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" Transcriptional level.
* Drought-responsive gene.
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! Ascorbate—glutathione redox cycle.
* Aminocyclopropane-1-carboxylate deaminase.


https://dor.isc.ac/dor/20.1001.1.2008403.1394.7.26.2.9
http://cpj.ahvaz.iau.ir/article-1-440-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-14 ]

[ DOR: 20.1001.1.2008403.1394.7.26.2.9 ]

Yo VWA Ll cpieds § Gy 05lods oian Jlu = 5lgal oy oDl alﬂ ozl - o)y lolS (s5e50 508 cipghy sole aslilad

00k Sghead sloyiy b elS 5 L (2,5 Wl 5 S1 Slisdos aube o oid alge,d) Lalls &gt lagg 5L
ol abolidly 5 ol CotS e Gas o oty (59) 2 jlerd £98 & A (05 St |y 5 00 rils puiS
S 3305 olee) (695l 5 SLidlos T al o b (St 5 ol 55kl e 99 58 50 okl Sliles 28,5 50
i G jlend 50 Lol 3gy w8 4l SIS 0 9290 Cusb) 5 olS (g,all Loy b Jolie 4 axgi L (GS69
Dygods b 50 slaale b ojile ol alad als JolS (Sasy 5 obS 0y 090 5bl b GS69 al> o 5l g (s )k]
22 Sl paiged 0 Shee lizl g 0 Mo uad Sz (235 plnl CS1ESG 5 plejen O )gon (s (p2g) S
b ga J3gl5 ggime (5 pFojluil 285 Ojso Sl lacis, jl sl anil B Bd 5l gy oy a3l g o)
W3S O yge i slysle fegid 5 Sl olfiws 9 (VAFR) ArnOn g, Lawss
aalllas 3550 Slio (glopySile 45 285 alnil SAS (gla)lidle 5 aliwsgay (ctalol Slao adS il ls 4525
EXCLE 13316 5 lawgs b )l5g0 o5 03030,5 i o y0 gy Jloi mhans 50 ,SGls (slasals w905l Lawgs

(S (g yio il o= Vo (510 paiges Gos) Giulo)] Jxo S (K jud 5 (o boounidd Wlatiiino ) Jou

S oiere wux JB el oo BB ks JTolge sY o o il Sagd % ol
(x2,2) (plstst) (plstst) (a0y0)  (woy)  (wey0)  (woyd) Jlé. (e ootis)  (PH)
N ToVTy Ve “IA Y- T 4 o sy p3) \ YIvY

olejl wlio y puis ol Lol i1

Sl sre Hls anlllae 5550 (o500 5898 10 Blao 4lS (59, » paiS Pl Lol SIJIY Joox bl 4 azgi b
wils o Slae imy Seielspedst o Slio lie 5 YE DNp ¥ F sz & azgs b b ool (s (P<+/+ )
Sxime oy FAAY) (HI) ctlsyy asls (GlSe o o5 YWRYY) (Sislse o,5les (ESe 55 o5 AUF+9)
ath L85,I5 5 (<8l o3l 035 p)5 2 S ke FIFT) D Ls)lS (2l o3l ()39 05 2 S e VOYV) @ L3515
Sl olarsl g3 ay o 08 b dlie o (2l o3l (39 £, 2 )5 e VINFA)

omlejl wlio 5 kel Lol !

Gyl addllas 350 (So5eleredsdpe Slao adS 59, » kel ol ST Jgaz mli 4 axg b
il g, SiE 5 Luld s lis a5 a5 5p ol Sl T Jsis gl b sols aris (P<-/eY)

GESD jo o TITY ) Sslom o,Slas (LS 45 o5 ABYA) ails 5,5kae e i yinS a5 sbas wrils


https://dor.isc.ac/dor/20.1001.1.2008403.1394.7.26.2.9
http://cpj.ahvaz.iau.ir/article-1-440-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-14 ]

[ DOR: 20.1001.1.2008403.1394.7.26.2.9 ]

g kil (i 25 llyh cod (U paS (Siels et e Slio (S ol ab) S e Slas S o)

YIA ) b Ldo)dS (o3l 0gs px5 g poSiskes VIOFA) @ Lids IS csime «(soys FVAVAY (HI) cuslsy asls
o kel o b amalin 5o (031 0139 £5 2 p )5 koo VVYVA) @tD Jid9 IS 5 (2L 03l (35 2,5 2 Jse9,See
Al b b ) (K25 25 1 5 (Sesglamr 3,8k 5 s 3Shae 2alS ol olaisl a5 4 (Jle)
Cos ol ialS g by IS e s (Rajala et al., 2004, Kirigwi et al., 2004) cool oo (5,155 55 b

(Lege-Pinto et al., 2008; Guerfel et al., 2009) il bls )| 5 Sy 5,0 b Sis s byl

(Solal Fleed Glisio (595809 a8 o Wlio (108 18 So Zalaw 9 Ola yo (ko :Y Jguo

pasS pB,l 9 55

Olaypo (Sl

solT axye O i 2olio
@th) Jdg)ls  (0) Jdgls () Judgnls cldlop adlh Sufdamoles ailoo,Sles
AR Sy JAAA ™ - 1008 ™ Y/AYY ™ IVEY ¥ S
YYF/ATY™ \iZAR e yhere YYFOFN™ 0-/-0" YV SA™ | sk
Yeve™ oirss™ At 20 A FAIOYY® Va/ge v ) o5,
Yivor ™ ofeeq™ Y/EEYT AACRR VYEQ ™ YA ) o3, x5,k
FANY YIYVYT VYA YEIPAL™ VEIA-Y T viane™ f &Sk
#IVEY® SIOVA™ TIOVN® DAY N VOIFYY ™ YAEY ™ £ SASLx L
YXVY ™ I o -IAYO™ YIVEY ™ YIAN SJAVA S £ $5Sbix o8,
YIVEE® - IAAs™ AR NN AN SIVVE™ £ S5 x by x (5 L
VIASA S/ ¥f VIOFY A28 YIVVE VIYYY of cllas-
Velvy. FIVa) VE[-YY AERNY YO YYAYY - (2)3) Ol i b

Sl s 2oy S5 i Jlizl sl )0 ls gixe BB 5 o pme BN pae Sl ol 5 4y s g % S

Sualol wlas 55 Lol i1
Sl (So3elom 0 Shos sl a4y (S3sls5ad98 0 Slao 4l (59, p S ol SISIY Jgoz mli 4 azgi b
Slao Glie VL 6L ply Brae Jled ¥ Jgao 4 4z b oad esls pasas PS0)) (g)ls s
cuily pasls (LS )3 o5 YFITO) (Soiglem o,8hes (LS 0 (5 VA NY) il o Shee (o (S50 52858 50
5 (036 39 )5 2 eSSk OV ) B 39S o3l (39 )5 2 p 5 Shee Vo ITD) A 89 1S g (oo FY/-V)
pas slasd 5 olS aly S e g mSlgi, (N Byan b anglie )3 (056 (5 055 2 )5 ke VOIVT) At L3g)l8
lacs S bas, plys 5 Shte 05 & Jsaz ol 4 4z b S5 gbas oy olais] 053 o (aals) (5L &y
iy g |y (So5lg el e Olio alS culy (wald) 6L B ras pae Jles b anglie ;o olS wd; S e
bt ol); OlalS gt Ol 5 S90S otoe 5 (Solom 0 ,Shes ils o Shee (BN 2 (e selive S
Kloepper et al., 1980; Vessey, 2003; ) el oais 5,155 (PGPR) o5 ais; S oo slog 2SL b oo dls

(Y++V) ol,Ken 4 Fischer .(Gray and Smith, 2005; Tilak et al, 1982; Figueiredo et al., 2008


https://dor.isc.ac/dor/20.1001.1.2008403.1394.7.26.2.9
http://cpj.ahvaz.iau.ir/article-1-440-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-14 ]

[ DOR: 20.1001.1.2008403.1394.7.26.2.9 ]

YY WA Ll oy 5 G 0o i Jloo —lgal axly _odlaol ol3T olStils — el HalS (53505508 oty sole aslilad

=5 ol el wiad pasS 0 ySles g 0y (aliEl Sl (g seold SRl b el sl iz sla ST
4 Comd (30,0 FY LYY 50 als 0,Shas )0l sine Gl s ool sl (6555 i glagy il b poiS
sanlie oo (VWAY AYAY) Sen 5 oBlsee (Caballero-Mellado et al., 1992) coul oo JyuS e
Azospirillum 5 :Sb s 90 b mdili 31 0 saiS alizee pB)1 0 Glizl 5 als o Slas iy, o, Siol3dl

30,5 odalie |y o8, 2 sl Sl opl yogs polaisl g oTL ool mdls o8, 5 5 ,5b g (iiSen 5 Drasilense

anlllan 5550 (K3 5ol 5aded yo St 3 PGPR (6,351 5 o8y (6 5lel (ol Ol 51 (puilno dany Lo oY Jgurr
a Judg s

ath Judg s b Juds i i catlop sty SijsemaSlac 4l 3 ,Slac . .
(oF pefoke) (o pafole) F(; ;m (wey) GBSe 3 o) (LS s o) ialeil staes
e
V0l Aba f/aoYa Ve/\YYa YANYYD YO/YYoa a/Fava’ Jby i
VA/YYAb Y/IAY b YIoFA b f1/AVAa Yo/XY-b ABY Ab Y i
VY/Ya0b f/AYYD AMYY b TAUVYTD YY/-V¥b A$\Fb o )
VENFAa f/5f-a /oYY a f+/MVYa YY/#YYa /7 sa DNy oY "
a/2-\b YIY-Ac IS YAIY-$c Y\/A#b AYAYe G pas pac
VY/FYYD £/£05b NAS$b £ /¥05b YY/¥- dab a/fYab Sl
VENFID £/0Y +b /7% \ab TA/Y- sbe YY/Y- sab AYabe sl yargl s 55
VYIYYSD £/¥YAb AA-9b T4/YAAbe YY/fYfab AYsbe oligegins
VO/YYSa ALY Ve/¥fea £Y/-#Aa Y¥/Y0-a Ve/\Ya Pl G ypas

5 s gy Jleim g 53 5SS (3T 5 (6 s sine (6 bl NS i S e By S s Jilus o laSile
ool Slao 635 5 Gyl A 50 uSen
o3ls Laeis o gmeath gb @ Jdg)lS e 59; 2 ki xS 5 6kl iSen ¥ Sz S 4 4z L
Slio e poin Jly op 5 (Sid A5 Llb 0 me 8L ely o)l Jles F Jgaz 4 azg b s
Sl polaisl sg 4 (ald) 8L Srae poe jled 5 8L 3k Brae boawlie o ) (Soisdn sl e
QS (6 S ol olS j0 0ai e g 0y sla i Hlib; &l ) adles o (PGPR) olS ) coses g slos xSL
5 ab, 59, WlElax 5 plg O ygoa peb pongsl 5 S lesjl Sl (s, K08 SIS ialejT o (Han and Lee, 2005)
Rai ) o9 2l @ bl 5152 5151 e 5,55k 9 plgs 3145 0l GhlF 5 28,5 1,38 aalllas 8,90 i o ,Skac
oLS Ly G pas o yolic § jiud ()9, wdo yiie B pae b awslin ;0 5,550 plgs & pas (and Gaur, 1988
3550 s slaplail g aiy ) oogicunn) ;o sz e BB il cel 5 (Yadegari ef al., 2010) sy seus 1y Log)
S e bl a4y el (S ligagins 5 psl el 2Slgisl glas 2L asie ol il (Sindhu ef al., 2002) o
Slooge,se 3l 5 SB Jsloneli Sland (19,5 Jolome (9 (s S alaly 4 ol wly Gl o b
Al g 4 e 503,5 Su 2 1) ol bawgi I3 Slge St e Wlgi oo Jelse nl asgee a5 il (LS

(Hewedy, 1999) 55% oL5 o Slae 5 o, iol8l amil 10 g yiwgid


https://dor.isc.ac/dor/20.1001.1.2008403.1394.7.26.2.9
http://cpj.ahvaz.iau.ir/article-1-440-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-14 ]

[ DOR: 20.1001.1.2008403.1394.7.26.2.9 ]

YA kil (i 25 llyh cod (U paS (Siels et e Slio (S ol ab) S e Slas S o)

asdlla 590 (5359992 ud9d o Slio 5t PGPR (551 9 (55ll &5 90 (iion (el dunsy Lo :F Jgor

ath Judg ks b Jadg s a Judg,l5 cblo y sl SO 509w 0,5 os ilo 2,5 dos 2 loiT el slod
(155 3 k) (05 39 p o) (35 39 05 ko) (w259) GiSe ) GESeeg) T

&Sk b
V- /Yove Y/0Ade VI #Aef YEIAYOf Y&+« Aa a/6YAab® G yan pas
VO/YYSbe 0/+afb VYYD TVIP£Yde Y¥/AY4ab /%Y Aab S gl

V#/647ab 6/ Yab VV/f#Aa TV -ef YE/V-\ab a/rvabe pob g Jb s
V¥/aasc f/assb Vel--be TY/EY Aef Y¥/$Adab /Y fbe obigagas
VY/AOYa o/ag-a Vi/AdYa £+ /\AAed Y#iP-Ya V- /YYYa Pl G ypas
a/-faf ¥/-¥Af Fl VA £+ 10AA be VIV -d viagd b pan pac
VV/F)Ae YIAVAd vis- -de £Y/-0+b Y1/A¥\be /YYfbe S gl

VI/IYYSe v/ad YIA\ode £1/55Ybe Va/4) -cd AIYYYed o5l ymans] Exy
VV/fyse v/Adad Yi$) Ade £1/\¥Abe Ye/\AYed AIY\ fed obigagas
VYIYY-d f/fYYe AYAAcd AATALYE Y\/A4gbe /#¥Yab Pl G ypas

5 ao s gty Lozl a3 Sl (303l 0 6l e (6 bo] IS it e By Sy 45 Sl o5 laeSibes

olejl wlao 1 0d) 9 5okl A 90 LiiSan

Sl Hlis O Jgaz Lol (Y Jgoz) aits eols ausedd o sae adlllas 550 Slao o8, g )l (iiSen y ax 5]
|y talojl Slao Gliee Vb (Sis (25 Lulyd )0 az g Jloyi Lulyd )0 a2 o8, b aalis 1o DNy o8, a5
ls o, Slas lie o o8, b awslie ;0 DNyp o8, (S i bayld cod aS g sbas ol plais! sg> o
QLS s o YeAVA ESa Lo o5 Vo F) caiya | ath o b @ Lds,lS wloy asli o Sujglem oSles
Lyl o ol olatsl g5 4y 1 (65 i (28l 036 (9 psS 2 psSchee VYT 5 F/-0% /- sy FY/AV-
5 SIEYY AIVAA woyo FYIA0 iSa 1o o5 YVARS GlSe 4o o5 VPTT) b Sk plys 0,5 Loy o oSt s
15 o5 WIVY e GESa 48 05 VIVAP) L (0ald) (o,iSh G pae pie Lo 5 (Gl 056 (335 p)5 2 psS ccheo VTITY
Dl 1305 3 et it (23 o35 533 ot oSk UK 5 YY) P 0A wams FIOM L iSa
(F Jgaz) wishs _plazsl 53 4, ath g b @ Judg)lS ssime ccudls y jaslis o Suislsm o Slae s 5,Slas
yan poe o b dulie ;0 (plys b g jite & jp0a 42) PGPR G pae a5 ol (L Ginlejl ool s (S b
s ) S5 5 oy Lo Ll 5o 08 1, el sty olio 45 il (aal) (s 251,

axdllan 3 )50 (59 58l9 1998 po Clao p1 085 9 (5 lal W9 HiiKod p (1Sleo duny Lo :0 Jgur

atb Judg,ls b Judg l5 a Judgls Cbls g p L S5l gm o Slos ails o Slos bl elmaloss
(05 Pk (5 oSekn) (o5 peSske)  (wey) e o) ey T
) «5)L:J.]
\Y/A8Y b f/8AYD YA+ b YVY/OA-d Y¥/f5Y b 4/VA-b" RES o
\$IY-Ya O/YYY a \+/aAfa YAIYSOC Y$IYAfa Ve/YeVa DNy; oY
V/eyYvd Y/o5vd v/-sod £+/AAO b Va/sA e Al-BYc o2 )
\YAYa f/-04 ¢ A-Y-c FY/IAV- a Y-/avac 4/« - fb DNy; oY A

Q5505 3y iy Jlel e 50 (SGls (yge3T 30 (6l cire (g ylel OS] caitin S e By G 0 Jilas a5 la Sl


https://dor.isc.ac/dor/20.1001.1.2008403.1394.7.26.2.9
http://cpj.ahvaz.iau.ir/article-1-440-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-14 ]

[ DOR: 20.1001.1.2008403.1394.7.26.2.9 ]

Ya WA Ll oy 5 G 0o i Jloo —lgal axly _odlaol ol3T olStils — el HalS (53505508 oty sole aslilad

Salosl ©las 555 g o8y S5 99 AiSon
031> arsis g0 pe Sl B 85,5 (e (55, 2 b 6L g o, (RSenn a5 Bl (LAY Jgu mlis
Golosd S5 9 6L @it Gl I (bslie L DN (Y ol mdls & Jozr @ azgs b .(PS+/0)) ol
5 (RACRR e 8l ol (s )5 n S e YT 5 O/FF L i ey (pall) 25k Brae pas 5 25 o,
wils o Sbos (lie 2 655 5 o, BSemy 4z ST sl platsl g3 a ) b L8g)IS ssime Gl (S
P sz @l (V Jgoz) aii eols (anseid g ath g2 Judg)lS oimme sy (adlh ((Sijslsn o Slos
tewglio 15 PGPR (g 551 Gilies slo iz b bglio b S5 & y5ma DNYy (0¥ g 025 08, 50 gl a5 ol oL
58 Judg kS sgzme sy atlh ((Sojlon o Sles il o Shoe cdly d(wall) (2l ySL el pae e L
53 5 YOI liSa )3 5 WV F) b 658 el Bran Jlos LDNIL o8, S 5 oS5 5boas i d5ugp |, 2th
Sk SBras pae Lo b 025 08, <S5 5 (8L o3l (335 5 2 S ke VPIVA 5 V2/AY cas o FYIFD (LS
(2l 036 035 prS 2 oS cee UTF 5 SIYY caoyo YAIFA (LS o o5 Y+/2-0 LlSe o o VIATS) L (sald)
s> |y ath g a L8 IS gy il el (Sfglse 5 als o Shes Gl (2S5 GrFGRe e SN
Sl oS > sl 2S5l (eleil b sy o @i e wiile il o) plalS madls ol olans]
53 OYAY) e 5 L5 gl (Soba Rao, 1988) S L:oj Jyame Gl 0 g b g (il o ge
Lulys )8 0yl paiS o Sles clizl 5 8 ,Sloe » Pseudomonas fluorescens guils ale G pas 235G olycds ingh
Pseudomonas fluorescens s zSUL mdls 1,0 paiS aig sloaln g amxy sl g aig gl )| aol38l (glaills

238,5 saslin |,

adllan 0590 (S 59l92 5398 o Wlio 1 PGPR (6 55k g oS o8] ailige idSod 1 (ruSleo dumsliio ' Jgur

ath Judg,ls b Judg,ls a Judg s cllop sl Syfglem o Sles 4ils 0 yShos T el o
(5 S pSsked) (o5 pScks) (o5 ppSskn)  (aop) GBS 05 (lSe 0 o) e
$ 5L )
a/¥oAd ArAhars #IY\0e YAIfYde Y+/a-4c viaved® G yan pas
VV/AFsc f--5d Y/A¥- cd ¥A/0Y0 bede YY/YYF be MM bed Sy
\YIOFE b fiova ¢ a/-Yo be YAIAY de YY/\ ¥ be AFAN cd pobpemssl o
VV/AYY C foyed YAYY cd YAISIY e YY/Y- ¥ be ADYO cd oobigegins
VF/FA0 b f/a¥0 b a/vs - ab - /5AA be YY/A- 4 abe ¥V # be plg o pae
V-/FFFd YIfYfe £/1aY -+ de YAIAYA cde YY/AYQ abc AMAYA bed B yan pic
VEIFAAD fa-0b a/vaY ab FANYAD YF/FYS ab V+/+YY ab 5Sbgigl
VEVVA b FIOY) ¢ \+/Y0A ab f-/5++ bed YY/03A abe a/\ - # bed polymggl O
VEIOF- b fIA¥O b 4/$40 ab ¥4/35¥ bede YY/$5¥ abe 4/+1Y bed olisasins DN
VFITYA A O/fOAa V-AAY-a FYIFO- a Yo/ a VV/eYaa plg o pae

Q5505 3y iy Jleol e 50 (Sls (yge3T 30 (6l cire (g ylel OS] caitin S e B> G 0 JBlas a5 la Sl


https://dor.isc.ac/dor/20.1001.1.2008403.1394.7.26.2.9
http://cpj.ahvaz.iau.ir/article-1-440-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-14 ]

[ DOR: 20.1001.1.2008403.1394.7.26.2.9 ]

. kil (i 25 llyh cod (U paS (Siels et e Slio (S ol ab) S e Slas S o)

oelejl wlao p 555 9 085 (g ylul 45 s SiSen 5
Solosime Sl b J89)lS (e (59, p baid 655 5 08, ikl (RSen a5 ol L Y Jgar ml
Y S5 g Jhy x 6,550 bl x DNyj (Y (g,les oS5 Y Jooz @ a5 b .ol ools ausis (P<+/:))
G5 Oliee (2S5 Grohe S8b o3l (s )5 2 p)S Shee YITO 9 PIVY Ly (25 x mels pas x DNy
o,8kee g ails 0,Skee e o Lialeyl Jelge 4l 4w piSeap ax S aisls olaisl 043 4 |, b Lég IS
aS oo (s V¥ Jeaz Ll (Y Jgaz) aiis eols ausis o sxeath ga 8o IS ggizme «lils p a3l o So5slam
Sl b anglie )0 (781 s sl 51 (Sbslie b 025 o8, s DN (0¥ 55 il (S (25 Ll 5o
i dgage ) aHD g 89 S (ggiome coedloy (a3 LE ( (Sujslsm o Slas wls 0 Shos Cedlyi (2l 2L il pos

3790 S 59091 39 0 Wlio 1 PGPR (5,550 g puiS o8l (5 kal il dw JiiKod p (pSSlio duuny Lo 1V Jgur

axjlao
b Juds 15 b Juss ks adseylS g alh Sujslem oySlas 4l o,Skes e s
(5 P ek (o35 9 pSekd) (o5 oSk (woy) OS2 o) (LSe 9 o) e
&5k ) b
\+/¥ffgh Y/f5Agh FIAA-cde Y#/f0-h YO/Y$Yabe 4/¥Y¥bede” G pas pas
\Y/Y#Ade f/f7Acd A A+ +be YA -efgh YY/oYdbedefg AAY -bede FSLgigsl
VFIFAYD 00+ Ab \+/aY0a YYIY - -gh YF/YV¥bedef 4/+Y -bede sk gl o=
\YAYYde f/fyvde INAARY Y#/aYogh Yf/v#Yabed 4/\ « Ybede obsegaus
\#/0AOb NI \V/-Yoa Ya/\Yoefg Y¥/Y¥-bedef 4/0YYbede fai53‘ Syae Jloy
\\/\OAdefg Y/Y+Ygh Y/fdobede YVY/Y--gh Y#/¥aYab A/AYYbe G pas pac
\Y/\Adab BIVY <c VV/frPba Ya/\Yodefg Y£IYYYab \/YYob S Lgigsl
\#IYY+b fIvd-c VV/A%-a YA/Y- -efgh YO/\Y -abed 4/#Y +bede 651.’.):.*..**’55] DNy epY
\#IA?+b O/OY b VV\/¥q-a Yv/a6-fgh Y¥/¢+ Aabcde 4/Y'Ydbede oobsegius
V4/\Y-a FIYY-a \Y/Vb-a FV/Y- bed YA/AfAa VV/aYYa fai53‘ Syae
AY$£Ah Y/IAM M ININARES ¥-/0+ -bedef \#/\aoh 2100+ f G pas pac
\ -+ 1£Y defg Yiotog Y/+A-bede 1/« -bed Y\/Y¥Ycdefg /Yf -+ bede FSLgigsl
\ -+ /8 defg Y/OY - gh Y/+Yobede ¥ - /fyobedef \4/Yoofgh Y/agyedef 5k yuang] o
\ - IVY'Yefg Y/0aAg Y/\Ydbede ¥./¥. cdef \a/#fofgh Y/aY Adef obsegaus
VY/A- bede FI¥Y - def ASAbbed fY/Y-be Y\/OVAcdefg 4/1\ +bede faiy‘ G pae L
a/YY - gh Y/Yfoh #IfAbde ¥+ /#Yobede V4/v#0gh YIASYef G pas pac o
VY/YY -cdef F-q-f MY <bed LATARRY) YY/$Y - bedefg a/V¥ -bed S L3
\Y/AfAcde f/yaydef AOdObed fY/a.-be Y+ /-#0efgh ANOAYbede 651.’.):.*..**’55] DNy epY
\YIYY - cdef fAY-ef AN+ <bed f1/avabe Y IVY - defg AIY-+ +bede oobsegius
\Y/PYOe f/ofocd a/-4+b fo/v--a YY/Y\obedefg ARIATAA fai53‘ Syae

5,05 oy gty Sl el 5 SO0 (ygm5] 5 6yl sine (5 el IS i S s By Sy 4 il 4 laenSils
S 50 o3 YYIYY LS o o5 Ve /P0) L (6,580 bglo jlas L DNy (Y mdls o S o5 baylod po
(S35l o Slae cils 5 Shae pliae ot i Fa (8L o3l (5 )5 » )5 ke VYIFT 5 AN oo YOIV
Byae pae x 25 o8, GHlewd oS 5 (F Jgaz) o plaisl og> 4 |y ath ga | S geime wlils y aslis

Oliee (A e Fa S8Lioj 039 0,5 2 p,S e AITY 5 OO0 LS )3 (5 VFIV . LS ,5 (5 PIOB. L 5551


https://dor.isc.ac/dor/20.1001.1.2008403.1394.7.26.2.9
http://cpj.ahvaz.iau.ir/article-1-440-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-14 ]

[ DOR: 20.1001.1.2008403.1394.7.26.2.9 ]

¥\ WA Ll oy 5 G 0o i Jloo —lgal axly _odlaol ol3T olStils — el HalS (53505508 oty sole aslilad

Caslsy sasls e o eS Led b Lolaisl ss5 & |y ath ga Jd IS sgime Sojolom o, Slos cails o Shas
PGPR G e a5 ol (jlis s (Y Jgo2) 05 wligesis iz 6,55h b 5595 b3, enl & bogyye (0o ys F+/1)
oY 5 075 o) 550 kel 5 oo Gl Sl S oL s 5 ) 35 b Sl 0ite b sl g0 4
oh%es g Liddycoat 4 (Y--0) Lee 3 Han (Y434) Wagner o Timmusk .sei Sis 25 ol 0 DNy
Looad il plalS Joos 5 Jyame Rl L bL3,I 5o ool lo)lS wages (315 1) (pelde @mbs (V24 9)
Cassan et al., 2009; Dimkpa ef ) o,ls 545 S opgar dame o i byl il cod o) S e glas 5SL
S rSL ladiss b pusS muils a5 wisls 5,135 (V44#) Sabri 4 Hasnain .(al., 2009; De-Bashan et al., 2005
O35 Mg GRlPl (o Slagn @dx el @bl olS wd, Sope cel (25 lld cos Gulisega
a8 S pgatns slacnis g 5 e

& 325 4ol

G5 g (Jloy) JoS kel Ll pd g0 s 5o lesl Olio ads Jla 5l DNy oY oS ols glas (alejl s
Sy b paiS 10 el Gaizem 5 09 i (2 08 4 Cead (RS Al o 5l ey 55kl oS o) (S
sl g ged g 0B Sgngr Sl (SaS S w2 g Jlo g Lulid o e (boliee b 0yiie &)jg0n a2) ol S 0l S e
A paiS oSl

&L

A6 o paiS lacaiss o ol @izl s 4l oSlee b3l WWAF Zp (FIym 9 0.8 (S s cplol
FIV-XTYY ()N S5 Ol psle onmb qlin 5 5555L88 0938 5 pole alome (208 5l oy (S5 s

god 5 5y 59 il psk gl 6L Sl 5 agm F1AYAY .S (g5leiel 5l (gl biumme .y (2 BT gos
TAYSYVY (0) ¥Y o)) 65,5LaS pole alone puiS o5l aty

3Skee 5 0y slgasls (B 2 pok sl L b AYAY .S g5latel 9 f (ool bmme oy (2 BT g0
AVY=AYR V)V ormeb @ilie 555 )5laST (3933 5 pole aloe puiS 08 4

o)l paiS 8 Shoc clizl g3 Shoc (55, 52 owiwy9hd wligegdgmn mails o B pae 3B AYAY 5 L Sl
TY-Y0 NP S ple alowe glailsedS Lyl s

AYO-V .Y 1P Mo Guso)é oKasls )L.‘Z‘..ﬁ\ 56}4,,m 6L"°ui~u L QL“L.: CAAB&A QSL“W&" RARA -0 ‘;915

! Stress-specific proteins


https://dor.isc.ac/dor/20.1001.1.2008403.1394.7.26.2.9
http://cpj.ahvaz.iau.ir/article-1-440-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-14 ]

[ DOR: 20.1001.1.2008403.1394.7.26.2.9 ]

vy kil (i 25 llyh cod (U paS (Siels et e Slio (S ol ab) S e Slas S o)

Ahmad, 1., Pichtel, J. and Hayat, S. 2008. Plant-Bacteria Interactions: Strategies and
Techniques to Promote Plant Growth. WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim. 310
PP.

Anonymous. 2005. Wheat outlook. Int. Grain Conucil. Washington D.C., available at http://
www.wheatoutlook.com.

Arnon, D.I. 1949. Copper enzyme in isolated chloroplasts, polyphenol oxidase in betavulgaris.
Plant Physiology 24: 1-15.

Bayoumi, T.Y., Eid , M. and Metwali, E.M. 2008. Application of physiological and
biochemical indices as a screening technique for drought tolerance in wheat genotypes. African
Journal of Biotechnology 7: 3341-2352.

Belimov, A.A., Dodd, I.C., Safronova, V.I., Hontzeas, N. and Davies, W.J. 2007.
Pseudomonas brassicacearum strain Am3 containing 1-aminocyclopropane-1-carboxylate
deaminase can show both pathogenic and growth-promoting properties in its interaction with
tomato. Journal of Experimental Botany 58: 1485-1495.

Belimov, A.A., Dodd, I.C., Hontzeas, N., Theobald, J.C., Safronova, V.I. and Davies, W.J.
2009. Rhizosphere bacteria containing 1-aminocyclopropane-1-carboxylate deaminase increase
yield of plants grown in drying soil via both local and systemic hormone signalling. New
Phytologist 181: 413—423.

Blum, A. 2005. Mitigation of drought stress by crop management. available at: http://www.
PlantStress.com.

Burd, G.I., Dixon, D.G. and Glick, B.R. 2000. Plant growth promoting bacteria that decrease
heavy metal toxicity in plants. Canadian Journal of Microbiology 46: 237-245.

Caballero-Mellado, J., M.G. Carcano-Montiel and M.A. Mascarua-Esparza. 1992. Field
inoculation of wheat (Triticum aestivum) with Azospirillum brasilense under temperate climate.
Symbiosis 13:243-253.

Cassan, F., Maiale, S., Masciarelli, O., Vidalc, A., Lunaa, V. and Ruiz, O. 2009. Cadaverine
production by Azospirillum brasilense and its possible role in plant growth promotion and osmotic
stress mitigation. European Journal of Soil Biology 45: 12—19.

Creus, C.M., Sueldo, R.J. and Barassi, C.A. 2004. Water relations and yield in Azospirillum-
inoculated wheat exposed to drought in the field. Canadian Journal of Botany 82: 273-28]1.

De-Bashan, L.E., Antoun, H. and Bashan, Y. 2005. Cultivation factors and population size
control the uptake of nitrogen by the microalgae Chlorella vulgaris when interacting with the
microalgae growth-promoting bacterium Azospirillum brasilense. FEMS Microbiology Ecology
54:197-203.

Dimkpa, C., Weinand, T. and Asch, F. 2009. Plant-rhizobacteria interactions alleviate abiotic

stress conditions. Plant, Cell and Environment 32: 1682—1694.


https://dor.isc.ac/dor/20.1001.1.2008403.1394.7.26.2.9
http://cpj.ahvaz.iau.ir/article-1-440-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-14 ]

[ DOR: 20.1001.1.2008403.1394.7.26.2.9 ]

Yy WA Ll oy 5 G 0o i Jloo —lgal axly _odlaol ol3T olStils — el HalS (53505508 oty sole aslilad

Ehdaie, B. 1995. Variation in water use efficiency and its components in wheat. II. Pot and
field experiments. Crop Science 35: 1617-1626.

Ehteshami, S.M.R., Aghaalikhani, M., Khavazi, K. and Chaichi, M.R. 2007. Effect of
Phosphate Solubilizing Microorganisms on quantitative and qualitative characteristics of Maize
(Zea mays L) under water deficit stress. Pakistan Journal of Biological Sciences 10: 3585-3591.

Figueiredo, M.V.B., Burity, H.A., Martinez, C.R. and Chanway, C.P. 2008. Alleviation of
water stress effects in common bean (Phaseolus vulgaris L.) by co-inoculation Paeni bacillus x
Rhizobium tropici. Applied Soil Ecology 40:182—188.

Fischer, S.E., Fischer, S.I., Magris, S. and Mori, G.B. 2007. Isolation and characterization of
bacteria from the rhizosphere of wheat. World Journal of Microbiology and Biotechnology 23(7):
895-903.

Glick, B.R., Penrose, D.M. and Li, J.P. 1998. A model for the lowering of plant ethylene
concentrations by plant growth-promoting bacteria. Journal of Theoretical Biology. 190: 63—68.

Glick, B.R. 2014. Bacteria with ACC deaminase can promote plant growth and help to feed the
world. Microbiological Research 169(1): 30-39.

Gray, E.J. and Smith, D.L. 2005. Intracellular and extracellular PGPR: commonalities and
distinctions in the plant-bacterium signaling processes. Soil Biology and Biochemistry 37: 395—
412.

Guerfel, M., Baccouri, O., Boujanah, D., Cha, W. and Zarrouk, M. 2009. Impacts of water
stress on gas exachange, water relations, chlorophyll content and leaf structure in the two main
Tunisian olive (Olea europaea L.) cultivars. Scientia Horticulturae 119(3): 257-263.

Gummuluru, S., Hobbs, S.L.A. and Jana, S. 1989. Physiological responses of drought
tolerant and rought susceptible wheat genotypes. Photosynthetica 2: 479-485.

Han, H.S. and Lee, K.D. 2005. Plant Growth Promoting Rhizobacteria Effect on Antioxidant
Status, Photosynthesis Mineral Uptake and Growth of Lettuce under Soil Salinity. Research Journal
of Agriculture and Biological Sciences 1(3): 210-215.

Hasnain, S, and Sabri, A.N. 1996. Growth stimulation of Triticum aestvum seedlings under
Cr-stress by nonrhizospheric Pseudomonas strains. /n: Abstract the Book of 7 Int. Symp. On
Nitrogen Fixation with Non legumes. Faisalabad, Pakistan, pp.36.

Hewedy, A.M. 1999. Influence of single and multi bacterial fertilizer on the growth and fruit
yield of tomato. Egypt Journal of Applied Science 14(7): 508-523.

Izanloo, A., Condon, A.G., Langridge, p., tester, M. and Schnuvbusch, T. 2008. Different
mechanisms of adaptation to cyclic water stress in two south Australian bread wheat cultivars.

Journal of Experimental Botany 59: 3327-3346.


https://dor.isc.ac/dor/20.1001.1.2008403.1394.7.26.2.9
http://cpj.ahvaz.iau.ir/article-1-440-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-14 ]

[ DOR: 20.1001.1.2008403.1394.7.26.2.9 ]

vY kil (i 25 llyh cod (U paS (Siels et e Slio (S ol ab) S e Slas S o)

Jaleel, C.A., Manivannan, P., Wahid, A., Farooq, M., Al-Juburi, H.J., Somasasundaram,
R. and Panneerselvam, R. 2009. Droght stress plants: a review on morphological characteristics
and pigments composition. International Journal of agriculture and biology 11: 100-105.

Johnston, A.M. and Fowler, D.E. 1992. Response of no-till winter wheat to nitrogen
fertilization and drought stress. Canadian Journal of Plant Science 72: 1075-1089.

Kasim, W.A., Osman, M.E., Omar, M.N., Abd El-Daim, I.A., Abd El-Daim, 1.A., Bejai, S.
and Meijer, J. 2013. Control of Drought Stress in Wheat Using Plant-Growth- Promoting
Bacteria. Journal of Plant Growth Regulation 32 (1): 122—-130

Kirigwi, F.M., Ginkel, van M., Trethowan, R., Sears, R.G., Rajaram, S. and Paulsen,
G.M. 2004. Evaluation of selection strategies for wheat adaptation across water regimes.
Euphytica 135: 361-371.

Kloepper, J.W., Schroth, M.N. and Miller, T.D. 1980. Effects of rhizosphere colonization by
plant growth promoting rhizobacteria on potato plant development and yield. Phytopathology 70:
1078-1082.

Lege-Pinto, F., Oliveira, J.G., Da Cunha, M., Souza, C.M.M., Rezende, C.E., Azevedo,
R.A. and Vitoria, A.P. 2008. Chlorophyll a fluorescence and ultra structural changes in
chloroplast of water hyacinth as indicators of environmental stress. Environmental and
experimental Botany 64: 307-313.

Liddycoat S.M., Greenberg, B.M. and Wolyn, D.J. 2009. The effect of plant growth-
promoting rhizobacteria on asparagus seedlings and germinating seeds subjected to water stress
under greenhouse conditions. Canadian Journal of Microbiology 55: 388394,

Moayedi, A.A., Nasrulhaq Boyce, A. and Barakbah, S.S. 2009. Influence of water deficit
during different growth and developmental stages on the contribution of stored pre-anthesis
assimilates to grain in selected durum and bread wheat genotypes. Australian Journal of Basic and
Applied Sciences 3(4): 4408-4415.

Panneerselvam, R., Jaleel, C.A., Somasundaram, R., Sridharan, R. and Gomathinayagam,
M. 2007. Carbohydrate metabolism in Dioscorea esculenta (Lour.) Burk. tubers and Curcuma
longa L. rhizomes during two phases of dormancy, Colloids Surfaces B Biointerfaces 59 (1): 59-
66.

Patten, C.L. and Glick, B.R. 2002. Role of Pseudomonas putida indoleacetic acid in the
development of the host plant root system. Applied and Environmental Microbiology 68: 3795—
3801.

Pireivatlou, A.S., Dehdar Masjedlou, B. and Ramiz, T.A. 2010. Evaluation of yield potential
and stress adaptive trait in wheat genotypes under post anthesis drought stress conditions. Africian

Journal of Agricultural Research 5: 2829-2836.


https://dor.isc.ac/dor/20.1001.1.2008403.1394.7.26.2.9
http://cpj.ahvaz.iau.ir/article-1-440-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-14 ]

[ DOR: 20.1001.1.2008403.1394.7.26.2.9 ]

Yo WA Ll oy 5 G 0o i Jloo —lgal axly _odlaol ol3T olStils — el HalS (53505508 oty sole aslilad

Rai, S.N. and Gaur, A.C. 1988. Chraracterization of Azotobacter spp and effect of Azotobacter
and Azospirillum as inoculant on the yield and N—uptake of wheat crop. Plant Soil 109: 131-134.

Rajala, A., Hakala, K., Kela, P.M., Muurinen, S. and Peltonen-Sainio, P. 2009. Spring
wheat response to timing of water deficit through sink and grain filling capacity. Field Crops
Research 114: 263-271.

Rejeb, L., Pastor, V. and Mauch-Mani, B. 2014. Plant Responses to Simultaneous Biotic and

Abiotic Stress: Molecular Mechanisms. Plants 3(4): 458-475.

Sairam, R.K., Deshmukh, P,S. and Shukla, D.S. 1997. Tolerance of drought and temperature
stress in relation to increased antioxidant enzyme activity in wheat. Journal of Crop Science 178:
171-177.

Sairam, R.K., Shukla, D.S. and Saxena, D.C. 1998. Stress indused injury and antioxidant
enzymes in relation to drought tolerance in wheat genotypes. Biology Plant 40 (3): 357-364.

Saleem, M., Arshad, M., Hussain, S. and Bhatti, A.S. 2007. Perspective of plant growth
promoting rhizobacteria (PGPR) containing ACC deaminase in stress agriculture. Journal of
Industrial Microbiology and Biotechnology 34: 635-648.

Sindhu, S. S., Suneja, S., Goel, A. K., Pramar, N. and Dadarwal, K. R. 2002. Plant growth
promoting effects of Pseudomonas sp. on co-inoculation with Mesorhizobium sp. cicer strain under
sterile and wilt sick soil conditions. Applied Soil Ecology 19: 57-64.

Soba Rao, N.S. 1988. Biofertilizersing in agriculture.and edition. New Delhi: oxford and IBH
publishing .India. 30pp.

Sterling, J.D.E. and Nass, H.G. 1981. Comparison of tests characterizing varieties of barley
and wheat for moisture resistance. Canadian Journal of Plant Science 61: 283-292.

Terzi, R. and Kadioglu, A. 2006. Drought stress tolerance and antioxidant enzyme system in
Ctenanthe setosa. Acta biologica cracoviensia series botanica 48: 8§9-96.

Tilak, K.V.B., Smgh, CS., Roy, V.K. and Rao, N.S. 1982. Azospirillum brasilense and
Azotobacter chroococcum inoculum: effect on yield of maize (Zea mays L.) and sorghum
(Sorghum bicolor). Soil Biology and Biochemistry14: 417-419.

Timmusk, S. and Wagner, E.G.H. 1999. The plant-growth-promoting rhizobacterium
Paenibacillus polymyxa induces changes in Arabidopsis thaliana gene expression: a possible
connection between biotic and abiotic stress responses. Molecular Plant—-Microbe Interactions 12:
951-959.

Vessey, J.K. 2003. Plant growth-promoting rhizobacteria as biofertilizers. Plant Soil 255: 571—
586.

Wang, F.Z., Wang, Q.B., Kwon, S.Y., Kwak, S.S. and Su, W.A. 2005. Enhanced drought
tolerance of transgenic rice plants expressing a pea manganese superoxide dismutase. Plant

Physiology 162: 465-472.


https://dor.isc.ac/dor/20.1001.1.2008403.1394.7.26.2.9
http://cpj.ahvaz.iau.ir/article-1-440-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-14 ]

[ DOR: 20.1001.1.2008403.1394.7.26.2.9 ]

vr kil (i 25 llyh cod (U paS (Siels et e Slio (S ol ab) S e Slas S o)

Yadegari, M. and Rahmani, A. 2010. Evaluation of bean (Phaseolus vulgaris) seeds
inoculation with Rhizobium phaseoli and plant growth promoting rhizobacteria (PGPR) on yield
and yield components. African Journal of Agricultural Research 5: 792-799.


https://dor.isc.ac/dor/20.1001.1.2008403.1394.7.26.2.9
http://cpj.ahvaz.iau.ir/article-1-440-en.html
http://www.tcpdf.org

