WA/ F oled / YP A/ AN/ (O 5 S poke) S gla fia sy alons

b8 Ciliie alis L3 (PGPR) ol at; sl 531 slos 80 b Ly matls b

(Hordeum vulgar L.) s> S ;0 5 55eb 0l 2 jied 5 055,40

O A A (S e B, (L e Fow e IRV

e 4 ools o
hokmalipour@yah00.com ¢, 5 4>y oMl o131 s&tils aass s 55 s sndils
Mirshekari@iaui.ac.ir 3, 5 a1y oSl s5T sBliils (55,588 suStsls bl Mol 5 el 05,8 Shslan
Raouf_ssharifi@yah0o.com :_L.s,l gime o&usls (s, 5Las salisls obls ohel 5 el 55,5 St
f.farahvash@iaut.ac.ir < s sols ol o137 o&ails (g3 5la8 sasiails wbls ool el ;558 Skl
ebadi_ali2000@yah00.c0m : s | gime siils (55, 5La8 sl QLS 3ol 5 ey o5 8 skl

oS

SdsS Cilises gobus 13 92 S ssab Cutpuw 5 09,5 9kd 2 0bS L) Symme S T s sobite 4
GBS b plosl Juol axly el 5157 olKitils deyze 53 YAA (el Jlo 53 inlesT jid 5 039 i
Sud 355 9 (091 gin S| Al 039,585 JUSh 53 p Sl Ao g F e yii0) b dus 55 059 55 Jole 95 Jolds ool
Sy Sy 5l 5 b 59 S &1 o8 S, s (P2OB Coppuots iSa 53 yid pSHS 5+ 9 Ve )
93 bolste 9 OF (o siusl o) ool sasg T & (sl p55559,5 siSUsijl b gl uaili O99) b ¥ 53 ol
9 S 5 SKiS O)g g 93 S p 3Axi S sokb Cas s (09,5 9kid 31> OLiS gl . ad 03y yolaisl (5 S
9 OF9 s 395 zobuw i3l b &S e 5 gl 4 aizbls JLE GiulasT 3590 slajless el Coos S s g asls
LS b ek plgs zadl 53 S b Cae LB LS 095 okd 9 SRl S b Casu shud
anlllie 390 Sl 5 b 3,al geli 51 i OF o siusl o sdsned pobs pwsil 5 O (o siusl 23555555 S Tbgi
S SS9 ko Gl 039k 355 X yhud 395 b XolS My S e Sl Gl S S ST oy
AL L )k el ol jod & Jhd 5 0595 g 2 5YL S S 4 50 S Sis 00le o ey Al sine
S 1 g gas L 9 S s olaad o ke 23,5 3551 Aald gobs b dulie 53 OF oo siasl o sdg ool sl
0aSLh § S SNaa o iy b 03lie Siioalys pae 93 OT (2,25 9 pols yuuwsT 5 SUgis b pl5 il 53
L 3 el el Cawsdy ST 95 cpl ald Zobuw )3 BOT (25508 5 yind 9 039, b (2 YL 3 S 2 b
AL S b Gl 51 3alh b dwglis 53 6105 Cublasl Jolm oled 53 olS Ay S e slagSL
Olgie 0T Sy b Gasls 5 Gy )5 Sy olaad S seb Caspm Gl sgbiie 41 ol iy 292 12595
M) 039,555 39S 5l g 2 SYL 53 pols yew3T 5 gl S AL b plsi ssb 41 )3 udls 45 5,5 sleadey

394 83 3 IS 43 (P205 & j9u03 JUSa 55 siud p,S S §+) yiud 5 (QAlS 039 o SiSa 53 p,5 9

355 5 038 sk b cosler g il ol 4k, e o STl e hdST S0l

ASH =AY am S — Y (g Yo 0Ll = Jus) il o stms ok 55

VWA e i de S)YAQ OLT sl s



Oy g b 5 03558 SassS il polie 53 (PGPR) obS sy eyl 3l slags SSL b dy edls 13U/ ¥

L St ol (YT ols) il o Sl 5ol
WS sl Jy gl oy LS 55 ab j5b o
L OLS Lo mdl calpls (ol ol S s Lo
Cstae dm 4 1y Ol Camar Ll e Lag SL oyl
St s b O ke 3 55 4t 4 3 5 okile
5 SLgsl (Yewva O 5 SLS) s S
5 A3l s SL dde slags SL alax Sl gk s
T R i T to e LI U Cy Sl
35 Sl 0l 5158 osline adlaie glas 5 Ol Ll i
Dl houn YA B NY spis Jsames il 58l (635050
b SL ol OFA (Seshe 5 (g3lsl) ol o
Aed 035 Jsle 5 035,50 ) Sl e dle
S5 0o 3l g5 BB olie L5 LS
OSSsee 3 O eeS) gl ey 4 A, ekiS
Lz o 13 80 Cou 1y el ObLS sy A,
J= om0l 5OV f OLKes 5 )
23 sy, bu g (SLE s s pe Gdae LS S
g 5 sl f.x;f srsera O le b oaglie
S I OYA O 5 gdamme, 58) LiL o S
S Rl L olS Ay S e slag S A e
cde Al s il S s s se Sdee LS S
508 Wl age B g aly) by gME ole
OLES Lo gy tins 13 36 o 1) 0T 5ed 5 A
oz ook sl g QLS mdl asilesls
O, il e el g (gl pme LS
M 53 S o3lll 5 ol i osle 3 il s
5o slaasl (Yer¥ oKes s 0lal) s
3 ol S ol OF 1 Sk 55 (Y ) o,Kes
S 05y abex 5l 23 oSl slag il
S SL licas Sh s 5 sl laglul
S n e SR OSBRIl o (Rl A5, S e
‘;" —ol ms il Sl L C:EJJ @ C.,:L B
L3 ged a8 Ao 3 $O s s NS4
53 il T4 e s sl b s
Glag L Sl eslinul abauly 4 1, S 5 sseb o
@ Loped SIS aUsessge 5 ek s
5 b 6, £ 0888) OS5l 5 SIU b g 55 el

" Sharma (2003).

8 Zahir et a (2004).

°Bashanetal (2004).

10-Gholami et a (2009).

- Azotobacter brasilense DSM 1690
12 De Freitas and Germida (1990).

3 Fallik and Okon (1996).

Asddo

3o Li, LS 3 ags s e
Lo sdir o (S5 50 Jole n Sege ahex
S sla rlx\w;r@a)lasu&ﬂw;,.uﬂs
Al e Bl A e cpl s Al e OlalS s Sles s
Sl B o e a0 Olanle il bl 4 S
5 oosb S il edgs 5 olS e s e
-L;ﬂ)‘)ﬁ?ww&\jﬁﬂju@délﬁfjﬁgﬂwj
Loy Ll S, b csm O s 5,8
(VA (a5 ) s sl O3S sk
Sl abol o (55158 ooy S Ol gea 05 S5k
SS el 335 e B Sl gleS s
r Sl el S 05 S s aalllas (VYVY ol5
Ly Goleand v gosg oS i, A, 050 e
O g osdle (OYW (s S 5 ay) LS o SaS olS
bl Sl SGalS Glals 5 IS sl i o
Cep (14Y) OLas 5 LWy T e ol 4
035 Ly x5 U5 Sekd oSo g | S ek
Srole 35S a5 Llesly QL (gadate Dlallas il
S AYAZ OLSa 5 g JewS) 03 b
Mo (Vaw ) as 5 (188F Gyl
Loy enss Aok GRlBl 5 S ssb ce e alS
SN g e ol Sy 53 b e (i)
Jdl_,.ida 0555 35mS S Lsls olis (YaaY) Ol 3
s WS e als 1y oo S, b s
okl Al S osluw oS azsls bl (V44Y) ol
Al oSBT s 53 05558 Sl L

SsS Gk 5l s s 0isA b
WJE 5 Jom s M5 gl sa LI e dle plad
JLis a5 (s Dl howe cas lacal
038 Sl 4 8L ook (s3slis s
el gy Glas S L pladd slas S 5l LAy
S Sl aile Kl oo s slas S Sl eslanad Sole
OLSes 5 wSLS) 550 slad glassS a5 iy
o9 4 ey S 5,8 Ll cpl s Cyawv b
Gl S50 4 T (POPR)eLS iy S e slags S
Ml o e gl 2l G e aliens glaa S L
R 3 Mg GRIBE 5 oslis gla ella ey

! Ritchie and NeSmith (1991).

% Tollenaar et al. (1994).

% Longnecker and Robson (1994).

* Peaslee (1977).

> Cakmaki et al (2007b).

® Plant Growth Promoting Rhizobacteria



VAL WA P -V 2 ».?/_alx(qjsuf,\;) S sla s do

03 O5a 38 sl st bl ol slg S s |~
dajugjj;:;)mﬁrﬁjicswjh A2) s ¥
b p SS T Y i) Sid S 5 (sl e )
il a4 o gl s 5 (P205 &y sSs s
AUsTL el (=l 050) = ¥ s (6 SL L
5 OF ol 850 ok 31 00 el 0555 5
o) s e Al el el (6 SL gy blse
50T e e 5 a3z 01l SlaSl s s St
s S Dl annse Sislam Slids Sy
0 Jsb a4 cils L 7 glyls o3 OS5 & ud 4y
250 oS5y e Sl WA sy e ol L e
ool o 5l bl glaes S aaa (gl oslana
Lod s gl s a8 5 10 55w e 5o o
A 6L a5l gl o S s Ol dags S
eslizal 35 b 5 03 5,8 Jsbo VY bl 0T o S
Sy ol 5 Lag SSL L A il e 4 s S
5 ) L el e pes Joe 3l
Ly 55 Cose a4 as,5e oll (Yo O
S 5 Vo kg jsb o Ll 5 4 g
53 s pladl Sl b, Sy edalie oLl s
ooy oo sbcdle boogsle ke a Al ey Jb
A3 8 Jlasl s
oo Sl a0 Sskd 65 o3l ke 4
LSy oseb Sn ler A b ) Sholes
S Sl S s T (Gl Sl LS i
& ol bl s wline 0@ 55 5 S
et sg ekl NS Sy B LIS o8
S Ade sk Aokt s Sl S s 5w S
Shdes wg m el il Jsb resle S sl
s s el e Ky sl b ol
A3 ke 05 Sekd i 3 (YWD e S
Loss S oseh S dnp S8 w1y B e
5 085Sl S sl ns daly Sl esliad
(CVAAY (gon 5ailS
S P osb o =V/05 S S
2 S e el sk A, o Sl
j\&&dﬁﬂj\wdﬂﬂbwcwwéujw
wlg.ﬁwvbﬁlfﬁaﬁﬁylbm
aw Ol gemle V010 LSS s Vs S o
goekis o, glawn o Ol 5 oS A ol b

® Azotobacter chroococcum strain5.
”- Azospirillum lipoferum strain of.
& Warrington and Kanemasu (1983).

SIS NUSCHN RN Ft- L PRR DERIICONN
51 eslizal &S sl olis T(0440) ol Kes abe sl
e 055 5kd Rl L elS s, S e slags S
Fo0ss QI e S o e R
5 3h0,) Cud s Sl s Sy ol sla s
5 (TVOLKas 5 SLS) 5 (1880 0l Sen
AS 52 Sn om0 b 5 Sy e S
b g Ay S Gl SLL G mEE A s o
OLen 5 ubiss) Conl ol 5158 alises i
SIS (Y220b 5 Y208 0 Kan 5 SLlS Y0
O35 o kzdls Llbl 55 P0AAY) OLKes 5 K pls
o S S L od il s S Six S
YT s |

sl bla sl JblS 1 S e
S ol lap G5 0 8 A5 sline SIS 5
53 Ahe or Al cilse bl s 4 cas
W ol Ol S ple (ln S alais
2 OYAY Gy e S i) s pd e oS
058 kB 05 EalS g Oazmen oy shie 55 2155 OLS
5> M a Sy G sy RIS
s wole piy (K2l 5 Sy sl 228
ma el bl pl sl Gl eol el
Sl SL L ole sk mdli S bl sk
A S seh o 5 05 SAS oS A5 S e
Lyl i 5o Jed 5 O5s0 glasS e sk
L3S o sl sl
LRSIERE

e o3 WA Jle s abel
Lo desl axly odlal sl oy Sliss
(Brd Jsb adds Y g s YA LUl s Ol
S YO el Sled 2,8 4i33 10 5 a3 VA
ngl?.ﬂtjj)'\dla;n&lﬁ-dﬁéb.ﬁrbd\lwac]ad)‘l
S Ges 5 (V dods) AYS pH oL e fﬁj
03 St Slasie b il e zesle Voo el
RGSOM IS W 2S{ Y IS RS R A PR P

Ol 5 1oa 5 Of b 51 bl o
Syt Damme 3 g SEF e Ghle s a3

! Ribaudo et a (2001).

2 Sarig et a (1990).

* Hernandez et a (1995).
* Dobbelaereet a (2003).
5 Kapulnik et al (1982).



0y g b 5 03558 SasS il palie 53 (PGPR) oS s, syl 31 slas SU b 5l ils 3G/ 07

oSS dhexr Sl i Sl ol Sl w8
5 oS £ 0880) LKen 5 O pial «(1445)
o I L oS il ol 5l Sl (TA) O
Oroed Al SRl 05 Sk Al Dl e
b 9 U5 35S C_,Ja.w ol aS sl ol @Lﬂ
oS iy S e o SL L oA =il b wlie (535,
5 b lasS 5 8 Gl L oaS g sba sl
A 05 Skd 5 RIS ek e O350
J_ras S el eals QL&J g;dbu L;LQJ"")J" C»ﬁl{
VAW (o) i 5 (V4QF (O gy 5 SISV Y0 s
Lf'”)ﬁ")"a;f J».alS b gj.v )}.@.E C& (\(\VV
Sl S oseb S 5 05 S ks L,
olises J;-\J..A BE) J.a.w_e B) ijj’l.:.v 6\.&:}5 th.w
slas S C)Ja.ﬂ ol Losls Olis (guls peiilasly
Sr 55 osb on Sl ol ied 5 0550
S opiie e LS b o s S
Sosz e 53 5 0l cddS L ense Ly ol
S Jmle Sl Splee Ll A e gLl @
(?jch LY’ LgLﬁJ.{J) b}_.r
j)gb\-\.d

OSs s las sls Ol bl a5 Jgder
Sl S5 3 oS iy S s (sl S it
c)ﬂ.w))ﬁy))jfélbww‘_;‘fﬂdxujjﬁ
LS ks S sl SU Lok il S
03 el AE) S e o SLibmal Jl s S,
5 01 S grpsk sl s SLs S ¢T}5 s S
sl Jnﬁlf‘ Yy U’l\ J""’& S edalin &wlﬂ f')&
Loalis 3 pobmssl 680 b mdls 31 s Sy
Cawsd 4 @L:.? sop VUSE) ss Jsseia SLg
bl alie 5 S seh o 5 05,5508 5l o]
ke alaly sy SOLS G 0 S ali Sds
Q)LGLUSQ)yw\Q,MQ&QW&\Oﬁ
S 2 osb s Rl elS Al S e slags S
)l;},«jw.,\i;;&ﬁ)sfﬁ S Aol 3l 4 e
Sy 2 S ol s X 035 55 Soled S5
3,8 ch.» oYL s sl i &S sl LS
355 6508 4 pde 53 OF paS 5 ad 5 055

% Cox (1996).
* Hokmalipour et al (2010).

ﬁ)J}g&ﬂl@lB;lﬁéﬁjﬁ)él{jQJLAj
VO gles 5y SO ST Osl 53 03l L1 5 e s e
Oad b Oy U el VY e w0 >\J_<:.:J'Lw =y
23 Jse Sl eslinal by o5 Wl S 035 05
A (a+bt+ct?)

" LAl =e (VA4 (S s e S

e O Bolased sy s Leasls s ol
Sole Sllis s S eslizal Excel 5 SAS (sla 53
(238 bl LSD Oge3l lawr s 53
Z .. . .
S 4 8 w5 03,8 sk

S sl olas LaJ_f;L:.a aslie 5l ol cl.:.'
b e sl U S S L L il
Ar S sbice (RIE S 05 S8 el
ssb S SRy s (Y ) b SO)
S e s S b s il Sl il 05 S48 5 S
SBE S ol5 S8 il b ol oS s,
ol 18,0 oS Shse sl e addllas 55
ORIPN e 38l 508 Ll s Lag SL
2058k S Al 5 S b e iy
[ e NIV B - - PRI E Vi E ples
6)‘JJ{C-;‘JJli J>‘JA d‘LQ: B Aall )L«.; LY Conl
L S noseh S Olse (S 5 0585k
(V484 a5 5l 3 (g ol Lolastl s
oalail ‘L]a.wb O b r.l.s/ gfv )}@L S 92 gf:".'.‘jﬁl
-w)j_..b';; u’:’)\; OL; Ju.f:) JJ:».A ‘_;LQL;JJSL )‘
Sheslazal oS sls olas (V44Y) O @)L.u s
wpie O3S b Al L olS Ay S e slags S
ol @l osie S oseb ce s U1
le‘}\ E) &:JU (Yoo ) Q\)L{oﬁ B }JL. 3 ‘]a.wj.v
s Lgy 0 Jlaxl oK sl sds 5158 (1445)
U ood s 50 e S speb o 5 05 Sk
G2 i se cilise >l o 53 adllae 3500 slas SU
oseb S ol sl olg Jole 3 aS sl Ol
52 s il Rl 05 Sk 5 JRals LS,
05 B o 53 S ) sl
st Sl 4 el Ol G 4l Lz
Ol ciml S 1 o 2V S sl
D feS Ay S e 4Dy 5 JalS s g

L Karimi and Siddige (1991).
% |_eaf Arealndex



\OZA LA WA S YA 2 ».?/_alx(qjsuf,\;) S sla s do

3 andllas 550 gla)led &S il LBl Ol8 o Sole
LoolS i) S e lag SL Lok mdls o st 4
e S seb e G 0558 el
D 53 g W 0 S olds s (ol pme il
el eds Sy S esle ol 58
Sy b pa3ls

ke S b als Sl L)
TG SL L L w68 sl Ol e 3550 slasles
3 O5sjs GlassS 508 55 5 olS Wi, S e sla
syhr s Sp e patls R sl i
slas St Lok & S oS gl e (88
53 ol palanl e eled 53 olS Ady S e
S s S ch 2l 5l aals b el
ook a3l Lol pen SLS L LA el e o
S Rl e Ll ool 8 L aslis o
05 &S Cul J s ol gl e gfch”‘u"}u’
;fﬂchﬂu.a;:u,; ol 52l 5SL g (ool il s 58
A Sl L aslas s ;’ﬁ.ﬁ)ﬂ Lok =l o
S35 2 b 5 05555 SasS 5,)lS S sy 3500
Sl SL 3 S wlie iy 35 S p phu el
3,0 Gl L aS Syl 4 Sl Wd S e
Bl Bl S da.d orFle oS g e C)Ja"'
=l 5o S gl atls Ok gy e
e sl el s gyl prdlasl il
el e 53 (63 5m0 Al Ly edasdlis Jiil.aﬂ
gl S Gl Je s Jp L5558 e
el e 3 S gl el S S
3 GRIPlr m A s S Gy 1B
b O35 35 38 el B S plan el
el ok 018 55 (VFAR) OCes 5 55 Jo oS>
& 7S dons g

e A 5 0558 35 sl 1B L
e 28l el 05 S5k s Rl S bseb
ALgf gl SL L sl riﬁ il s S b
OF il o8 ool e sil 50 el 555555,5
s adlas 5y5e lags SL L ol 8l =il ) 2
de.»wj}\!hdﬁfjggﬁfﬂ&i}nuw%
b sl (5 SU L sy el ol pam a4y hd 5 035 55
s 4 dals C)la..ﬂ L awles 55 OF dﬂf“‘f’ﬂ);‘:j
il 5> Sl jasls 5 S sl o aty el
ede 53 O1 o yaS 5 okl 5 SUsl L el
el 5 S sl o i S edalie Kol
RS 5 e 5 0555 e VL 03 S e

S WLsls Olis Lalses Oliiss (A [S2) 3 S 5550
Wamaly 5 SSY) Ohs,m Al g ebe 3,0
o Sl s 4 AW () jand 5 (Y4AY
Sad e s 55 S alde Il 4 e S 5 egb
jﬁs—iﬁ"&j)

soosle Jlas sls Olis ully a5 Jsde
T 5 e D558 e dose slassSE Ll
S St Ui (6S wd, S e slag SLL L
(Y Joder) AL oo Sls e Ao s SO Jla| Cla.« BY
35 Gl oS5 S a by sbnSle anlie
Gl olS Ay S e glagg 8L x i 558 x O35 %
AV 53 S 5 S asia(Fsde) S Sis 0
2 Oisss eSS AN OSss 38 2 s
pA o S s gl SHkS £0) s 5 (LS
£ R r)li;:_mﬁﬂ AL L L =S ol es 4 (P205
);»ﬁr;‘%/Y)gfﬁ&.iﬁ-o:u&U:;ﬁOij:Ml
ieS alllas )50 Glasles Aald b 53 5 (a5
A5 S 5)_51].3 (@}»J:»); rj_f\cf‘/Y) S i osle
T Liamlie 53 (las oS5l s Sl w
FAVAT G2l 4 o anlllas 5550 slajles dals
dodr pmman A3 S S Sis el ys Sdoys
S sls OLE (F Jsd) Lajlass ool i Kils anmglie
2 OESe > O3 SAS A s fr S
VAT 5 BT bl G e i 4 el b anylis
Sop b os ol asie S S U5 sle s
e g S 3 P205 6 SLS £ 5 Y s l8
Sk s o ol sdess AYA S EMY
S e g SL L sk il osle 1 S0le aslis
350 S S ply S0 4 oS sl DL oS
2 L SL ol 5 4 el (g ph S aalles
o f\): 5,8 a8 gosba s S Sax 055 s
S Ui ks YOIPF il 4 e e SL
Sl sl il 5 )8 &S cl J= s cpl s S
YOIYE 5 YYNE G5l amie 55 a4 psh el
s 5 SJpls s 8, i 035 sdes
S s 3 55 (1430) O, 5 50 8 ¢ (VAAY)
Lo Gy gbS , S 5 5055 Ll sl
me3 S oS Al S e o SL L LA el S s
G AL L LA sy Jls 4 8 S 055 SRl
plS 55 (Vo0 ¥) OLes 5 bl Lo f)lir;""ﬁj
a.u\w:@@u_u)dgjla;@.wlomui)lﬁﬁj
b Lol ol s S, Sis 035 cde il
ARl Bl e S oseb e 5 0SS 4 by



0Ly g b 5 03558 SassS il palie 53 (PGPR) obS sy eyl 3l slags 5SL b Ldy adls ;357 F0A

Ui e SL L pls b 4 s il s

S 5 05355 SaasS 3l law cp 3V 53 sk T
Sedes 8w

ol 5l el s 4 5586 3 ol sl Coba 3 el
5 et glaS 5 23S S5 bl slasles
e DS Gy Carge Ay S e gl SLLS
s (S b S IR ke 4l by LS
Jﬁ@)ﬁ)%gﬂ&yu)&ﬁjbgﬂ

Ol 2,90 S lond 9 (S 58 Sluoguas — Y S

o Wb s I oges IS @l b ey ey gleilalas -0 (51 diged Bes
(mg.kg™) (%) () (VA I V4 I V4 B V4 (%) (cm)
\F NAY4 < /YA u,l:w Yy I} \rd NY =Y

£y

2LS ) Sy (GBS g s (339550 395 ok 1 o Wigy )3 Sy dlaw 9 Sy K 39 oWyl 415265 — Vg

laye (iSibe
g2 S polaas S5 Kis 05 EEIREIN .

AN \Y/OA™ A S5
o/ass* YASE Al I
\ZANE TYvia™ Y yhuud
-lova® Y. /0% ¥ d X 5oy
-[-¥54 RZat VF Jl sl
/v YYVY/YT ¥ L3y S e 638
SRRV N7 My S e (6 ySh X 5y
-1-0YY VSV My Sy 68X yaud
</-Y¥A viEyst 3y A5y S e (£ ySh X phad X 50 55
<]« ¥AA YYAID® oy pgd sl

Y/AY -I¥A - Ol kS gy

dos3) 50 Jlaaml o 53 Jlsgme S a5
= e = a0

2 fiem;’!l
x 2RI .t
g.r‘%@»‘u‘ +SL gl

(G39) 03,5 s

Yoy YA\ Y\ \Atd YA$ fry

(o) 95— a2 50) 5yl 2 ceblosly ol o

S8l 25,15 31 lio (39,5 9ld Ol pueis Wig, ¥ JSUS
aLS Wiy S oo

i
LT

—h— [ eet3l) _

U S L

(V/355) S 5 5545 S

Yoy YA\ Y\v A4 YAS fry

() 59— 42 3) G0y Culdlodly Jol o

2595 51 e S g1 50 o g Ol puadS g, =) U5
oS by S e sl S



£ /AN /F o ke / Y W/ A/ (O 5 S poke) S gla ass alons

B 5 2 08 228 pos
A LS s Al 55 e SekS
O LS s alls s p Sk

ﬁ
K
X
3 v
=
3 4
&
¥
B — -
Y : T T T
Yay ™ vy Yfrs YA Yy

(o 95— 42 50) 5yl yr ceblosly Joro

s 355 351,15 31 50 (39,5 ks i, ~F IS5

+)a~.s 355 5,,5 pas
—k—— PYOD ,lSa )5 o5l st
—— O PYOD ,LSa 0 055l

(1 395) S 3 s30 ey

Yoy YA ARA4 Yfs YAS Yy

(Ay 95— 42 33) (5,10 p Clblssly Jol o

o 3953315 51 5ilo S 1 905 Ea g Sy g, -5 S5

Vs 4

V¥

PENENE SUN I

vy

£ sl S5 s Sealy 03

KPP NP R AV C

r,li,«,ﬂ

gt DSy alani polS Wy Sy gL Ly madli 51 Idg0d -A

+):L..§.>55.»)_-)L§Px
—h—— PYOD ,IiSa ;5 p 55T
==O=— PYO) ,lSa ,5 o555+

(395) 095 od

Yoy A\ v Yrs YA? fry

(W) 59y = 4230) Gyl 2 cudilosly Jolpo

059759 395 3328 31 3Th (39, gled ol pds iy, -V USWS

s 0 18 e
—t LG B 5 p Sk
O LlSe o Galls s SR

(V395 Syt y90b &as yuu

Yoy YA v YEs AP Yy

() 595 = 4250) 5yl 2 cblosl Jolro

0395 395 3,18 51 Slio Sy b ik pa O puads g, —0 S5

B sl e Bk pdp S B s s, S5

asg S i
~
.

¥.
(G p?,ﬂ_.S) [SIEAETY

Wgy yd S g dasd g1 hund 5 (g Jilie T ylaged -



0y g b 5 03558 SassS il palie 53 (PGPR) obS s 5 eyl 3l slags S b dy dls ;357 Y

3590 (6,951 51 S 2 3w T Silue du o - Jou>

S SWE (59 3 w2
S p SS 559 (ke s e
. ; Sylowd S
(2250 550 32 055)
FYI¥C 059y 368 walds pdas

SVIsh (5/YY)
YA/¥a (VA/AY)

SR )3 (g oS skS ¥
S 5> (3 p S gkS A

£5IVVC S 365 1l s
SA/VA b (F/7Y) S 5 P205 55 4Ls ¥
YY/AY @ (AYR) a3 P205 55 4LS 5+

os/vd SBLL L il pae
YYIYe (YWIF) Sl bl il
Volv b (vo/vs) pob gl b 5l el
va/sa (Yo/55) &Sl bl by 4y peils

S p sl sl e wlie b O - b glagsSSle
e 3 .v\j)hr.AL{L;)l:J;u Golel OBl anlllas 3550 (gla, g8
odals 4 Cond S S 055 SRlil Ao Ll s slael

(25) g1 y> S SiS (339 (S9, 0L )y S o0 (a6 L g yhand (59 53 (5 low (SBGAS  1 (pSlio dmy o —F Jguo

P g3l S bgi Pk el Syl $A5Y g 395 Zobw
o T hans o T ohans i Zglans NP 395
(b5 ,3 P2050,55L5) (;t5 ;3 P205 0 ,55k5) (65 ,3 P205,55L5) (;,t5 ;3 P205 4 ,5545) 2 pSkS)
Fe Y Suo £ Y. o Iz Yo Yo I Y. o (s
YVEE] sAesml ssivyn saes L sAYYMT sA¥aml SS/fYR SYYYO SYiYp offfes  av/vst  ¥Eiu Yo
vols-h vyl voivy ko VEIYA h o YK [$a/v4 YY/yvi vihakj  sAYSm o os/yar o av/vyt INVARLS ¥
AV/YYD As/vocd fya/sy a./yva  As/¥-bc A-DAef AF/YYD AVNAE  vviYag  SAIYYM SYIYYP oA/Yaq As

13 (6ls pme goll OVt wlie b oy (glls sl



AN /ol /Y8 e/ /(ST 5 S pke) S sl g alows

_(u.:»uu...,) \.i'-,.g_‘_’!__ O3

T (o e ) Sl LSl

Do sh s b Kaml
..,)dj—{ld. 3 bl L Kl

(o2 sonlize) ui;,.,l,; R

st saalin) Ul b Kol

st sanlin)e b T L il
(s s28lie) 5 ST 53 b sne b Kiasl

Hron

YWYV YV OV Y VY AV AV YV oYy fy OV FY VW AV AV

YV YV YV OV £V VW AV AV

LS TS S ) e s i85l e 555

(P-4 NOPL (Y-8 NOPO(Y- (,lowi cusS 55 43 6LS iy o5 yomo 5l g 5L 51 y5lio 9 5 o pebane s L5 Oy iy —4 IS5
.N2P2 (3-4 N2P1 (A-4 N2PO (V-4 N1P2 (¥ -4 NIP1(d-4 NIPO (f-4 NOP2

(s 395 20U hans a5 41 P2 5 PL PO 53 (359555 @55 A+ g Fr g i 355 8L dauw o5 4 N2 g NLINO *
SUS2 43 (P205 0,8 &) yhud 0,5 5kS Fo o Vo

S oils DL (aa 5) olys QLS 3 ke (S35 (sl andie ATV ool S5 5 s plel )
ﬂﬁjlajscjhwjdﬁé\;&lﬂj)l.w“/\? O e seler e el S ‘.).Jq,.:.xﬁ..«‘.w‘)ﬁyv.@ Y
Yoot VYt O 5 St pole alome )3 S seb Do 5 05 S sk



0y g b 5 03558 SassS il palie 53 (PGPR) obS s eyl 3l slags SSL b Ldy adls 13U/ Y

6)))\...95 )L@;— u)‘)j )}MS BE k_(dnj‘}s‘}nd 6[.&)}5 W ,LJ}_T C))j]é AYA C r 4&}&) INe) sdjljl;- Y

ks YOF LS 5 O Dlidos amsn .(S353LES s 5 5 Sh5 sl (SDlidkos Olejla

C')}\«ﬁ‘jga&b)' °J'<‘SJ3"‘>""—""“‘§)J“*'>: Sﬂ)}@.&om}o);)l:éﬂdjﬁ;l.wvv 'f‘d“ijsj'f‘d*‘:é) ¥

i YOV 0Ll s oK 01l LS

OAD Sl Q\)L...J.nl 'Lfl'u"-')J‘ L}E"’""’ AKJ:'.J\J «6\ ‘U}l& QLéLg C,_G\)J AYAQ e ‘J}'»IL;L;VS 9 ) ;L;b_‘jJtJ\-:.w 0

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

R
)‘_}Al Q‘fo.% J:.@.J: al.<:u.‘.> C)bu&l (J)‘ J.L}) oS C».C‘b) AYA C ‘OJL.LlS 9 ¢ &n@}l:«u cg_ﬁ gLQJ.WJ_’J i

Bacilio, M., Rodriguez, H., Moreno, M., Hernandez J.P., and Y. Bashan. 2004. Mitigation
of salt stress in wheat seedlings by a gfp-tagged Azospirillum lipoferum. Biol. Fertil. Soils.
40:188-193.

Dobbelaere, S., Vanderleyden, J., and Y. Yaacov Okon. 2003. Plant growth-promoting
effects of diazotrophsin the rhizosphere. Critical Rev. Plant Sci. 22: 107-149.

Bashan Y., Holguin, G., and L.E. de-Bashan. 2004. Azospirillum-plant relationships:
physiological, molecular, agricultural and environmental advances. Can. J. Microbiol. 50:
521-577.

Cakmakci, R., Donmez, M.F., and U. Erdogan. 2007a The effect of plant growth
promoting rhizobacteria on barley seedling growth, nutrient uptake, some soil properties
and bacterial counts. Turk. J. Agric. 31: 189-199.

Cakmakci, R., Erat, M., Erdoman, U.G., and-M.F. Donmez. 2007b. The influence of
PGPR on growth parameters, antioxidant and pentose phosphate oxidative cycle enzymes
in wheat and spinach plants. J. Plant Nutr. Soil Sci. 170: 288-295.

Cox, W.J. 1996 .Whole plant physiological and yield response of maize to plant density.
Agron. J. 88: 489 - 496.

De Freitas, JR., and J.J. Germida. 1990. Plant growth promoting rhizobacteria for winter
wheat. Can. J. Microbiol. 36: 265-272.

Fallik E., and Y. Okon., 1996. The response of maize (Zea mays L.) to Azospirillum
inoculation in various types of soils in the field. World J. Microbiol. Biotechnol. 12:
511-515.

Gholami, A., Shahsavani, S., and S. Nezarat. 2009. The effect of plant growth promoting
rhizobacteria (PGPR) on germination, seedling growth and yield of maize. Proceedings of
World Academy of Science. Engin and Techno. 37: 2070-3740

Hernandez, A.N., Hernandez, A., and M. Heydrich. 1995. Selection of rhizobacteria for
use in maize cultivation. Cultivos Tropicales. 6: 5-8.

Hokmalipour, S., R., Seyedsharifi, S., Jamaati-e-Somarin, M., Hassanzadeh, M., Shiri-e-
Janagard and R., Zabihi-e-Mahmoodabad .2010. Evaluation of Plant Density and Nitrogen
Fertilizer on Yield, Yield Components and Growth of Maize. World Applied Sci J. 8:
1157-1162.

Kapulnik, Y., Sarig, S., Nur, A., Okon, Y., and Y. Henis. 1982. The effect of Azospirillum
inoculation on growth and yield of corn. Isr J. Bot. 31: 247-255.

Karimi, M.M., and K.H.M. Siddige. 1991. Crop growth and relative growth rate of old and
modern wheat cultivars. Aust. J. Agric. Res. 42: 13-20.

Longnecker, N., and A. Robson. 1994. Leaf emergence of spring wheat receiving varying
nitrogen supply at different stage of development. Ann of Bot. 74: 1-7.

Peaslee, DE. 1977. Effects of nitrogen, phosphorus, and potassium nutrition on yield, rates
of kernel growth and grain filling periods of two corn hybrids. Communications in soil
science and plant Analysis. 8: 373 - 389.



FAY /AN /F o les/ YF ».?/_alx(qjsufﬁ) S sla s do

22. Ribaudo, C.M., Rondanini, D.P., Cura, JA. and A.A. Fraschina. 2001. Response of Zea
mays to the inoculation with Azospirillum on nitrogen metabolism under greenhouse
conditions. Biol. Plant. 44: 631-634.

23. Ritchie, J.T., and D.S. NeSmith. 1991. Temperature and crop development. In: Hanks,
R.J., Ritchie, J.T. (Eds.), Modeling Plant and Soil Systems. ASA, CSSA, and SSSA,
Madison, WI. pp: 5-28.

24, Sarig, S., Okon, Y., and A. Blum. 1990. Promotion of leaf area development and yield in
Sorghum bicolor inoculated with Azospirillum brasilense. Symbiosis. 9: 235-245.

25. Sharma, A. K. 2003. Biofertilizers for sustainable agriculture. Agro bios, India.

26. Tollenaar, M., Dibo, A., Weise, Sf., and C.J. Swanton. 1994. Effect of crop density on
weed interference in maize. Agron Jou. 86: 591-595.

27. Warrington, 1.J., and E.T. Kanemasu.1983. Corn growth response to temperature and
photoperiod, Leaf initiation and leaf appearance rates. Agron Jour. 75: 755- 761.

28. Zahir, A.Z., M., Arshad, and W.F. Frankenberger. 2004. Plant growth promoting
rhizobacteria. Application and perspectivesin agriculture. Advain/Agron. 81: 97-168.



