k @) 05 (eej antd plin 1o poiigel Slind mte I alls yaud
33 S Y 350 15,950 (e g s S g Ol Slidiod st (99,500 9ISl o angs MOSSERE
laydy g 0 ools Ay yio giile g9 o3lail 4 S L B (59, (s 092 QIS 50 0 SokS Voo Jolao) o ye e
ol 55 00 ool 155,550 )8 0 owiliigy S Ly yie il dws 905 By 59y Lyt 3 A5 423l S (g,
% Sl Slilee 09 )5 52 )3 Heunl Vo slasi 5 258 i cady; S il ale (08 5] (bglie Jolds sdios
@ esledile S ol plel jd calS 5l am gylel gl ol plosl ciws Spgo 4 \YAF ole o5 00 Fub o
I s g sk dw cllS bohs )0 59250 sl alS dils o ,Slae (6T ojlail Cya ol slodl Siws (uzg g0
5 aBldS sl o cel FA Soe gl 5 45,0 YO sles o 1) laasls cddle 51 als (g5lulaz 5l s g 03,5 (5,52
ladiges o 3l (B2l j5bo ) igad Can g y5 M Sas (6T o3Il (gl )T st alls o Shae e Lules
Cs B 0 il Slaws 0,9] Cawds sl iz el b (G pSoslail L 8 90 Slao g 00,5 Ol el cubls p
Slans py a0l 3085 i 51 g 00,5 iylad |y Loy T dlaals dads 53,8 laz I s 5 08,5 laz lacde 5 51 1, vl
cusls p slaails 5lails wo yj9 s Soslil gl (VYA ()50 5 1eSTh) el Cawas BME o als slaws daddle
5eSle )5 10N CBa b Jlzms 653l b 238 3l e g oz (Bolal o s digel gy sale)] )5 58l ens
aliwg s dild 5,00 oy Tl als pkigp Qo0 sl gl ol a8, Jlal o alls v e olexe A ledigad
2ol o B n we)s oo bl s pSelal g el S g bl pds al e Jold a5 JlalxS oliws
eools b,y 4520 (Keeney and Nelson, 1982) oi acule [led 1o slp g 0,50 ool aily o Slae

23,5 soliiwl duoyo i Jli zhaw H0 Sl aejl 5l o1 Sile duslie gl g ploil SAS ()Ll l58ls 5 Langs


https://dor.isc.ac/dor/20.1001.1.2008403.1398.11.41.7.2
http://cpj.ahvaz.iau.ir/article-1-1164-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 |

[ DOR: 20.1001.1.2008403.1398.11.41.7.2 ]

Y VYR SVEY Slrio AFAA Ll FY oles ) Jlo olsal ol adlol 8l3T olRils o asl; LS (635lse 08 (ool 4 523

X0y yd BNE sy

9 092 s dre aops S Jloixl grans 50 @ pate ;0 BME Slass 1550k )8 g 55kel y90 ST Gz cnl 5o

slaxi g kol 490 il Oiles duslie (Y Jguz) 0gu Hlo s BN olaws pl5 1656Le 7,8 5 kel Jeolgs DS 5
ass 508 5 St 3l e yaslo At s & oy sie 18 DB olasd (it 4 S LS arpeste 8 BB
l ogeaS i (nl 50 dasy g0 S5 4 (F Jgaz) )5 Glai ot 5l o5 Re Lo WY las 4 e yie po BN
Jole j0 a8 Slals cwl asl ol 55 e slaws )] ad @ a5 cool oo S o5, b g S Lzels cel
linlaals 5 oo olass daJS (51 a5 (2lS 0,99 (AlisS o & 055 o )5 5 o (55
5 Rl (Sas i ws,S 5 )1E (Y- F) ) Sea g Liu (De Costaet al., 1999) wb o ials sals 4 Cos
o e olasd ggezme jo alaxde B alS 4 e 5 e o (ol ) Lgw lald®dle wl ) i bl Ll
30 LS oy Sals mope e ;o M slaws s ol (iol3l L (VFAY) Lo § lea Sla 135 ululp 0gs
50 phels el alse cal 092 pae 5 0 o oy (al3dl 213 lge 5 Ol Lugl (o13¢ 5Lo (al) 0 g9, al> e
Ol 0508 15 a5 Widges ()15 (b mi Logl ;o (Y4YA) o, Kea g Abdoul Karim é,b ;5 oo o0 o,5ee
S 5 ST g aasse 3 8l con 1) alo e als Sl g 0 03l e 5 Bg o 50 pls slows lal S e
e 35 (pl ol S e ol |y Logd 8,8ee 4 00 o ly & yled g 5Lol as sl dslsl S gb o 4
Slesd 3l e e o IS ol (308 9 T sSale )8 0,8 jlan 5l e e jo OME Slawd (5 i a5 0l (LAS
5 o Slaian ads8 Al 2 Uy sSae ol 5 gy ol 53 7 Jsior) il Comsts (a8L3) 15,5500 o118 pue
b sreilo Ve gt b alie olic 4y aS was oo |y oSl cul Glijee obS & aty) iy (59,508 el s 5o
bl genlyd el olde jolie @ g (guwyiws 4l 0 (OVAY () 5 (Fleo) Wb (gwyiws a5l 5590
s Bambara a5 slllae (b 00,5 o olS ;0 moye e j0 e slaws Liali8l g Sladles S 5 oal8 lej 0 e
Mosire Gl Bl coge 15 ,950ke 7508 byl gl a8 Widws; 4 (ol 4 ol ploxil Lug) (59, (V- ) +) Ndakidemi
o Bea g Mohammadi s.i s ;o ab dals [l 4 Cams GUE ,o ailo slaws e slaws ails &,Sles
30 e el g e o by [lad 0ogi Cnn ) 0,Slee o3l Eel 15,00k 0 5 ISl (5155 se5 o (YN F)
e e 3> B ot Candld [33,550le 7,8 8,05 a5 Winged iyl (VYA5) sealle s obellbsyl (i o oL S

sl cillae 3aios ol gl b as s 2133l 1,


https://dor.isc.ac/dor/20.1001.1.2008403.1398.11.41.7.2
http://cpj.ahvaz.iau.ir/article-1-1164-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 |

[ DOR: 20.1001.1.2008403.1398.11.41.7.2 ]

\YY aliza 5)'.,,.31 6Lm0)5é Cazmd le.:.lg S L:..}}J Oacigy 9 GAS Q'.,,.@}.@.} > ‘}ijji,\'L.‘o C)LB ]Jl

el il e Lugd 50 andllan 8y90 Glio 1 135850k 9 (5Hlal 599 il ylg 413 @lis ¥ Jgu

Ola yo
S ySlos 0 &ilo olasy ML ooy 0 UL sl a0
ails o ,Slos &ls wo 39 _ Ol i 29bo
w9 e Agr o &0y ]
Yf/-1a NS \#V/-6NS -/\+ANS <IAYF NS f/-Y¥ NS AIOFY NS Y Sy
OAY/EY* AR ERYin e a/OYA* vibas™ Vo INEET ISINZA0 0 Y $skl 590
vol-of YA/ YIAVS -JEYEY YIFVO OVAIAY q kol slas
AYY[- 00" VEYEALOY™ Al FIEVN AIYEN® FAN/FE \ 132,950
YN-Y NS IS AR NAREA XS -1van.s -I#YEN.S \-0/FYNS v 1325959 box (6 LT huolgd
YOIYA YEAUTE VIS -IYo¥ VIYSY VAV 0 Y £ sl
/Y Ny £IYY £I5Y g VV/AA - CHJNIE JU

WAl ee e )0 S g ao 0 iy Jlaiml mhaw jo Sl s lo pixe Sglas gz g pae ol 4y ik g % 1S

g 50 AL sluwy
oy iy Jleis! mhaw jo g, BUE slaws 15,600 5 olol jg0 sles Sl aS ols lis Gubiss ol ol
Sy50 Olaw p b jled iiSes oy ola Glas 1) gl gme Sglas Cio cpl o b jlowd ol (iiSan o Ll g o Jxe
S e aiee A Jloss 4 Lo o iy 0 MG slass (2 1) g2 155 1 GLaSe g, 5l Ll 3ge I35 3k o
ra_xsﬁc,‘..:ﬁ)“),,.ég,s):;n(sl?a\\‘~ Slow a5 bogy e digy 40 BMe dlaed 1 1168 9 VO (nKlo L 153,00k 0 515 5 s
3P fadee Al a4y bgyye digy 50 M slaw o s (Y J902) (992 0ae A oSk b 1 )50k 008
Sk VYl 4 gy )0 Ve Slaw (iS5 il (g ylo e gl s 5l 1SS e e B0l L aS s
5o Bl olaws rals LYo 5l (SO el s o 50wy oo i 4 (V) Jgu) b plaisl cus gl pses e
5 S3wgid dlge it Ghals e plakl sy dlse adgi ()] Az jo 45wl olS ) 0y50 (el s
Gy p> B ol alS el (ol ogeS 15 ST 50 S Gigy elen 4 o] 5l dols slaig 0950 2ol Gl
O, Sad b iy a gy ol o5 a5 ol ol e (Vo)) ), Sen 5 ROSNAI cili o ol .ol 000,
ol 0 00,5 o dg 0 M slaws zals ] Cdlaie g S Liw 4zl 0 5 Slidles 5 pae el 00,5 slaasls
@ils o Slas ails 50 (59 cig 10 e dlawd Slao p (5,lol alises zghaw S aS ol Hlas (VWAY) b e akal
NS 5 a5 (TAY) ol 5 5000 ulis liina Sy (sloaily i s sine dmys gty Jloi! e 5o
Cilhae Gaiod cpl @l b aS all oo Sogb, iad 10 aig 0 OME slaw o gee ualS 51 S 58 (VYY)

pae Hled 5l aigy jo BME slawl (50 5 15,900 7,8 0,5 Jled 5l a3 ;o e olow (St Gizes bl


https://dor.isc.ac/dor/20.1001.1.2008403.1398.11.41.7.2
http://cpj.ahvaz.iau.ir/article-1-1164-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 |

[ DOR: 20.1001.1.2008403.1398.11.41.7.2 ]

YO VYR SVEY Slrio AFAA Ll FY oles ) Jlo olsal ol adlol 8l3T olRils o asl; LS (635lse 08 (ool 4 523

@38 Gk 5l alsSile jen a5 cals Sl Glgice (F Joaz) el cussay (wald) [52,5500 2,6 9,8
ol 2 1) e axly 5o 5 digr 50 59,k BME Sl S9pn 5 (BT )3 @ s Sl ge dogl olS (wloge (AlBl 5 celie
oKea g Hadou alal, cpl jo el callas (Y++Y) o Ke g KAPOOr guiss ams b ggoge onl )9l oo
b ot bt Lug olS Wiy o M slawi Lilidl el Ty psSee g8 0,5 45 wizils Ll (Y- 1)
039 5 SN Jobo ey jo BN olaal Iy e (al3l o 1 j5Se a5 winged (5155 (VYAF) e 5 soal
Sl D9l gadls pae g 12 550ke b gl (o a5 Widges (5155 (VVAY) (K6 5 500505 iz ey )5 &lls wo
ol s b aS g yiios ao 0 Y 050 50 15,650k b el jo 59,L e slows a5 (5956 4 20,00 3429 (5,0 Sxe

elipinz Lol 5o andllas 850 Slio 135550k 5 55LT 539 (ol F1 (Sl duny b Y Jgum

il o Slos
O g g 0 ySlos B 4ld s 39 o &ilo olasy 0 UL sl M olawy
_ 2 e5) . s e
(&2 y0 50 30 0 55) (55 S Ny &0 yie 50
(& yo 5
&kl 590
(Cld j) puoes’ Yo o)

oviY- b YY-5a YiAY a WYY a \W£WiEE a \YY/fF a 80

oo/FF a YYY/HY a YY/OV a \YIvEa VEive a \YVYY @ Ae

OVIAS C Y-vi¥a b Va/-v b V-ivy b WVED W#fY b 1+0

oe/s8C \FAIYA C \Y/AY C AfY C UrYAC aF/\AC W

13,050 7,8
v o) vaaar b \WIEY b anvb VvereY b AAY D (2ald) 13 5955 Le 8 4,15 pus
OVIYY a YY-/ a YY/YA @ \Y/5Y a \WAS a \WV/FY a 1395950 Lo &y,

A5l Saes b (o)l sire IS a0 i s 5o Sl glasals aim gesl bl saitis ol g > glls a5 Gla Lot Sile

G 0 wilo olows
DS Lol 0gy jlo cxe oy G Jlais ] mlaw jo BME o ails slaws 15,60k 78 Lg)l..,ﬂ 190 Lo 3
S L5E iy 3 0 Dlao b yles (iiSien 1 las (ylas M ,o ails slaws 5 1 (6,0 sime gl by lecs ]
Sl g oSl S fehee ArJless r bgaye IO )0 alls slas (i) S92 510595 LSy (s5g, 5l Lel og2
S5 pas s iS5l e et WY Jla 4 bgire D Lo ails slawd (e85 VY Sk b T,sSobe
Tk W g A Jled a5 O o Al sl 0 568 9 e ke (1 Jgoa) (g as ¥ Sk L 1 p00Le
Ol o wigr jo als slaws ralS sses Yo 1 SS d, oe haias (Y Jau) cil elasl s ) s e

OiB 5l olaws o)l (ae malS Lol jd JelSS g e 0l (gl a3Y (s iwsid slge ML’ pas  Sis


https://dor.isc.ac/dor/20.1001.1.2008403.1398.11.41.7.2
http://cpj.ahvaz.iau.ir/article-1-1164-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 |

[ DOR: 20.1001.1.2008403.1398.11.41.7.2 ]

\Y# aliza L5)t:.*'.‘T 6Lmo)5é Cazmd le.:.lg S L:..}}J Oacigy 9 ‘5.0.5 Q'.,,.@ya.} > |}i)5i,\'L.¢o C)LB ]Jl

oL g Bastos alul, ol o (Zhu, 2002) 05,5 o5 LS5 Lugl oLS o laails 51 solows Jas 5 Sbo oo J&
Rl el (Sas S oS woged )15 (chaly alo e )3 (b i Lol 69y (S 5 ST ems L (VYY)
OY0) e 5 ob,le e el sl (ao,0 £O) e jo ails slaws (aoy0 YYO) aigy o B slaws
3 o o5 AT s & 95 e 3 K5 5 o 5SS e s o AL o sisges IS
5 Lo ol 2l s sl sl 2l i 5 00,5 glaails _Suley 1 o8 a5 Slisla IS 52 b e
Ozt 2ol @bt .l ciillhe Gaisd ol gl b aS w8 o skl olhae Ll ph 4 cos Glaslaails
pas L 31 AE jo ailo olaws o 50 5 15,5500 Z,B 00,5 Jles 51 M jo wils slaws s a5 Sl ol
4 il oo 152)550 Sz, segebimnre Sllatil 350 o g se (¥ Jgaz) el Cusoay (aal) 15550k 0,8
o> 5l iy cpl g ol oy s e j0 ol sanaS Glayl g ada; Glp a5 pladii; g S g0
sloyaie oir (il cel e gl (Slal gl 05 walp b phlaily 5 Gl oS eolinul S 5l 628
Heidari and ) aies oo (ial33l 1) olS o ool 0dg cd il & 5 Nigdso 395 5 yad olg 4 213¢
1, G5 o wls jlat ez 3l Lugd 0,Shee (elizl Gialsdl olails 3y ol b oS s jod clpl (Karami, 2014
o IS pe 4y e I3 )55ole 8,15 a5 sl T 51 ol (VFA2) pealle 5 g linios gl oals 0
Bdges Lo)l35 (YY) o, Kee g Damavandi ciolesl zols o wasols iol38l 1) laidde ;o ailo jled s, UYY
Syl s 5158 sy SOl [y ol g ails o Slas g BME o ails olaws iuli8l 4 e 15,60k a8
L a5 (Safa-poor et al., 2010) ols zol38l (5,lo e job a1y Logd &gy jo ails Jleds 5 M o aily Jles 135,550 Le
el bl i ol gl
aild wo 439
do s iy Jletod e 5o ails so 135 2 15550k 56 5 kel 590 sless ST a5 ol (las il ly 5o b
Slas p bjles (uiSen 1) wlad lis dils ao (59 2 1) @)l sme Oy b jla ol (iiSan p Ll 05 jlo Sxe
S 4 s w39 Olime RS 5 e Ut (F J992) 05 10593 5 LS s 5l Ll 3gr I35 15l gy 9590
O g Al e 50 )kl Jleel sy o 5 (¥ Jgaz) il polaisl s ) psed e e VWe g A s @
ol lals (9,55 cuz Slse JU! iz o0 g Sistd dlge Wi g pwsid iie peles sln T e Laals
s PO 5 (2alS L) )0 Cagh) Cudgaze (nizes el 00,5 Al ()39 S5et e Bayb (a5l 5 005

Aok teb (aulS Al 0 Cugh (cenld 0gd oo s (ABS g A 0 g (g Slge JlI als


https://dor.isc.ac/dor/20.1001.1.2008403.1398.11.41.7.2
http://cpj.ahvaz.iau.ir/article-1-1164-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 |

[ DOR: 20.1001.1.2008403.1398.11.41.7.2 ]

Y VYR SVEY Slrio AFAA Ll FY oles ) Jlo olsal ol adlol 8l3T olRils o asl; LS (635lse 08 (ool 4 523

gUllaN 3155 050 0 ool 3 ladils s olais| (gl (6 i (6 5tamgid dlge dmil 10 5 odd &l by 0,99 (o
saisS ol Sas 1 51,0 ailb s oy sielS aie; ,o (Y4VA) o, 3 Abdoul Karim «Y« - Y) o, Sen
Wgr ,0 O olawd Slao p g Lol Calises olaw 1 aS ols las WYAY) Sb,e Bk 5l ol oo Gubios ol as
Lagd olS 50 (\WAY) ([, 5 00 pens Olagon wloly b o sae do o iy Jleixl mdaw jo ails 5o 59 9
oS wS oo o5 5 1) baails 059 9 andls Jlis ay ;) O 5 Shos 5 alls o Shee ol ugb, (als Lbpir
B 0,5 sl alo e 39 (ot a5 ol lad i as bz oyl b il cilas gudod o2 b
2 Sayon 55 4 (F Jg02) sl Cansay (aald) 15,550k 58 00,5 pae L 5l ails 5 059 0 5eS g 1 sSebe
g2l i 0 sl ) cnl Cote G alanly 4 0lS Glacdlonml 51 (o5 55500 g )8 eslitul oé yule Gui ]
Ol 5 0y 5y s Lagd ol L )] e jem (e oS slasls @ o JUl 5 i ofyg 4 138 ol
sloals g asly Jasl bails 4y B 00,9, 0yl ails ol al> o (0 doecd (0 0l Olaenl 0yl g jiiwgid
9 oSl Slided @bs ol Glas Ml s ails o bjg Judo mesar )5 wdgs oS BB 059 b et
Ao (159 45 (5978 43 3 )1d 392 g (slabam e B Dglas 15,950k 0,05 Zakaw (yu a5 ] O—‘ S (YY) o) Sen
5 sl alaly ol 45 58y ey s o TIY (0,5 YVIP) el pie b gl 1o (0,5 YAIB) T ,550e b peeils o ails
L 45 Wlooged oyl 155,550ke 555 5,)l5 b ails a5 ial33l & 3 (VTAT) ogamme 5 oM 5 VTFAF) ] Kon
Q18 0 ,Slos

Mo sime oy S Jlotil mhaw jo ails o,Slae p lag] (iSed g 15,5500 7,6 5 okl 90 il ols lis b

Sk Av e 5l ails s Slee o 5t a5 ol plis 1,550k )8 5 skl Hg0 (iiSen p @l (V Jgoz) wb
152,950k 0,18 pae g et p5ed ylo o VY0 Lo 5l alls 5 ,Sdee (5208 5 15,90k 0 )15 g s 5l 5es
5 oslil b wiyol Sas a byld 5o ly,sSes log,B e ol 50 duyise Ll 4 () JSE) ab ol
GRIF ) 4 (o8 dlge JUD 5 4ty Qi gl (LS aty; S3el58)00 S 5 (2L ladn; A0S
2B o5 L ol e (i i bl ph o L 4 as sl bl ol e S,k 5l (James et al., 2008) wiss
oo 38 e T Ll 5 Sl g 5 aslil o5k i spage |, LS o Shas g3k b T3 55l
45 3bige el 1ypSe (latns) bowgt Bl 5] md 5 0l Gizes 00,5 als o Shes 2l crge il

olplo (Song, 2005) 035 G b ady; 6l 9wl 50 Jolone py3 4 SIS 50 ead S g Jolome pé Sland


https://dor.isc.ac/dor/20.1001.1.2008403.1398.11.41.7.2
http://cpj.ahvaz.iau.ir/article-1-1164-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1398.11.41.7.2 ]

\YA calize Lg)l.:.gi slooyge coond by paiiz Lg) Hafigym 5 o8 Slavsas 15,580 z,E 3l

03)51,8 955 czse ol (nl g ond Fiasd (alE o v plie polie 5 O iz Bk At b ysSes (Sejen
23,5 o il 0,Sloe g Ay Sguge g yindon
I52,95 7,18 J...:‘l.? L oS cul o1 5l Sl (b Log oLS 30 (Y1) ), 8ea g HAOU alayl ) il o gl
oLKea s Marzban ;oope i Logl ails o ,Sles azes ;0 g 0 Shae Gl (2ol38l el 15,6500 7,8 5,0, a5
L Lol i s &0 bgpe JESa 5 o 55LS Vo¥0 o U Loyl als 5,Shas it 85 ioged i35 (F-1F)
abaly ol o o o Bras pos 4y Glate LS 10 )Tl VA GiSloo b ol 0 )Shes (S g 15 580 ol e &
o5 i chlisee sl 45 Wiaged (3155 6ylel o8 5 Il 5o (Lbpter Lagh o Skee 15555 7588 ()0 b
B 5 i ()lewd oS 5 00,5 0,Shas 5 ails do (59 «BME {0 ails Slaad gy j0 B slawi alS Cge (5Ll
S Shles 1als jsliie 4 Lol oS 5 @) (o Sl ooliil wiidls ol gl og Jlosime ails o Shoe 5 5
Marzban et al., ) cosls cillae Guizs opl gl b aS ol 0539 5,8kae lizl 5 0 ,Shas (ioldl (g Lol o5 25 )

(2014

W 5yeleomleae M5,k

(@20 550 30 o)) &ilo 3 Shoe

i yioudao OO B yioadio Ao i yoadao V40 B yioaduo VY

Skl 090
ails 0 yShoc 5 13595000 9 53lal 599 (iiSan y 11 JSC
Wl pudi gy 0 ySlos
S 09 s woys S Jlisl waw )0 15,50k 26 5 olal jes S A ol ol sunl Cevsay s
2 Sokal 590 Bl Sl avslie (Y Jgoz) olai ylis 1) (o ,lo cme gles puiSg p 0,8ee 5 Jule 90 ol (iiSan

OeSap O fles (p S 5 Culdd | S e die A Jled o (i o Sles (5 i a5 Ol (LS (g 0 ,Ses


https://dor.isc.ac/dor/20.1001.1.2008403.1398.11.41.7.2
http://cpj.ahvaz.iau.ir/article-1-1164-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 |

[ DOR: 20.1001.1.2008403.1398.11.41.7.2 ]

VT VYR SVEY Slrio AFAA Ll FY oles ) Jlo olsal ol adlol 8l3T olRils o asl; LS (635lse 08 (ool 4 523

S Sdos ((Fis 18 e GBI L Gedod nl 0 (F Jguz) 8 Gl cold l psud e dee WY led 4,
S S5l e e Aejland o (efgn 0Sles (o5 Sl e v e Sl 4 28l alS Lagd (e2Ss
Sl 5 GBI L e o Shee 2l cl 05 lajlet 4 Sl (a4l 3 Shos 5 g wo)d B0
Bages 5,15 (WWAY) ) Ken 5 bgd, uizpd ol sl 5,155 55 (V- ) F) Moosavi 4 Habibzadeh Lo
5 als 0Slae ooy o5 (5yobar 285 S8 (St 8l A ol gy 9 Slee 5 gy sy oS
Ao 0 i lewd St Al i oy i (Jg el Caws a4 JelS g ol Ll il o ails g o, Slee
Ol et 0, %kes 2 T)55ule @8 5 )Ll y9o Sl Bt pslans (Sl aglie @l el oo @y ails ad
LpsSale 0,8 pae Lo 5l ution 0,8es 0S5 [rysale 9,5 Sl 5l ey 0 les (i a5 ol
e YU Lol Jele ol oo |y 15,950k 2,8 0,15 Jles [0 ails o,8kee 090 YU (Y Jgu) sl Cowsds (cal)
Al gy (il (Yo ) o) o) Kea g KBSChUK ulul (sl ccdls 155550k 7,6 00,15 Jled jo g o Slas
525850 @B Sl (owyp b (VV9) LS 5 Hadou alal, cpl jo .ais )87 (2155 1) 12,600 g8 0 p)l5 51 5o
5 Skos il sl L5 )6 3,05 85 il el b i Lugh oL 5 Shas sl 5 3,Shos 2 VS|
sSbee Gl & i lysSile 355 (ITAF) l5an 5 (gmenlyl 5kt i Lugh o oSkos 5 iy
Sl b 1sSole )8 b ol (jon 5145 win)S (515 OVVAD) (oodlé 5 padecs)) & izped 2205 (g
et e i &y o AL Ay e 5] S8 Sl 5 T i Sl el g il ek o0 oS
O @l b aS 0 5,50k 0,18 pas jlars @ bgrye Jlade (508 5 [sobe slard a4 bgrye Slas jlade ()3
L l,sole slog B ol Jols 15,6500 7,8 0,515 51 ale o Slee oy iin a5 ols oyl ui;il.cﬂ b LS jsba

i 51 LS slagngn CLIE il 5 Sl I ol ush, Luld sae «lid polie iz ol
0 B 13,5500 58 0,5 b olie S i aglpd 5o b a5 48 s Ll ol e 14 a5l ails o Slae 5
Crge Wl oo 5 wsllae oyl blyd 5o Sl Jelse ) oolinul asly wapiin sgue 1y oS 0 Slas 5wy gob;
L i Ll oS 8IS L S 5 o 5Kk 5l 41 ol jslaie 4150, S 5 o8 5 Shos il
Ngh oo axlye Sis 5 b lalS a5 bl ;0 15,550k 008 5 cotd 5l puses e e Ar (s)lol alale L


https://dor.isc.ac/dor/20.1001.1.2008403.1398.11.41.7.2
http://cpj.ahvaz.iau.ir/article-1-1164-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 |

[ DOR: 20.1001.1.2008403.1398.11.41.7.2 ]

AR aliza L5)t:.*'.‘T 6[&0)5é Cazmd le.:.lg S L:..}}J Oacigy 9 ‘5.0.5 Q'.,,.@ya.} > |}i)5i,\'L.¢o C)LB )J‘

&l

9 Aed 095 gslaw il (o) IVAF .G (laro B aly (s 9 e dg)AllS ) € (e ) (ol
i V1O s S olKetils ) il ol bl 38 L) 0 Shae (glizl 5 0, Shas s I5y,55ke (s 055

23 g 3 Skee lizl 5 0Shoe » pmginy 6oln 5 ysSale 08 8B VA Lo pmallo g o s ludllbgyl
AN (DA ol el; olalS psle a5 055 cilisks yolia

APAEAYAD el); Jlo owlidlsn Sledbl g Ll A¥AD .oy buw jos oLl cmwliblgn JS o 1o 4ol Lol

axio AY (g yane ol lasl . Slss IR o ¢ Sl

Seledle Sicalp 5t IFA (S5 9 p (g oz o B (5K p gSmly o] (peeSl
Slse slaiaghy @ ris (ohaly dye po (2l 08 (i o (bt Lagd ails o Sles (il 5 0 Shos o
BY-5F ()Y .oyl

Setid CemgesS says S8 SLAYAY L o3 9« WIFE SL ) e (I o el
Ol (5gla b chpghy (sole dolilad 5450 o Sloe 5 (Soigle b Dlao ) Slawd 00iiS > 5 2l 950
DY-55 (VO jlsal asly oMol ol olSiilom el

50 8kes 5 (ST 5 olel s30T AYAY Lo gianlBosly Jg 9 T «Slyg & o Olow & (S
s>y Dol o1 oKty T gl ) dige 61000 o Linlen 5350 2lsp 5 ol Ll o ile o Shee (sli]
-Jg85o

SHhdsle § SB 0 O3l e pardy 925 )kl j90 DIl gy IFAY . (aled ) (il st o o
50 s Ghals 5 )kl e Gialod (rendlss gt bulyd 0 08 Lugh o Slae sli2l 5 0 Slos  Sogansn
Ol \TAY g e

Sy 5 5 o5 TRy 2 s sosS 95 FIIVAY L (05 cp i ller o o 00 yond
IY-YY:ONY ey pale o daore o s Sas s byl ol o Lbeie

O g g s 0 Shes 5 )s0le il 5 (S s JSAVAY L ooME g pudo (655 & el 0bigds

Asio £ olS Sladg g ey laore o iolen . ])) 0950 5o


https://dor.isc.ac/dor/20.1001.1.2008403.1398.11.41.7.2
http://cpj.ahvaz.iau.ir/article-1-1164-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 |

[ DOR: 20.1001.1.2008403.1398.11.41.7.2 ]

V) VYR SVEY Slrio AFAA Ll FY oles ) Jlo olsal ol adlol 8l3T olRils o asl; LS (635lse 08 (ool 4 523

W) Q}S écl} ULS -“‘Af - .8 6@&0‘& ‘59%0 (8 645;'})5 6) 6‘% )Yb &5'1|).)':°° s.c “SPL:.QO
Asao YO | ol s oRiils ol Ll (aex )
Gyd S g (o5 Gl TRy p sawd 055 polie g 15,600 g8 S w)p IVAY Lo (0500 9 & ((OE

(YV)F lsml aly codlol ol3T olStilom sly; LS (5slss i oty ool anlibad . y,8 oS Kipw (slails

ANB-Y
bt g ol gla il 4y ile Sojslsn s ol); slaiiSTly AYAY g 00l) (rms & gl g (g3l

FOUFVY (FONY L nnlo wlio g (55,90laS (98 g pole . dolj g (sdug, ady Sl o (i
2 SewgpaS 355 0I5 5 Ol gl 15 S1AYAL LG ¢ (Y 9 0T (S grs o (53558 w3 iyl

Ol sidewd chmgh oode aslilas (Vigna unguiculata L.) Lbeix> slog) o,Shee slyzl 5 0 Shae

DAY (YDA lgal asly oDl o131 olKitils — el

S 5 o Slogas p o)Ll Cupie g sl B bl 3l VRS S (oME g cpdio )5 &
YOY YPY (DA cl)) mole 1o nma slo i 0550

aalilasd .cuslS calisee slapSTs jo Jile ails o,Slee Glizl § 0,Shae Ol 0gueS 25 S1AYAY .z (Sl o8

Abdoul Karim, T. D., Sanoussi, A., Maarouhi, I. N., Falalou, H., and Yacoubou, B. S.
2018. Effect of water deficit at different stages of development on the yield components of cowpea
(Vigna unguiculata L. Walp) genotypes. African Journal of Biotechnology. 17 (9): 279-287.

Auge, R.M., Toler, H.D., and Saxton, A.M. 2015. Arbuscular mycorrhizal symbiosis alters
stomatal conductance of host plants more under drought than under amply watered conditions: A
meta-analysis. Mycorrhiza. 25(1): 13-24.

Bambara, S, and Ndakidemi, P. A. 2010. Phaseolus vulgaris response to Rhizobium
inoculation, lime and molybdenum in selected low pH soil in Western Cape. Journal of
Agricultural Research. 5: 1804-1811.

Bastos, E. A., Nascimento, S.P., Silva, E.M., Filho, F. R. F., and Gomide, R. L. 2011.
Identification of cowpea genotypes for drought tolerance. Revista Ciencia Agronomica. 42 (1):
100-107.

Beigzadeh, S., Fatahi, K., Sayedi, A., Fatahi, F. 2013. Study of the Effects of Late-Season
Drought Stress on Yield and Yield Components of Irrigated Barley Lines within Kermanshah
Province Temperate Regions. World Applied Programming. 3(6): 226-231.


https://dor.isc.ac/dor/20.1001.1.2008403.1398.11.41.7.2
http://cpj.ahvaz.iau.ir/article-1-1164-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 |

[ DOR: 20.1001.1.2008403.1398.11.41.7.2 ]

VY aliza L5)t:?'.‘T 6[&0)5é Cazmd le.:.lg S L:..}}J Oacigy 9 ‘5.0.5 Q'.,?.@ya.} > |}i)5i,\'L.¢o C)LB )A‘

Damavandi, M., Saboori, H., Biabani, A., and Reyisi, S. 2013. Effect of arbuscular
mycorrhiza and Brady Rhizobium japonicum under different levels of phosphorus fertilizer on
number, node wet weight and dry weight of nitrogen fixing nodules of soybean. In: Proceedings of
the 2 th New Issues in Agriculture Conference, 19 December, Islamic Azad University of Saveh,
[ran.

De Costa, W. A. T., Shanmugathsan, M. K. N., and Joseph, K. D. S. M. 1999. physiology of
yield determination of Mung bean (Vingnaradiate (L.) Wilczek) under variousirrigation regimesin
the dry and intermediate Zones of Srilanka. Field Crops Research. 61:1-12.

Habibzadeh, Y., Moosavi, Y., 2014. The effects of water deficit stress on protein yield of
mung bean genotypes. Peak Journal of Agricultural Science. 2(3): 30-35.

Hadou, H., Kadidia, S., Fanta, B., Barkissa, F. 2016. Effect of native arbuscular mycorrhiza
fungi inocula on the growth of Cowpea [Vigna unguiculata (L.) Wap.] in three differents agro
ecological zonesin Burkina Faso. Journal of Applied Biosciences. 108: 10553-10560.

Heidari, M., and Karami, V. 2014. Effects of different mycorrhiza species on grain yield,
nutrient uptake and oil content of sunflower under water stress. Journal of the Saudi Society of
Agricultural Sciences. 13(1): 9-13.

James, B., Rodel, D., Lorettu, U., Reynaldo, E., and Tariq, H. 2008. Effect of vesicular
arboscular mycorrhiza (VAM) fungi inoculation on coppicing ability and drought resistance of
Senna Spectabilis. Pakistan Journal of Botany. 40(5): 2217-2224.

Kapoor, R., Chaudhary, V., and Bhatnagar, A. K. 2007. Effects of arbuscular mycorrhiza
and phosphorus application on artemisinin concentration in (Artemisia annua L.) Mycorrhiza.
17:581-587.

Kapoor, R., Givi, B., Mukerji, K.G. 2002. Glomus macocarpum a potential bioinoculant to
improve essential oil quality and concentration in Dill (Anethum graveolens L.) and Garum
(Trachyspermum ammisprague). World Journal of Microbiology and Biotechnology. 18(5):459-
463.

Kaschuk, G., Leffelaar, P.A., Giller, K.E., Alberton, O., Hungria, M., Kuyper, T.W., 2010.
Responses of legumes to rhizobia and arbuscular mycorrhizal fungi: A metaanalysis of potentia
photosynthate limitation of symbioses. Soil Biology and Biochemistry. 42: 125-127.

Keeney, D.R., and Nelson, D.W. 1982. Nitrogen in organic forms. PP. 643-698. In: A. L. Page,
R. H. Miller and D. R. Keeney (Eds.), Method of soil analysis. Part I1.

Liu, F., Jensen, C. R.,, and Andersen. M. N. 2004. Drought stress effect on carbohydrate
concentration in soybean leaves and pods during early reproductive development: itsimplication in
altering pod set. Field Crops Research. 86(1): 1-13.


https://dor.isc.ac/dor/20.1001.1.2008403.1398.11.41.7.2
http://cpj.ahvaz.iau.ir/article-1-1164-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 |

[ DOR: 20.1001.1.2008403.1398.11.41.7.2 ]

VEY VYR SVEY Slrio AFAA Ll FY oles ) Jlo olsal ol adlol 8l3T olRils o asl; LS (635lse 08 (ool 4 523

Marzban, Z., Amerian, M.R., Mamarabadi, M. 2014. Responses of agronomic
characteristics of maize and cowpea to mycorrhiza and mesorrhizobia bacteria in intercropping.
Jiurnal of crop ecophysiology (Agriculture Science). 2(30): 165-179.

Miransari, M. 2010. Contribution of arbuscular mycorrhizal symbiosis to plant growth under
different types of soil stresses. Review article. Plant Biology. 12: 563-5609.

Mohammadi, E., Asghari, H., and Gholami, A. 2014. Evaluation the possibility of utilization
of bio fertilizer mycorrhiza in phosphorus supply in Chickpea cultivation (Cicer arietinum L.).
Iranian Journal of Field Crops Research. 11(4): 658-665.

Reddy, A.R., Chaitanya, K.V., and Vivekanandan, M. 2004. Drought induced responses of
photosynthesis and antioxidant metabolism in higher plants. Journal of Plant Physiology. 161:
1189-1202.

Roshdi, M., Boyaghchi, D., Rezadoost, S. 2011. The effect of micronutrients on growth and
yield of chiti bean under water deficit treatments. Journal of Crop Production and Processing. 2(5):
131-141.

Safa-poor, M., Ardakani, M. R., Rgali, F., Khaghani, Sh., and Teymuri, M. 2010.
Interaction between mycorrhiza and rhizobium on yield of three varieties of (Phaseolus vulgaris
L.) New Findingsin Agriculture Journal. 5(1): 22-25.

Skryptez, S. 2004. Dry Pea Situation and Outlook. Agriculture and Agri-Food Canada, Market
Analysis Division. Biweekly Bulletin. 17:1-10.

Song, H. 2005. Effects of VAM on host plant in the condition of drought stress and its
mechanisms. Journal of Biologica Chemistry. 1: 44-48.

Ullah, A., Bakht, J., Shafi, M., and Islam, W.A. 2002. Effect of various irrigations levels on
different chickpea varieties. Asian Journal of Plant Science. 4:355-357.

Zhu, J. K. 2002. Salt and drought stress signal transduction in plants. Annual Review Plant
Biology. 53: 247-316.


https://dor.isc.ac/dor/20.1001.1.2008403.1398.11.41.7.2
http://cpj.ahvaz.iau.ir/article-1-1164-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1398.11.41.7.2 ]

Scientific Journal of Crop Physiology, I.A.U. Ahvaz, Spring 2019, Vol. 11, No. 41 153

Effect of mycorrhiza fungus on quantitative traitsand protein of

cowpea (Vigna unguiculata L.) under different irrigation intervals

M. Matrodi‘and Sh.Lak?®"

1) M.Sc. of Department of Agronomy, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran.

2) Department of Agronomy, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran.
* Corresponding author: Sh_lak@yahoo.com

Received date: 2018.11.06 Accepted date: 2019.03.13

Abstract

In order to investigate the effect of mycorrhiza fungus on the quantitative etraitsand protein of
cowpea in different irrigation intervals, the present research was carried out in 2017 in
Khorramshahr as split plots based on randomized complete blocks design with four
replications.The experiment treatments consisted of irrigation intervals at four levels of 55
(control), 80, 105 and 130 millimeter evaporation from class A evaporation pan in main plots and
mycorrhiza fungi in two levels including non-application of mycorrhiza (control) and mycorrhizal
application in sub plots.The results showed that the effect of irrigation intervals and mycorrhiza
fungi on number of seeds per pod, one thousand grain weight and protein yield and their
interaction on grain yield was significant. The highest grain yield was allocated to 80 millimeter
evaporation treatment from pan (with an average of 3/233 gram per square meter), and the lowest
grain yield (with an average of 7.168gram per square meter) was allocated to 130 millimeter pan
evaporation.The results showed by using mycorrhizal fungus, grain yield and protein yield
increased 16.9 and 12 percent, respectively, compared to control treatment.The interaction of
irrigation intervals and mycorrhiza fungus had a significant effect on grain yield( 25 percent
increasing compared to control treatment). Therefore, in order to achieve the maximum
quantitative and qualitative yield, planting of cowpea plant with irrigation intervals 80 millimeter
evaporation from pan and application of mycorrhiza in areas where plants confronting drought

tension are recommended.

Keywords: Protein yield, Grain yield and One-thousand grain yield.
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