Downloaded from cpj.iauahvaz.ac.ir at 17:35 +0330 on Sunday September 26th 2021

Ya VYASVEY lorio AN (e FF o )lods 1) Jlo lgnl arly codlol 3131 olStils ¢ oly3 LS (5505508 ol st

Gl 51 g o lel alide Juolgd cxi (Zea MayzZ L.) &3 S g o5 8 yShos oy p

Sl 0025 Jo 8 15 3 134 59500 505

Y 2 L) PR
S0 by sl jlbe>

Oyl laal o oDl olﬂ olZzils ¢jlgnl axly ¢ cwliis S 09,5 ()

ol 51s8] oDl ST oLy jlsal il (56 5 gz o Kimgdy oKL (¥

payandeh426@gmail.com: J giuume ouduus gi

QAN 1Y 1y g, AA[S1oF bl s &,

ol

@S Pl )8 il 0 8es g (S Gluogas p Gliwd ouidS Jo L 9 1728500 i8S (owrp sl &

25 awly (Bolai Jol5 slocSsl 5k B 40 oud 0,5 oS @yg0 4 GilosT cnl g bl ilise Juolgd i Vo f
— o 1V g Qe ((ball) £+) b 4w 5o Sl Jolgd Jolis ‘_;o..).LojT G low .ol 1211V oly) Jlw 50 oo yliw o
pae) Jold g 5l 50 ¥ 595k Wlid g 13259500 (AL 02,15 5l g (Lol (w5 ;3 (A WM jsid Cldd 5l ppid o
@l wiogr (oo 8 GO ,S )0 (Y 59,b Oliwd + 1515980 F 59,k Glamd i3 5550 (Aald) ¥ 595l Oliwwd g 1529800 5,8
g 0y 3509 0 5o (il 0K hos gy £ 1 ¥ 9,k lidd + 130595 o3 i1 g (55Lol Juolg i1 a5 oo (L
Foikeo WWe jlowd 4 pudign 0 Shos o phoS 9 Sl I ik o o Fo slodd )0 (g O Kdes o ey 09 o Sxe
254 1) S 50gm 0 yShos g ilo 8 ,Shos ¥ 59,k olid + 132 59500 pli 2,15 45 310 LS gl .cdl (plais| s I juis
Fors) aild 0,Shos () yity ol Cowdds ¥ yo5l iland + 1395950 855 pue 1 Slao o) op S 010 Siul38l 6,10 sxo
o5 aal Cawddr ¥ 595k Slind g 15259500 plgs 9,005 9 Codd 31 juisd yoclen A0 51 oy bl slous 50 (USB ) 0,5 5les
sgbieds ggazmo 50 010 LA al38l wuo s Fo oY g,k Coliud + 15,9500 0 2,5 pus 9 Cldd 1 i padeo IV Hlond 2 o
U byl 33 Sliad 00 > (slos L 3 1525950 plgi 510,005 b )3 oS Sl (S g (08 3ot 3SIa> 4 (b Cewd

g o0 Slgadiony A WS ke’ Sl 1 g o o

Seslser 055 5 (g woyd Wis i)l )kl 1 galS (sWe]lg


https://cpj.iauahvaz.ac.ir/article-1-1247-en.html

Downloaded from cpj.iauahvaz.ac.ir at 17:35 +0330 on Sunday September 26th 2021

- 1 ysSen @8 el S 5 (sl i Jolgh 2 53 (S 5 (oo 8 Shos oy 0

doddlo

ool oyl Jlo o ol S bl ;o odisds LS gl 5 o, 0aiiS Sgaze Jelse iy yrage |

53 g pobar &5 wls 3 Slas (g pae S Bblie )3 35800 3)ly oS al 40 &5 cunS bl o (St )b
Qo o doyd Av s Wilg o 0, Shae alS T £485 Loy g (S S ar aten Lol cl o zalS duo 0 VY dg0
wiboe Cuedl Gl )3 Ll 5 siug, wb, Lol ol 5o 5l 0,0 ol el (Ribaut et al., 2012)
Oy 45 033,S (5)155 )5 olE 550 40 (V4VA) ) e o Ghassemi-Golezani .(Silispour et al., 2009)
e, YEIVY) cllopy asls g (a2 10 2,5 VADY)) Sojelam o Slas dmupm yio 40 0,5 FYA) wils o Sles
g Kanani oo Jol> cuas jl s e Lo VY0 e 5l Slao ol op S g Coid 5l s o due £0 oS
5 Seislee 0 Skes 5yl (EalS L oS wingei le 23 ol o ikl il sla s (puyp b (V)P ) Sen
2 @leS G885 Pl pnn b OTAY) oen 5 Jol ooljallyai .cdly (talS syloine jsbar Sy o (a3l
g ails do 59 VAR cls o ) Sles (gaue )0 YY/FY jials el Sis i a5 Woges (0,155 &8 )5 Oluogas
DT 8558 5 31 536 g S 0505 Bl Sz 5 6l o Kiagiy b Jids kS Sl (sam,8 1OV
(Auge et al., 2015) was Lli5 (LS o 1, (235 ol wslasl @l il ailgi oo Ly ysSee slog, B a5 wis,S 3,155
ot AT (S 5 oS Sloogad e S MagiesS] i 3 (Lol i lsiea [0S (slag,B
ol g e polie o Cds jo olS Slley iolidl (o 15,68 slag B s 4 g0l jlaws Sldllas ;o .05)ls
00y aSiis ol b el glgil 5 15,6500 7,8 ors cwje2 abal, (Kapoor et al., 2007) coul ool o)Ll
b o Ol oS 03, Gl carge 5 (ol Ay Goyb 5l i Slse 5 OT Gda Gl esl lag B (nl e
Golaul g Old wuaS @ adg CuwS egdle S| (55,0l o (Miransari, 2010) sgds co (SKiS (i 0,90
0 Bl ol SlaptorasS 11y ot s olsi oo o)l S 4 S ol b 8550 S s 55 el
(e Slo3gS plgs 0l calaly (l yo el (I3E Conial g (IS Ty 3l linebol (5,558 53 (55l s43Y 1
5 bams (Fogll (2al5 (55l oS 4 Sl ams oo ) oleord GloogT 3l ke L & i 5 I
Comy sl 509l rizen g wlawd il ol (Singh et al., 2000) oS o SaS SB (Sojud Lol dgup
Olyre Cou daogS 5l aaz b 4 iz 9,505, el ilind ol GladsS Bras 5wyl (AU (dasme
oS diies Sland oaiS J> ibe Glag B 5 s SL (ol ailand Suiglen slaogS Cenl sad Suiglen slaosS

oads o] Joloeali GLuS )5 5l Glad e (s5lule, el Bland slag 5l x5 b g S lase (40,5 (soumwl b Yoons


https://cpj.iauahvaz.ac.ir/article-1-1247-en.html

Downloaded from cpj.iauahvaz.ac.ir at 17:35 +0330 on Sunday September 26th 2021

An VYAV EY Glio VAN Gline) FF o)l V) Jlo laal axly codlal ol5T olSils o el lalS (59)g0 58 (sole 4y i

3929 45 Cewl oo 5,35 (Karimi et al., 2011) 005 o (LS Lawg jiwd os Od> b6 cel ol (ol a5
iy 5 0ddgs & bgype wilgi ooyl al a5 el axsls oS iy e 3l o3 oS Ay lae 0 15,5800 )8
@B bhwy a5 wll GeiS g alax I ol eaiS bl baiyge,e (B by ol 0l eSSy e LS S
2 Y eSun,T 1559500 2, 5T L OFAY) () Ken 5 Sl 98 (Zhao et al., 2015) 35 o odgs S s 15,5500
el 155500 @B 05 a5 axnile Hlobl )kl o5 5 Jyere (sylol Lulpd jo )3 olS o Slee (gli g 0 ,Sloe
L oyd 0 il ued 0gd o0 S S0 by o Sl a0 g 0 Sles lizl 0lS S 00g8 Cansy il
2 38k SalS e (plerd SbaosS Bras gae)s B0 el 5 15555 B 5 Slawd cuS > slags S
a5 Woges Lyl 3 oLE 0 (WWAY) (gogeme g e (Yazdani et al., 2009) ol suls 5,155 &) olS
5 15055 pl55 3l sy pslate s ol Bl 8 (et 958 Las Jlogine Galidl sl Shd 055 5 15y y5Sie Godls
a1l g (b e ailaie ;5 kel it Jolgd )0 D)0 (g aoy0 g ails 5Skae 2 ¥ 5o,k Slind oS
09y 9 Olgo
FA @ldlez Jsb b lawjss plsl )0 aranes L ypd )0 @8ly slae)ie 0 VWAV ely5 Jlo jo Gudos (]
b bl Lo o 51 e Y glisyl by Jlod B35 YT 5 4z V) oLz oe 5 (B ahds Ve g 4z

el 00 @1 Jgoz ) i s ol S Slasis

alejl Joo S o1 boonid 9 (S 5ud SS9 ) Jau

JB oy JB jaud ) J5 STy S clua
03958 Sl §10 diged Gos
SBedl WeSe) i 0 p 8 ) ©ix el oo ) o)
(wy3) (EWSO) (o 5lw)
(pSsks (pSsks (e
s ) oIy ') NE -5 VA vieY Y-

s Lzl IS5 aw b (olai o5 glaSsl lel ik B o a0 )5 L Sy las S S goas il

1A G s S ) i saiio VY0 0 (anld) £+ ) o a5 (gl Lolsd Lol Lnles] (sl o
(28L2) Y 5,k Slind 515 )Se 58 pue) Jols b Jlaz 53 Vgl Slid 5 150,98 plos 31 5 (ol (slac S
5952 kel gl a2l e 8 Sla S 50 (F 59)b Dland (¥ 5l Dland 5 152,950 pl55 )18 329800 0,215
Jlesl (s5kel lojlos G 0 plonil dilaie Bpe wlol o las)lol (S p iy U)oz aloyo b g plosl ot 5l o

o Job 4 e il YO WBLMSL}L;&J&L:Q)S}A@ZMQ;Y?&M}a‘_};b"l,o)ﬂwl.%o)f


https://cpj.iauahvaz.ac.ir/article-1-1247-en.html

Downloaded from cpj.iauahvaz.ac.ir at 17:35 +0330 on Sunday September 26th 2021

Al 555500 @8 Bedl 15 )lal hliee Jolsh w005 (iS5 oo 3 Shos (o)
o2l b oo Jolds iy 4y Sllas ad a3 L 0 e ile VY ) gy, lawin m ol &5 2
& 5l G3ars 095 el ae)he 50 0ad 00 T4yl 095 g Al b s Slibes Cuoled ;0 5 Saws Gl S
Ao )3 2oy B0 5 CB L plejen wojs B0) Al e 95 )0 LS Ojg0h JUSe )0 )5S VO (et o)l
ety Sland yygms e 5 Lalls Saud 0 F5LS e ulol s duslone 51 ey 5 yied 355 5 (S o O jpody (S s
GESe )3 25 Ve e laded) Hlas 0550 055 lail 35V 5l a5land So5elsn 055 Jloel (sl 090 (e angd S o
gools I3 8L ol o aiBs Ve Gaed cblS 5l LB 1, 03 00 e 0,5 o Ol 5l e Ve Bk G o
A (o)l B 48wl e (5528 Dzt Tk land Sojslsn 055 0 S aniel (Jloyds & jgon) 355 Jslowe b
Pantoea ) _ulweelST Tyl s 5l Glivd oausS > slag,mSU Vet b V" ol ¥ el o) 055
L aS ol Jgpamae 51 0,5 12 ,0 P13 450 (Pseudomonas putida) lasg wlsegogw 9 PS 45w (@gglomerans
455 5l 1529500 @B g oo Dland (g b ST el ady; Blibl 5o 5bland slaw 5T 5 S lanenl oy
28 Ve 050 15 ,950e liae il oo 7,5 S 5 O Glidss duwge (09,500 (y5eSlS 5| Glomus mosseae
Oy S L e il g0 ojlail 4y 1) 15,6500 slag B Gudizd cpl )0 09 (LS ;0 0 5LS Ve e Jolao) @oye o
onliiul 153 )55 7,8 ad owilingy S5 b e iles s o3l dy o ydy s el 43S S (g9, baydy 5 o0l
Dg p)S 2 50 sl Vooslaai 5 2B ety SI bl anle (8 (bglde Jald Gadod (ul jo eud
S oS S st bl Jlom B aw Bos o bdiiy (55, (s S ypom VYAV ole 15 Y8 2ol o coils ollas
aibie By ool )l (S an U ks alpe Uy plnil cotS lam 5o, o )bal dsl s plnil SN S
i plal (s (g D jge a jymsladile RS 8l Ojse @olnl Jle 4 azgi L gan lags lnl wd plxl
2 S573e Sl olos skt Slel 53 31 fiapss B 3l g bl S5 5 40 ails 3 Shes (6 Se e
W3 is Sl s @S e o g SBlon (Sed Sgpe e S 93 Jsb 4 ety g )k s Lok
3loolaiwl b Bolas jabay JulS aig sae 00 Job (Juli sloasl U adgbs alold) aig glay )| can (5,5 ojlail jslaioa
a5 il o Slas s 5l Clliloyy asli ol aule ooyl uSSleo oo 9 SaSojlail e il s o Cdo b g e
095 My 595 b b 5 ails (i slade 6 pSejlail ln 00T drale dojd Djgody Sfslon o Slee
5w als g p o, Slee .JONes et al., 1991) swl cawsds ails ;0 39340 uBigp Olpe FIVO oo ,o als
-py dawgs ools il g 450 (Keeney and Nelson, 1982) wi ol ails o Slae [0 15y 5 2oy o palol>

20,5 soliiwl ao s B Jlas! o ;0 5SSl g3 5l o uSilie dslin (sly g plosl 4/) a5 SAS (gLl 58l


https://cpj.iauahvaz.ac.ir/article-1-1247-en.html

Downloaded from cpj.iauahvaz.ac.ir at 17:35 +0330 on Sunday September 26th 2021

\YY VYAV EY Glio VAN Gline) FF o)l V) Jlo laal axly codlal ol5T olSils o el lalS (59)g0 58 (sole 4y i

A slasyl

Vi mhw ;0 V5L lawd g 15,950 ﬁTBS 52,5 g 6)L.:-.‘] Jolgd jl cou aig glas | as olo olis mlis
oddlice ylgi co ¥ Jgaz 10 (Y Jgoo) cudilas Jlo goe jil gy glas)l 5 Jole g0 ol (oS o Lol ol o Jxe 2oy
el (p S g cuid s e hee o jlos 5l W gl i o)Ll Jolsd caliSie shaw s 3 4 Sgei
2 55 ey (2ol 4 OF S5aS 25 Reghy ol 5o 28l elansl cits 1 s e e VY0 Lo 4wl
S| lS o 5 00,5 (555l o] (Jsbo i Sl Bl (slaJghor goi g 02 2 3B L g osdh oxie aLS Jobo
elas )l o sme jualS Corge (Sid il aS Woges ()55 (Y1 9) o) Ken g D€ SOUZA alal, )l 40 005 o g
IS 059 cstagy ady al> e p0 Ol g8 a5 ol T sazas ylas (Y++Y) Yin g Al-Kaisi wls,l55 as )3 a5
Ol a0 1y )3 lsm plail S (355 5 a5g el )] 51 olS (g, aloyo y0 Ol 050aS ams o SRalS | olS olse el
el 0 )5 Jlow s by pe digr £l )] oy iy i a dges Sl |y 3xio ol el a5 ols LralS ws s VY 10
plail (ald) ¥ o)k Sliwd g 1559500 025 pas e 4 G i) (2S5 T o)k Dland 5 13 )95 8
(s A5 S Gl 1Y 55l Dlid g 15050 )06 el 0 )l gl cnl 58 Gy on S (Va2 2l
o b oS oy 4 T il Ol BB o8 4 O b ied has 5 b olS b (ajed a0
(YY) ol,5en g Ghorbanian akul, ! ;o 00,5 oo ol 0guaS (35 Ll Cov ogas 4 olS glas,l iul3l
o8l 0,5 wie el )0 Glgioe S5,55e T8 L il g 0ynd 055 canlie Jladle ) oolanul b aST wisged 8,155
O3 ol poly Hhed cll fimen g gl el sl 55ue S (g 5 0y0ed 355 e LalS L g 05, oln]
cge 13555 7,8 b oS il a5 auils Hlebl &)3 ol 0 (Y410) o)) Ken 5 ZNA0 rizpn cuils ouplss
oS Wdged Ol Guizred O9bee 4850 Ll o mdl o QLS 4 Cos 4ty 50 S F ol 5wl il
45 00,5 o0 ol el )| Gialsl a4 jomie g el allls ol S 0y e f“'L‘ ol ady; bazme ;o 1 j58e )8 2925
els cdllae oo ol gl |

aild & Slos

(F Jys) sy fssinn amys \ Jlaiod o s als 3,Shec Sl 355 5 5] Jolyp iSom il
& ailo 3 Shae oy ptin o5 ols i wls 0 Shac yy 5id 395 5 12 )sSn )6 plsi il 5 )kl slaps; (iSen

3&*5;5}‘)?‘-:5)1‘&*%)L°=15L?45)Y)5)l€‘3‘u*“59‘}%.)95\&"1°795°ﬁ)l59¢~3'3}‘1¢5‘t3)1‘gsjt?‘;’ oS


https://cpj.iauahvaz.ac.ir/article-1-1247-en.html

Downloaded from cpj.iauahvaz.ac.ir at 17:35 +0330 on Sunday September 26th 2021

AR 555500 @8 el i1 5 )kl iliss Jolsd i )3 (iS5 (00 3,Skas (o)
Faghen VYo o 4 Logaye s o Shoe o 5iomly 5 (Cblas ()3 gime Sglis ¥ g,k Slid 5 12 5580a plss 0,018
8 S Baion (nl o dwy oo JlSa (Y Jguz) S35 Bl Y 95k land g 15 550 005 pas g cotd I s
5 ol sleady; S 5l eslitul b wtlgige ool oF 25 Il o ply Dot shad 355 5 1565 sl
Ghorbanian et al., ) wss (I3 1) a4 o138 lge Jinl 5 4ty i mlaw (Bl aty) (3slsdy9n s
o Cel g Jploo pé Dlind a5 398 oo Sl 1595 (slodun; Lawgs jBlind 3T md 5 g g iz ee (2012
g el iz Gk sl Aty bl ,sSee (ajer (nlply 00,8 i LB a4ty Gl 5wl Jsbe )8 4 S o
30,5 50 alls o Shos 5 0l Sgegr g yiiar 03)5]8 0l crge ol (al g end gt A o (alié ole
I59500 7,6 0,)5 b o)lgs oo (Sid 2 Laylyd jo s & as casls bl e o 8,k 51 .(James et al., 2008)
crge Wi o wsllas ylel bulyd jo Susslse Jelse 5l ool aly capdin gue |y b5 9,Shes (g0l 9> b
Sland o5 ogdi o Lol T)55e loady; by Sblind o3l mby 5 0dg uizes 00,5 ails o Slee il
aal, onl o (S0NG, 2005) 5,5 i b ady, ey g alys Jsbro a4y ST ) oid ol g Jslomayed
Sy yio 30 0,5 PYA) dils o Shae oy yiion 45 255,85 (5,158 &,3 10 (Y- VA) e 5 Ghassemi-Golezani
Solzpe b Jol> cis i psud e oo VT Jles 1 Slao (pl (e g S5 5l w3 e dee 7o Lo
oSy oS o Sles alS carge )lnl o8 (RS Gl gslas a5 Wisged (315 (IYAY) (e 5 Lsy e
ool jolate &y olS 5 @B (i je jl eslitul ails pl lapT g o cire als 3 )Slas 5 B 5 A5 6 led

il cllae 3eiss Ol bl b aS 5,0 Syz 3,Khes glizl 5 5 Shae bl e bl o8 2 5l o356 ol Lus

Gl 6l ys0 9 S 5elam sogs 3 e )3 5o axdllan 3 )50 Slio il ylg 4325 b ¥ Jou

Ol ouSibe

ceiap oS las g ey cdbp el Sufglemoles wlboSlas wmel)l  golilazye Ol s gl

Velo - IAY Y IFA " AYEY N #IFy " Y R) 1,5

Ve VAANTE A7 YAY/$A ™ fory.* av.fy. v/ N Y () Gkl Jeolgd
FOIYA AN YFNY TAFY YYYFVIAY FA-Y f shol sl

ARRVAL thad AN ARAVAGYS \E 27 A-qfn-" TEV/YE ¥ (M) s 8 519,50
-ro ™ Aoy -y YAY.5* FYOYYE o™ 5 IxM
YNy ARV AN Yoo fvY YVAOF/FF £oIVE YA €8 sl
VoY \llas V1/0F /-0 Y- f \iis - Ol oS

bl ge 2o 0 ) 500,00 Jleiol mhaw 1o o jixe )0 e uf G 4 ks g % NS



https://cpj.iauahvaz.ac.ir/article-1-1247-en.html

Downloaded from cpj.iauahvaz.ac.ir at 17:35 +0330 on Sunday September 26th 2021

A VYAV EY Glio VAN Gline) FF o)l V) Jlo laal axly codlal ol5T olSils o el lalS (59)g0 58 (sole 4y i

@yd anlllan )90 i p ¥ 59,k liud g 13 5950 G0l 9 (55T Jiolsd o3l §1 (puRileo dunnlio :¥ Jouo

wlio (ke L lo’
s 8 ySlas o3 Cblon pls SiglamoySles wlosySlas Sy )
(&0 3 0 55) (030) (saig (wo0) (oo p8) OB 0 eSeks)  (obl)
Sl Jeolgd
aro/vA CA ara/-y aVFAA/-Y aVA/FA alAd/fA Sl 31 ki yio o o
bev/vy bant brassy byvyvia byveiay byvsiay ORI JUE T ST WL B
C FVAY ave/-y CYYIvE CYYYA/-) C\$O/- 8 CVPOI+ 5 Cudid 3l g o lao VY
Olhwd 13,9500 Guili
Y95t

91323950 0 )5 pus

Crony aA/-v CYF/VA CAYYY/OF C\PEITE CI\FEITE
(aall) Y 59,b wlawsd
bes/ve any abys/fy byves ey byvaey byvAey 139 5950 S 39,15
91323950 plgi o )8
asyNny ar-/-s arv/y arFy-/AY EAVSZAT VAPV
Y 59,k Sliwd
bfvive aa brarvy byve. v byvyiea byvvisa Y 59,b wliws

5,05 Lo 2 50 (6l gime BB woy0 B mhaw jo Sl laals iz gel wlal p diiis ilice By > glils a5 le e 0SSl

g 0 SKlos
(V" J592) o2 o gime woy3 0 Jloiol o 13 Sufslsm o Shos p Sudslser 355 5 )lnl Jolsd (1iSomys S
VLS La) Y ok land g 15 )08 plas 3 )l5 5 ot 5l s taies ol & S5l o Shas o ity
So5edom 0, 8ee (n Bl g (Gl g)lo pme Dglas ¥ 9L Dlad g 15 )5S0 rjﬁs 08 g il el e s
o A (T o) S35 Gl V00l land 15 )550e 005 pae g SuiS 5l et e e VTl @ bga e
S e (St i Lalpd (0 olS (o) lagatly (il )3 54l 055 5 15 y95e )8 0 )15 oS (nl 5o )
&y slade (05708 g Sl sty Haud 055 5 155550l b )3 olS (s 50 Sufalss o Shoe (ke oS (5 5b;
O3 OlalS @ G g 4385 5 o Luly 5l eolanl L 5,580 HlalS (nlpln ad Jol> sald jlas )0 cio )l
s sagy 5 e b 5 Wigdh ol Jlars a5 wuS I8 CBge sy (Sas 5 Ll Sl a3 58
-0 odbe pl age (V41 9) o Sen 5 EbAdl Glabos b a5 08,5 vall [led 4 Cad So3eden o, Shae yiul33l

Oy A dgazme il 4 (o ywgid olg5 a8 atile Hlebsl &3 olE o (YY) o S g Khalili 3L 51 ol


https://cpj.iauahvaz.ac.ir/article-1-1247-en.html

Downloaded from cpj.iauahvaz.ac.ir at 17:35 +0330 on Sunday September 26th 2021

\Y# 15055500 @8 Gl 51 g (6)lnl chlizes Jolgd Cov D)0 (&S g (oS 0 Shos ()
Sladod gl 00,5 c0 dgamme wils 4 S oobe golais] Wy, g Wb o GrelS Sis g llpl o Sy
4 S 45 ol Gy 1 )sSele 0 )8 5 Susglam 0,80 iy o5 Cel 0l yse 1YAF) palle 5 (Lo
5 Sz ye8 Lewl) fen o ciily o o1y olS SGjelgm oS lee ioli8l as o FVAL 15,6500 0,015 pae valls Lo
4l adlate glady) (9 9 09y Spglans g Lt (35 1)l L 1555500 7,18 45 Wiaged (515 (17AY) S
1y sk (i oz 5l ooty s glaiss Sl il aiilgi o g a0 g0 (S (23 Slge g Ol i gl |y 4ty

il cllae i ol @l b a8 il Jila o

Y59k ©lind g 13 59500 Guili 9 55l Jolgd (ylojod J1 s )3 53 anllland ygo lio (il s lio :F Jguor

S 5909w 0 ySlos 4ils 8 ySlos
¥ 595b ol g 133 59500 Guili 6okl Jolgd
(&0 s 55 p5) (LS 58 0,5 9luS)
CYSYITS CFa- - /58 (92L5) ¥ 59,b Sliwd g 135950 Lo 0 )15 pure
b1oy - /6y boas-/a 1325950k o 3,18
ae--/of EIARRIINS ¥ 395k i g 13159500 plgs o 0,18
byfavisy bosyeny Y 595l ©liud 8yl
dyve. ey dfyse/AA (AL®) ¥ 59,b ©liwd 91325850k 0,5 puc
CAYY./FF CFAP - /A 135950 o)l
Sl 31 gt yioudno A
VDA /SY as. - [f8 ¥ 595b ol g 13 59500 plgi 0 5
cdyyas/vs CFYY-/A Y 59,b iliud 0,5
eV fay erat-/AQ (AaL®) ¥ 59, ©liawd 91325850k 0,5 pue
dyvoavy de-v./vo 1358500 ol
) R JUEN SN IRL
CIYY-/YY CFA- - I0f Y595k ©lind 9 15159500 plgs 0,8
deyvys/.v df-a-/00 Y 59,5b @lawd 5,15

5,5 K0S b (5,0 sme NS 0o 30 O gl 40 S5l slarels aizx (yge;l pelel p aiiae olie Bgy> glylo a5 Sla ke o Sile

o g Ll
99 ool e Lol o o gime 00,0 ) Jloizl o 30 So3glsn 355 5 s lal Jolsd Bl cos cuils y el
Lo bl sl i a5 8l (i oSl dgliie (¥ Ja) Colas Yl ian il bl sl hole
il plasl cuid 5l pded e oo VY0 Jled 4 Sl (el (g ieS g ldd Gl s e e P le 4
S olwl 5l ablge ails 5 olS Ltug; Glagizy (0350 Sl mepedd (FigSz Silo cubloy asls (V Jsuz)

0, Sles Olyd 4y g0k (Sl iy asls Ol oss el wls o Slee cuiilo ol aulxe izl 5 S


https://cpj.iauahvaz.ac.ir/article-1-1247-en.html

Downloaded from cpj.iauahvaz.ac.ir at 17:35 +0330 on Sunday September 26th 2021

YWY VYAV EY Glio VAN Gline) FF o)l V) Jlo laal axly codlal ol5T olSils o el lalS (59)g0 58 (sole 4y i

i i a8 Woges b5 (Sad S Bl ceyp b (YY) o Ken 5 Beigzadeh alul, cpl o sl ails
cails Hlelsl (Ve - ) Setter 8,k 51 ols zals 5l e jabas |y dils o ,Sles 5 So5e)am o, Slas wiils py ozl
cge (sl i oole LialS  ogdle a5 ail e oLS ged g A, 0aiiS Sgazme Jalge ales 5l Ol sgueS A
oLKea g Chimenti iolej] )0 0gd g0 clilsp asli jials amil )0 5 ails 4 lacsl s g ,S eumtd jo DS
CBldS Cllsy a5, Gyl Sl (Sigle et (S, g Glidles I ale e o Jugb, 5 g98s (V24 Y)
by cuils y ol o piing a5 (¥ Jga) ol lis ails mls iz e clls calhae ubod opl gloaidl L oS
Sland g 15,580 0,5 pae jled a4 cdlop (adld (g yieS 5 Vg b Slawd g 15,550 7,18 r“TSS 08 Hled &
e oS Cbls HLBl Gl ee willon aSll p aln)sSee e Sl pgad jo 28l plaisl (aall) Y ),
0,8 Sl Al 5o Gl crge ails o Shes (Ll 5wl e sk 5l e 055 L 2l s (S
ealle 5 ldlbgyl Sligios gl bl Caws golie b 4 35 (FIY) oK 5 RAISST Liol) ppas 10 o
ol ol e Jlazsl 4y bl el s ys ¥ il el TS g, 0 S oS cad o 5 S (1YAF)
3 Shae Gl3l s bl cote 13U rizen 5 LS Ll g, ool el el U g pediiens (9 y90 3l Wlgi e
cels Cilln i gl gl b 4 wcel o0 oL iy pasls iylidl dely 45wl ails
O 91 030
San s 5 Sefgla 055 ool Sl Ll il Jlo ixe o y0 8 Jlaial s 55 (tlgy woyd 2 g)lnl Jold ]
4 byrye (g weyd Grider (V Jgaz) CBl o sixe 51 ety s s Soigle 055 Sl g skl Jolgd
Jsaz) b polaisl cuis 5l pded jlo oo 7o Lo 4 (eiign o yo (e 9 il 5l il yle e VY jlas
0,99 (yo oligS ey o Sid 5 o Lole il ) baails s seie Ol 0gueS i pols iz o (Y
ol 0l o5 ailise 2ol o] s anulii o33 5 ond anlS Laalls Cons &y (g olge JEI 5l il s
Sty n colo bolS (i Ll )0 aSil (red 00,5 (o0 g n weyd Rl g ladils (ud SosS e ge
abal) cpl ;o OV ) Kep g gz ,5) wrs go Gialdl 55 1) 093 Jslore slapyisp olie (i 4 Jomie
Gkl 5l 500 59, 8 kel 590 50 (raign Glime Cnyidin & Wdgad GBI @58 50 (WYAY) ol Ken 5 (65 e
el Cawdds (ao,0 AVY) (LSS 59, 0) ddlaie Jgoms sylol 5l puiigp Oliae cpyeS g (duoys VY/F) aidhate Joono
sy 5 Bl 5 g sl JoL 5 pelitiay a8 1 S5 25 Ll o |, 15 (55 oo el L]

sl i o ails (g 0 Shas 5 (peiisn doys 45 Wisgad 5,lS (VYA)) ol Kas g lsd, 8,k 5l aaxails


https://cpj.iauahvaz.ac.ir/article-1-1247-en.html

Downloaded from cpj.iauahvaz.ac.ir at 17:35 +0330 on Sunday September 26th 2021

VWA 15055500 @8 Gl 51 g (6)lnl chlizes Jolgd Cov D)0 (&S g (oS 0 Shos ()
Lol sl ooty JolS” ()bl Ll yo il (tisyy 0)Skas 5 ails o)Slas (it &5 (5ysbay 285 )18 (Sas
(Y++A) Triboi 5 Daniel :yio>es .oel coassas ails ol p al> o 40 25 Hles Cos &l uiigp duoyd (p yiden
ool s o)l colle Lulps 4 Cons ails (g wops Gl g (S G5 45 S a2 00l
oz S @ Glainlis ppgail oo Cans palS Eely a5 woges pdlel (g 5wyt olge Jnl el |, el ol JJo
o0 1 el i GlAwlas piuwga] A Cand i g Alwgy 50 g doyd a5 ol 5l g 0sd e il
s el 3ol sloazily b gl ol oS al e Gl Sid 5 Lulh s alls uss s
gy 0y as
) Syl s s s ) Sl s 3 Syl 355 5 bl ol i ot 5 8 Sae
Ceigp 0, Sles o ideg aS ol lad lbu.\i)L.A daslie (¥ Jgoz) cuslas )losz.m Sl oeign 0,8l p Jole g0
elal cuid l psed e e VY Jled 4 g n 0 See (1S g cdd Gl 5 e die Pr Jled 4 by e
doyo a8 357y b ylice Cuoty (i wuops po il o Slas yd fol> l il (i 0 )Sles (Y Jguz) il
Sless 90 50 ails o Shee aShl @ azgi b Ll g ;500 jlees 90 5l w5l s e e VY- Jles j0 (g
il et rerkes Fo led )0 et 9 Sas g ol Jlews SuiS Sl S e e VY jla 4y Ceed S0
7 OTA) ol 5 ollad Loy O 23 Gl b gy 9 Shee S S (Sad 25 Lo Sl
e i il il kS ok S 5 S lSin 4 45 0,5 ol G S 3 (sl 2 135
Whse GRS g n wo)s Gl Clde 4 gy 0 Shee g Al 00l 0,25 ()5 sl o A yo g JE
Ol L dils ptig g o Slas oS ol C)T Qge (VYD) s paé g Slp Slados mls (VWA ) Kan 5 (goesns )
Syl gme JeolS ghlol 4 Cans ol Sas 15 Lyls o i el ol Ll wdl pels | Sis i5 mlaw
gy 3 Shes (n a8 5 ¥yl Slind 5 1550 )8 plg5 0I5 o 4 bgrpe (i 0 Slae (n ki iz o8
B Al oo e 4 4z LY o) <ol polaisl (aald) Vo)l Slawd o 15,680 008 pae les &
Vossk Dlawd 5 15,5500 )8 0,15 Jlod )0 ails o Shas (595 Vb calls (508590 2o ) 2 ¥ )5,k Dlawd 955 5 15 55500
g Kaschuk bl cpl 5 cadls 15,5500 )8 0,05 Jles j0 ufigp o,5kee o YU Lol e olss oo |,
Ol s cpl o Cawnl Pl aSS s ST 515 1) 15 68w 7,8 00,8 S s wils usig ol (Yo Vo) oS
Sland 3957 5 15,9500 0187 Lo ) Cennd (55t 53l e 4 1980 g i) s3gS (il IS 45

0aiiS ol51 Soselam oS Cukld 4 lgi o o] LY ales 5l aslaals xSy o,Slee 5 alBlas & jgoas ¥l


https://cpj.iauahvaz.ac.ir/article-1-1247-en.html

Downloaded from cpj.iauahvaz.ac.ir at 17:35 +0330 on Sunday September 26th 2021

A VYAV EY Glio VAN Gline) FF o)l V) Jlo laal axly codlal ol5T olSils o el lalS (59)g0 58 (sole 4y i

4l 0,8 o)Lal (Bl 5 (59, () 9550 5 (3955 9 peli Sid) 5 SLe laE polie Lia aalEl ys jaud
e alasly cpl )8 0S o wwb 1) Badns ol 5 ols slaazily (Y- + Q) o) Ken 5 Yazdani olallas 5l easl cows
gy 0, Slas Jlo Se ioli8l cely 128 055 g 15 S 5l a5 Winged 5,155 )3 ol L0 (VYAY) (sogese g
5255500 @588 8,15 a5 a8 widgad (5135 )3 olS )0 15,550ke @58 (s b (V0 VF) ) Sea g Ebadi )b 5l o
Syes Al 1y xios ol el a5 (b &) ails o, Sles g g 3,Shee Liulpdl Cucls

& S Ao

“J> sl S g 1 eSee §l 025 L olS etign Oliee g s 0 Shes il oS S Ol oo S 55ba
SLaS 5 o 5l @Sl 5 Aty dnwgi )5 paie ol pge GEE & 5 arils LS oLS esliiul LB lavd oS
Ol 05eeS i g Jloy )bl Jalys 5o Slad 0aisS > (glais i 5 150555 il 0,25 bl o Lo o 0 i
75 paghee Ao ()Ll Ll el oty b 4y az i b .0s0)5 oLS (g 5 (o8 0 ,8koe il g 05 sl
9 152,550 0,5 pae 4y Cos s o S (g0 )0 Fo vge Comge V9L Sland g 15,000 3al 0 )5 5 i
Dgdige Vsl Slansd

Sy g Sl

5 o5 STy 2 yied 9 15 )3es )8 plgs I s p Olyie Cod Kl (9,8 (chagh b 5 Alie ol
ool ol3T olKils Jamgs o] aijp g oozl Suiwl wases 10 Ol 0geS 25 v Vo F Ll S K ©)3 A8
33,5 oo 519,08 aliwg o a5 Sl 0035 el lsnl uly

&l

5 by 3 Shoe szl g 0,Shae 2 pomgin; 6oln 5 LysSele 08 5B YRS o mallo 9.6 o bl
A2 DFA ol aols GLE psle . y3e 5 055 Cilises yolis

Wl (e Sl 59, Sles szl o Slas 1 5905 355 5 (i 25 SITAYAD .z (g 0ol 9.9 Flp
ANV A (VP £y olys DY ama 51,8 5 adsi 4,85 52 o8 50

OeSon g g 4l 5 Shes 15 joSole el 5 (2 (25 STAVAY S ooME 9.8 cpudo (5,580 ol (Qligs

Asao £ olS Sladg g e o o iolen L £l)5 0e50 y0


https://cpj.iauahvaz.ac.ir/article-1-1247-en.html

Downloaded from cpj.iauahvaz.ac.ir at 17:35 +0330 on Sunday September 26th 2021

¥ 1 ysSen @8 el S 5 (sl i Jolgh 2 53 (S 5 (oo 8 Shos oy 0

D53 S g o5 STy p S 055 polie g 1n,s0le g6 ST oy n IVAY o (0500 9.8 ((OME
(YY) gl amly ool of5T olStils el ol sialonped siubyly oole dolilad . 3q )5 b5 IS (glails
RRTZRR

@izl o Slas s 55kl 550 5 55y Sligw 2l Jslre ;56 AWAY L& ol 9 0.& plgdlae g (ol
FY=FA DY (2l (559052 528951 aloma (slails ©)5 (259 Glien 9 0 Shos

i 0015 > glags Sl il ATAN S goloall g .0 cof )l wf & oS g clinle wp (Sl ysd
o5 5 Jyere solal kbl jo 03 ol o Shas lizl 5 0las p yaud ol 055 5 VsSaw)] 15,550 B
MVE-YYE (DY ol ely; slo gy 4 yii .z S ddhais 1o 5Ll

5 150550 @B (mtied b sy IWAY o gy (B 5 0 «e3LT395m (ly0l ol (oM o gy i
o 055 egs gl o8 i llyd o (vigna sinensis L) Ll iz Lush oSles 5 psogiisie St
kel ioee oSS Lo «SSB 1 (65 )5La8

sy 355 S IVAY 20 (655 50 9 (6 iy st cp (5395 T a0 i (B B (g1 0
(=15 OLLS 39ln5dsS] ol o5 5 ks o Ve F s (S 008 p0 T lizl g als o Sles y ailand
JYY-YAZ «(YV)Y

2SS 5 SIVAL LB (ULl g e Sy oo OlFp e oy e (s g ol 00l pai
(=5 OLlS Silnsd cieeh el acllad (ZEAMAYS L) &5 v pe dw plordinn 5 () Slogas
X051 DA lgnl axly codlasl of5T olStils

FEF o sleal ez aapds oRails il jlacil .odle cely; AVRe g LG 9.5 . (w «0low «.(§ (o0 g

Al-Kaisi, M.M., and Yin, X. 2003. Effects of nitrogen rate, irrigation rate, andplant population
on corn yield and water use efficiency. American Society of Agronomy. 95: 1475-1482.

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.

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://cpj.iauahvaz.ac.ir/article-1-1247-en.html

Downloaded from cpj.iauahvaz.ac.ir at 17:35 +0330 on Sunday September 26th 2021

VHY VYAV EY Glio VAN Gline) FF o)l V) Jlo laal axly codlal ol5T olSils o el lalS (59)g0 58 (sole 4y i

Chimenti, C., Pearson, A., and Hall, J. 2002. Osmotic adjustment and yield maintenance
under drought in sunflower. Field Crops Research. 75: 235-246.

Daniel, C., and Triboi, E. 2008. Changes in wheat protein aggregation during grain
development: effects of temperature and water stress. Europa of Journal Agronomy. 16: 1-12.

De Souza, T. C., Magalhaes, P.C., de Castro, E.M., Duarte, V.P., and Lavinsky, A.O. 2016.
Corn root morphoanatomy at different development stages and yield under water stress. Pesquisa
Agropecuaria brasileira Brasilia. 51(4): 330-339.

Ebadi, M., Majnoun Hoseini, N., and Chayichi, M.R. 2016. Effect of mycorrhiza fungi and
humic substances on yield and yield components of corn (Zea Mays L. Var. S. C. 704) under
limited irrigation condition. Journal of Agricultural Science. 47(2):165-174.

Ghassemi-Golezani, K., Heydari, Sh., Dalil, B. 2018. Field performance of maize (Zea mays
L.) cultivars under drought stress. Acta agriculturae Slovenica. 111(1): 25-32.

Ghorbanian, D., Harutyunyan, S., Mazaheri, D., Rasoli, V., and Mohebi, A. 2012. Influence
of arbuscular mycorrhizal fungi and different levels of phosphorus on the growth of corn in water
stress conditions. African Journal of Agricultural Research. 7(16): 2575-2580.

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.

Jones, J., Wolf, B., and Mills, H. A. 1991. Plant Analysis Handbook, Micro-macro.
Publishing, Inc, Athens, GA.

Kanani, E., Dehghanisanij, H., and Akhavan, S. 2016. Effect of different irrigation methods
and mulch on corn (Zea Mayz. L.) evapotranspiration, yield, water use efficiency in a semi-arid
climate. 2™World Irrigation Forum. 6-8 November 2016, Chiang Mai, Thailand.

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.

Karimi, A., Sepehri, A., Hamzehei, J., and Salimi, G. 2011. Biological phosphorus and
nitrogen fertilizers impact on the quantity and quality of the herb borage under water stress. Journal
of Plant Production Technology. 1: 37-50.

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 potential
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 1l.


https://cpj.iauahvaz.ac.ir/article-1-1247-en.html

Downloaded from cpj.iauahvaz.ac.ir at 17:35 +0330 on Sunday September 26th 2021

VFY Lo 08 Bl 31 5 6kl cilidee Lolg comi )3 S 5 008 o ,Shas o)

Khalili, M., Naghavi, M.R., Pour Aboughadareh, A., and Naseri Rad, H. 2013. Effects of
Drought Stress on Yield and Yield Components in Maize cultivars (Zea mays L.). International
Journal of Agronomy and Plant Production. 4 (4): 809-812.

Miransari, M. 2010. Contribution of arbuscular mycorrhizal symbiosis to plant growth under
different types of soil stresses. Review article. Plant Biology. 12: 563-569.

Raissi, A., Galavi, M., Ramroudi, M., Mousavi, S., and Rasoulizadeh, M. 2012. Effects of
Phosphate Bio-Fertilizer, Organic Manure and Chemical Fertilizers on Yield, Yield Components
and Seed Capabilities of Isabgol (Plantago ovate). International Journal of Agriculture and Crop
Sciences. 24: 1821-1826.

Ribaut, J.M., Betran, J., Monneveux, P., and Setter, T. 2012. Drought tolerance in maize. In:
Bennetzen, J.L., Hake, S.C. (Eds.), Handbook of Maize: Its Biology. Springer, New York, pp. 11—
34.

Setter, T.L. 2000. Transport/ harvest index: Photosynthetic partitioning in stressed plants. P.
17-36 .Stress responses in plant: Adaptation and accumulation mechanism. Wiley- Liss, Inc. New
Yourk. 14853.

Silispour, M., Jafari, P., and Molla, C. 2009. Effects of water stress on maize. Journal of
Research in Agricultural Science. 2(2): 6-17.

Singh, B., Singh, Y., Sadana, U.S., and Meelu, O.P. 2000. Effect of green manure, wheat
straw and organic manures on DTPA extractable Fe, MN, Zn and Cu in a calcareous sandy loam
soil at field capacity and under waterlogged conditions. Journal Indian Socity Soil Science. 40(1):
114-118.

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

Yazdani, M., Bahmanyar, M.A., Pirdashti, H., and Esmaili, M.A. 2009. Effect of phosphate
solubilizing microorganisms (PSM) and plant growth promoting rhizobacteria (PGPR) on yield and
yield components of Corn (Zea mays L.). International Journal of Agricultural and Biosystems
Engineering. 3(1): 87-96.

Zhao, R., Guo, W., Bi, N., Guo, J., Zhang, J. 2015. Arbuscular mycorrhizal fungi affect the
growth, nutrient uptake and water status of maize grown in two types of coal mine spoils under
drought stress. Applied Soil Ecology. 88: 41-49.


https://cpj.iauahvaz.ac.ir/article-1-1247-en.html

Downloaded from cpj.iauahvaz.ac.ir at 17:35 +0330 on Sunday September 26th 2021

Scientific Journal of Crop Physiology, I.A.U. Ahvaz, Winter 2020, Vol. 11, No. 44 151

Investigation quantitative and qualitative yield of maize (Zea mayz L..)
under different irrigation intervals and mycorrhizal fungi and bacteria

fertile phosphate

Kh. Payandeh'” and N. Derogar?

1) Department of Soil Sciences, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran.
2) Young Researchers and Elite Club, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran.

* Corresponding author: payandeh426@gmail.com
Received date: 2019.08.25 Accepted date: 2019.12.23

Abstract

In order to investigate the effect of mycorrhizal fungi and phosphate solubilizing bacteria on the
quality traits and grain yield of Single Cross 704 maize under different irrigation intervals, the present
experiment was conducted as split plots in a randomized complete blocks design with three
replications in Hamidieh city in 2018 cropping year. Experimental treatments consisted of three levels
of irrigation intervals (60 (control), 90 and 120 millimeter evaporation from Class A evaporation pan)
in the main plots and the effect of combined application of mycorrhiza and fertilized phosphate 2 in
four levels including (no use of mycorrhiza and fertilized phosphate 2 (control), mycorrhiza, fertile
phosphate 2, Mycorrhiza + fertile phosphate 2) were in the sub-plots. The results showed that the
effect of irrigation intervals and the combined effect of Mycorrhiza + fertile phosphate 2 on plant
height, grain yield, biological yield, protein percentage were significant. The highest protein yield was
obtained in 60 millimeter evaporation treatment from the pan and the lowest protein yield was
allocated to 120 millimeter evaporation treatment from the pan .The results showed that combined
application of mycorrhiza + fertilized phosphate 2 significantly increased grain yield and biological
yield. The least of these traits were obtained from the absence of mycorrhiza + fertilized phosphate 2.
The best grain yield (6000 kilogram per hectare) was obtained in irrigation treatment after 90
millimeter evaporation from the pan and combined application of mycorrhiza and fertilized phosphate
2, which increased 40 percent compared to 120 millimeter evaporation from the pan treatment and
non-application of mycorrhiza + fertilized phosphate 2. In general, in order to achieve maximum
quantitative and qualitative yield, the cultivation of maize plants using the combined effect of
mycorrhiza and phosphate solubilizing bacteria in the conditions of 90 millimeter evaporation from

the pan class A is recommended.

Keywords: Irrigation, Plant height, Protein percent and Biological fertilizer.
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