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Abstract
Background and Objective: The goals of study were tovestigate the inoculation effects Bhterobacter
sp.S163 ongrowthcharacteristics atanola cultivars under drought stress.

Materials and Methods This experiment wa conducted as factoriakperimentbased onrandomized
complete block desigwith three replications at hydroponic system of greenhouse, College of Agriculture,
University of Tabriz. Inoculated and namoculated six canola cultivars were evaluated umgerlevels of
drought stress conditions (0.6 and 1.2 MPa) and control.

Results: Results showethatdroughtstress caused a significant reduction in canola growth parameters such

as fresh and dry weights of plant orgamsight,root length Jeaf relativewater contenaind biological yield
Chlorophyll and proline content were suppressettler stressinoculation of canola cultivars witplant
growth-promoting rhizobacteriaot only improvecdheight andoot length but alsoincreasediological yield

by 575 %. Bacterial inoculation also increased chlorophyll corant the concentration giroline under
differentstress conditiongnoculated canola cultivars have better growth characteratidiological yield

than noninoculated plants under drougstress conditionsAmong canola cultivargnoculatedHyola308
surpassed other cultivars in all parameters under drought stress and the lack of a negative response to
increasing drought stress indicated enhanced drought tolerance of Hyola308.

Conclusion: Taken together, these results demondirdtat Enterobactersp. S163 bacterum probably has
moderated the negative effects of drought stress and reduced the negative response of rapeseed cultivars tc

increasing drought stress by modifying the plant growth

Keywords: Biological Yield, Canola DroughtStressPlantGrowth-Promoting Rhizobacteri&roline



, | o R WU E« AEWBY O EwHyWED Eyv: AEUEFOpz | COWwi

v As0W é Yoy E pE € Effidrobact#rsp.S163 ° EY €% U € ¥am o\
(Brassica napus)

'ar v ¢ woPMlmén , @viwAR B su al° pCzt AGAW 1ICuUwi woCz

441 5 C¥%e Y4 a* TEMWEWE Yt

A %{ £ awoEyv?® | ¢é¢%ywEIiAzAAGERNTWY VI GEWOR, CERA G,

AC%{ £ awoEyv?! | ¢¢%ywEiAzZ “BYEHEY VL C

ACBUWBIEG ¥y %g WEE§ @A ° p-AAD WG & A A D AJlE AR RGN ZZWCE Y v L

Ae%u{ £ awoEyv! | ¢¢%ywEiAz Aa6EE0ApIT EAWEA °© EAN O ALPAiwk
EmaiBbandehhagh@tabrizu.achr{ £ vAiu WEU

accCci
C- LAv%z ee¢xwud v EherBbacteBp F1630CPok VG &L U] %%V °© LA
) © &+lwBkely BE p@E viBAEAOW é B9 U CIi AT -

i Cy At-Fiza® BEA v %1 £ ARO awz+ 0@ WA E vE-wa%z wWiEY WA oji wav Aj
2 ECRDEECE B v RréBE 0 U WEoIWGA YA C P& v & VEG E yawll E§
YOyl Az #EDPE ° éwdsy 2)0W EPZED e Ent&abacspiSIeRE Yn i wz

Uwef v %UEWF %o (WVABWE POBIERA Wai C@&VE - Ca v p ¢ ji AndAyoEPwiS w &
17 604Y uUuCp°eua y CeévAa ¢wa +veoeyv 1 E- 0¢y | AEC
CFEY% E&%Bi wz wz 2CEé06£f£ )°ywl ¢zw§ EpPpE ¢ £ AEGC:
ytvt EévA&v OAARUWEDpPEY OF ASE iLee RN MCE My YEIWENA
Aa°E 2Cé06f CEVvAOI +wé%v )°E EpE a6o, 0 +AOA w
Epf a6, 0 +*+AOA CcAEEwWEAD E¥! 2ECBOAz OWEBANLEGHA Vz A¥I 6
EpPE ¢ £ B3wmaWViaw4e AL 64 vHyelaB08 3ptivav v Avid & W Y2v C &1 GAC (
LAz @gé% uUév %L EpE Az 660G £ EEvAAav a°patrt aw

6e°pPf y{ A awLEneroPadteBpsS163K (4 W VARG wows i A& w v
)Y ¢Av acéerwin CTE- a°cpéj K£qd EEp £ pEz Cwha

i BAACz UL EMY EIpEAIYICDB6%EANE OMBR E LA v §



Ep £ @&dtérdbatespS163 ° EY% &% 0) § ¥
0,
0v%wi 08! 606 COABWRAD 40 W Y« Auc éu
)-#++4  AY UewnuE UXCWE €1 EHE%HEpDA
@f° EYE % 6 YaeAy Adteoi wz CYViAl "%t 640 Ey, aCe@i !

AP b tAEE Waao | OWzADIAEBGPR) Gviwl 08 Ap wBDeEYS ¢ %ivC Az
wCa WMosCWIEERWHWD pGv ALEA° Ewz @Gz °p~ BprE, 3 ¢

0waAECHA EBA{ pe ' FwLéao FllwaveOdiwa ECgwhu %t Co3 v
%z AVRE X ¥d-twzi Qiociv PAR Y Yz $ x j-#+ 4+ A { deiw i Q Aspyi ACTUE Ow é
AwWCEWwaIBywEAC, oHEwsAAv 0°E Ao /fFz § ¢wz A-Coy ¥
¢ ¢ %y WNERAEWE § awdl CwxAAYT %A cwaepEdHAA x| CWaEy A¥ g
y Sy Bk Y8 vEEQC wikrwh ¢ WA %CEWE ¢ £ v% wd ¢CBAzw
¢wa ACAA wa ¥ uoivwewi i &t whiyidevuigvCu Cepu %Ev a
CWAC %oi wz ay i Az & OHU#EW 8w ST Wz HEPanHecava § (O ° ¢
APAAE %t ¢i %wEO OfCAY vwA{ PAA ¢ R d 0 @EH-C LCaliff E - + %
v ¢Aiw- ¢wad O0AALfw~ wzi ¥dlank fEv AVLYaEWIC M L ke dwie O
¢ o i-wz BVAWT & § A0 ¢ %! §ABACYDER R G B \CARWWAOA 1A 6 &
CBVBE Yw{yweGP EéWswas v AWy VvECEA vBazawi 0 & Y2 W { UFEY VY-
Co PphpwaguCnAd« awCh wWel a%ef ¢ WGy JVA{dXYy v Ci
go EGA Vv IHECHUDE (Yo j-wz+ 0UCKZ 00 o U =+ wé YavA wEARE AR vigh
ACE VEpEEVIEC AGAYV 0 w N BEEE ¥ )-#+ +0v Yew! EAwi $Cuav ¢ v %
°© CH WA U BALAC 6 ANZmpeAIA & D y ¢Cui BRasiBavnapudr v A6 i
' YWz ¢ AAGRBE z § iwpRiC WECiOWA YGlycinemadweé ALA GGy e EBwz ¢
Sy CUN I avmQAarER &D I BE Wi ° CdoAEf (Qleffera Elaeiy3abiayis 6, y
)-#+ WEGCE Y WEwAE WA EAZ: Yy WET  c@Av whk-ECRE ¥
O E#Y QWA C Yo i WAAWLYHIU 1 CéRz AT pBHivBAENT (P &y EHNE\
Az ¢{Ey CYv¥%s OGvaaweCGii &6 £0 i1 GWEE OGeAdwz ¢ %wil
oyl &R E- EPE AU« ¢Vvo BB YBAUCALCWAED EEA W |\
v+, 0v%wi Ga+3a8wRwi 0F V¢ Aw- wa CUEEZSHC aBWWEAIS ¢ "L &40 & W
# +$02v Yewl 0 & )-3+ , Awrawwi vdz Y%iyGEgul [ vEpRHEaL ével) §  wi
¢ Ymi w AvvEy %z AOA  wr  Ai a° g! Rty AmewEES | EPpEé Az
Epb£ %! 0AA LABAIECER:Y Wa y o tviy -Gyuvaneaviwa gAVCaw
Az ¢{Ey awawChi 060 £ FEVAARDARDRXE-{ yEp 8ARC Ayw { &1
Cpho E¥H+$BUALWI N EAE EnAwAdwCA CE avss CADMBIKIC z211CT |
@ %0 (v YariBwdy WrPEivw zE iR g LewiC G @ At BE Cu  y { A
yew, £y Cév¥a vAWERWYY

! Plant growthpromoting rhizobacteria



, | o R WU E« AEWBY O EwHyWED Eyv: AEUEFOpz | CU-Uwi

WiICy A~y %o Ca guo/ECA §y Ayw/ECdADdwv & EARH~O%YE Il £ 6 Fdi(
vy %é CAWBWERE Y VAT Eyviswé iy % ATAWNAED H «Al
¢ Yow« ¥a Ez UAy ¢v Czw, olywew i QOfaA 3013 @M6id & AAGHAEN) o
(- %0é Az AAwh AgBE ¢Ei¢vy GEWYz ACEvVvOoC/HEEwS 1 Lwh
Cy¥% Az CyAeyY °N)%E 2WwawwzwAaPE+weEBe oy Yz Adwi
vawi ¢VyY% %z +GWECOAAGI W& wilp ¥y W %iPse@iivoAaBp.¢v3se i wz
CAyev A « WEEE CEvaasa R %t 0 C % AVEPMERW E wéimr v AY U EAMELIGEVA I/
go ECA Az acy Rl mGFa jCUMaIVCAEIC v B owé BY Bz wCo At
°pbodwé Owéwoyv 0% Av °peui Adcyho adw sl FA\aCAIARS
-Co,Cuc Yawi  WEH+ Bvvawi Riza V@@ wAARPPPEISE Y2 Ep £ OcEovBAE Yt
clu C{E%uéf ¢CPU« wz$ ¢ KoiowawziCROAEY wi RABA vV B ILWAELC
°© ¢l A eewAE go ECAWMD ; w Ch ¥gW YB4x Enierobdcier #pz Sk63
0 vwivg AAY ¥, Tvewl dd3whS$ w Ca CEACE AR 6 GAAAIALTA-¢ A C
U 6QB~v A& WiEV EEpEwWa Yv wa A° awCit %i  E wBey WwisEAOR - + wé
UV A « Alo KdAWEE 60000 AT Co
UGawi¢ FvooCEGYEALY.T:r WEV W@y v y tvA
y E%at wesAv 0AT BORARMRO CESUWB~EayA~ Uév %1 al wa
¥ COA UAHAANEN ‘B4 6 ot AIGAY %z + ¥ifrolad20 RGS003Qlga Sarigol Heros + w é Yv

© RA{ Aw’” 0S16 at Wil A weAlkwi® wiyoja308 A 6 i
Ws -GRT *wa YA (EntérdbafeterApAz 86 bau
CAU.AV EpEf *AOA 6wiavYyv ¢y g ygﬂgﬁl\i}z s o ,W/A‘:WAVA#EJ
%o C6 -%U¥ +y CAMYE WAR yﬂowu/&wv Bl sEyEmemCAwn ~ € o wh
°)& ‘ARl VECHAng, viv % A PEG 6000 Czyuiydwz eobou CEwe%oiwz

¢

AyAay AEEY g-° § O0AO | A& ,,Léyﬁ%,fgpyp,/fca\\y% -

1 3/, & ; 1 1y 1 1 1 1 1
oy Yaé Cz WE ¢ Y%V WA /zGECQ/a/fzv926\1,1v{ycagyclga SSBAVBAE ¥ v 1
¢V °bizé AVAD MGANGHT agVve° yyv

y o J1sa péwwl/awl/zwwayw 1cau
A« ¢cwu!l WzAELEWEZ] 0%l W?&A %%g iidz wz Aac°Ey 2 Céc

A , , ~ PR -); -

C{ Ay chuA )i ® B Aw VAVAC“E‘%AV% B8 WE 1A SE - 6 v pAey
.. 3

y eeymeAWAY vz TRmAwE APARE. CwWd o uppe og

o) 1 34R8 + A~ A
5° €t ¥ ﬂG:deDAE£WZ Car velAES z6 U0 CAncaw ~ + ¥

) LS o — S S35
j#ﬁelj.‘lh“ﬁz XAx-
T R T R L PRL S L




” 1 0o A . O APBRE G B
jlasls udgis S iBLELE" 2V ° Cw C CEBAYy QL
Y ] I @O0 w, Jeedorwal o GRE

Yo i AyyWyoc wad O©AU O0AO Y% ABA WA o AAHRIAABI MOWWA Y %01 Yy

#54 / CpCE 0MS{ Aw wwai Az i %z +3%A %t 06Ca
Chla = (12.7 A645 + 2.7 A663)}—
1000 =W
_ V
Chl b = (22.9 AB45 + 4.68 A663—

Chl a + b = (20.2 A645 8.02 A663)——

1000 =W

“WCE8WE ¢ £ v¥% awChi CECwg wynyCERL y MEC B %%ET b -CO K Puf
cQav An+ + .0 v ewi 08 LW  WE WEHSR.v LwA i@z $4aagak Flyola308

1 -wE y CTE- EpEf UCz Coapiudé ot WAy yizCy) WAWAL Y
AEZE %2 °© EY% | A£Az °IER. C¢ywalas EEEghorRds diwd Bw AW Aws o A
ok °CémE v¥% AfAz Uweafepavy A ¢ p %z U 2 DAwada-AwWE wz
0 yahiiws Ad & ¢ )-#z+ *02wOy & NEVASAA © | BLATewWIx 3 v 2 OA !
A EevAav wk+#By LWy Bal yawEy

wési ipbu WAOEAzZ EME G¢y GvACu 6F 1z ¥ 7 Cwr
v AGmEgl fiz CHEEC EwE Cu Eawi vAosi | CARBRAEEY Y

z Cevwa 1vAu y +Eav o%fehlyvAYWEBYENASA K2 cVa
T E. atwa Ua-£ EBEawi SWHLE EPFEA RO, 0§ A Gl 5 e
ATy § ! GEWGEWASHKT 60 Y ¢3V74Ay5m@/gllb%ﬁ-a¢93/4ﬂ(;ywaei

60 ©vu ¢EwWA C£A§-A++i2ijf€)3?Tp-u &A vy (g vA E2RGVA 61AC 2
°E CwvAR CITE. Epe Az%BRYYV EGWE AU ¢O JRWOH® AZBEC we
C U Wl x] veaved vBawio wph §e Y A FPACHI YA B2 S
Yy 6A0 BAWMHEEVV CHEWNE ¥y ACOT % EPE 0y°z
OtzA vC zA$w /B2 ¢ wAK ¢ WAE A EAYBRE iV Y8V a6 wzZP £ CeVEz yC
g1 T+ S0-VaBAWT @t 8 VEAW gifay AWB Y ° «$ANVE® ufi OAAn L E|
CEv e@Yai wwa At KheonCas' M WYAGz °COAE AkweE A
Cy Y% ovive EQACHSVAS Y vAEY Yo~ PINIFGERE OAYiuERATA AN
Eawi ¢%vt Cpbu %AOz ab&En OBZJR y?/4£'|'°3/?z%viléﬂ-gwﬁé¢ﬁy
O VIHE CAGD og WAWCHG v) oAy ¥ Az %8 2 0 Co yayC (e Sanyl £0 € ¥
%CEmBCHE U ja Ay wed BEps | o Hyola308 gé ¢ AN CRIVYA CU U € %
oV 0l w3 ameywaWAy«jAQA%FzAl Cer WE Ay *GENaNRE wE
Enterobactersp. © E % éi%’nd@v’jz{,§~l‘£é§?"5‘bou CoCi Al . dwzArE:
8 we CE v VaaxthBMpWMEY Syemy 10 ) ¥, @V YewT (ay ClA-BwBE Az

]

- < O < B

O

o0 O



, | o R WU E« AEWBY e EwHyWED Eyv: AEUEFOpz | CW/Uwi

i E- atwio E¢viNaWEYW e&EyGeHpe whry Ce wwinl WAl | z
Y°Ewz WAERAZ HBHEW Az, GUHBwY BEREGA WCHYwI
tvAu Ué¢Af %z wCsweE C
awCi %! 1 ECCAELWI Ag B A AS
¢ %ol Guhe#d + L v Yawl 0 &° yyYavil AgAw

¢° EYva€l ¥4€1 EE p £Enterobactersp.S163¢ %0 ¢ @& BE AFVAA (£0 V © «
v A-0Wé 1.6 AABAEACA

iwbz%iu 0CoywCu

¢vA 1% 6 1 E- i Ey ,A« %uCCact
AEC % i . AEAZ . _ oA 0i %icty
X ] C i CAA CCvAa AECY

,10 H++++ | L H+ H+ H+ + + , HiA - Yav %l £
BT S A SO Y o -/, ** 2 % H+, 20 / 0/3B0 , ¢ Yo i wi

- L HHA 2 - B 2 A H, O, | 13I@*2 - Ep£

- 44 4, 4%*0 1./ P -/, ® 2 2 H+ | ¥4 - 0%+ 0 g e

/14* He + 14 0 prr 41 HO® H+ 4 42+ - Eb £ %C ¥
- [ H++4 R H- H- T H+++ ) O 0 gé Y%%E W
oo™  H++T4 [, H, T H, P H++r2 3 /2 o+ o é VBLWE D
12 H xR e H+ B H+ B H+++ 2 , + 0é%%EDPE"
,10 H+++ /]2 H+ - H+ H+ + + .o 2 + woO-

, 41 H2 - 4/0 , 21 , B 1 -k , B #" $ivamCcCa

°c Ewz Ciug®powazaB el %VALE o@ RBAVZS W6 %
“Nw3 ¢wa KRodwekwad wEwou A £ AGYnee £

AEAzZAUwWEREYNVGIW BbwEV A § CHEAMA{ AWzl v OGwEy Ay weé %y
yozwé Cu Eadwi éw} CEARAQY %ed wiz Wz wWiewAb i%8vwa;, v Yl
i weel @wOVieaE#4 RER WY KEGCGRpHU °f % 1 & 6wae3v 20
gy CoyCuzHmi av AmY ¢CABVAE wWAwWO{ 8 &dy wOh OAFESA S U a A Wi
Riytvi+QmwEyey % +38Q0& %vi Q@°z ©° AQEE A £¢ {OFW UE 1!
Yiseudomonaflavescens ¢ %o i wz wz laWCA @ pCRwweEd AW Ed@@E v E b £

Az ¢{ & Af£Az UOwef %v BEflv MAA{ AAWEEHRBDCZAD o B EP
Eawd %ssHlwz ¢WERE AEARA B4BVE poo&wBsiicao BEwEDPE O¢ v %E

yEUOCCBAE Eawil EpE WA VECKHIREDS yoveAE OMz il ¢ Weveet 24 v
vy A6BEwZUCAEY? xj XV« i EBVAAVY Coy-jwbh wiACo § AVE 1o
6% ¥%eWwz wz# Owhwlwi FEOSBHEE 1L3Cxy, wAl v A Ow ek %y O



Ep £ &EBtrabatespS163 ° EY% é % 1) § YV

00
2 Cévf OwawcCn %%t Uubef »LVLLE EiveAGAYV §C HwGiv @R ek 3 y
JV#H+08mA Co jawv3kC Cakl x v zoBveAEAGRSvY U CC

Enterobactersp.S163¢%0 a2 EC §a E E L & A DW é %k Y aild @A AV 6B V © «
E

| EEP €’ £
o 5 i E- R .
AEEY Af£Az = a i E ¢y 0i % .

~ CcvAa N . . EpPE £ € Hni

#£m$ #£m$ #) ASE AAiz . HSALEAE HRELA

#H3A £ A
443 4c- - * .ab , *1b , % B * P 1 % 4b- °3ZwWE 2 C€9Y
, % 1cd - % bl /%1 d /= d + d . 2 . OAAG®m.
24 - , % 40 ,*4 8 ,*1 8 +, e .* 1e0 °ogoE
.t la. - *4 2a- , 2 a , 0 a 2 4 3P+l °3wE 2Cés
, %2 ,ah -+ .a3 2* ¢ 12 ¢ +0 e . */c3 OAAn
, *+ 2be a10-2 -* 8 2 e + ed o* +e/ ogoE

°pEwz Cu °f %t 2ap~ owiaan3v 20A %t wytr Cpbu &En

y{A Ci1E- Epf AwabBia&su EwA CEAYA %t AEec®%n 6A0
WEp 4 ¥ CAWEEC &Y oo ACA RTewa e RAi#EsW v (NEWE Lwyd Aad/
°© gl Yi# +@oov Wi g+ ya vCawl 0BzAMyavdiwe o u%ugv v %CA
i Yo»  cAEEEAE AR EpPE | ° BupE ovwpR&Ew WzKHRIL pywef AE
LsA] Yy oMBp PO AEn - v § Eh&EwEOcEEEEE Vi COMVEC @ A v
AawawCH a° awEu AEE% 0 ABDE AS v wMZOEWAPL awlu wz A A
°©° CO6AE CewLYyVvVAE |1 °LEY &% v °COMAEGRPEIMRAERE A22CE ©
CAURBW £ CALXNwANCHAOAESDVE | Ywz ¢ ZCiAwz y220 &0 Bw A
# 4800V %wi U3 #¥ CioCEEAwdsi 6 AO v MCw B8 &HBBECDAD 1 A
UGN ée%EMWE ¢ HBCEWE Wi ° yitOolyaORBywieaess 8 é %2 Az OAz ¥
ACy vAs &whif ABAYO M AKE v MER:%Az o8 AEE BCxiyADA 0 v A
° COAE e¢ %ulc Yl B Y% EE WABRviE we yivBo yawChly GeriGod o £
Az UGAH W CEpy @@ pHAaWAL | EGcyo ADAWE O6Bpo°awe Ewl s
VX jx VakC vAAY ABRGY ACHKo A 0 waA WA % AC - WA L iv ARWAE ¢
LvAU UG ¢AEf °YAEAZLNG KWAGCE 61yR incAWEEIEE p ® ¢ vELEE
0v %wiadeawiawChi AV AVAogtawCay @& WGuCE ARAR £A wi
-#+ 1§ Lwawl ¢CARy§ veic BEQaECHzWI Y8z
%.CCat AECY ° B-¥ +E&wibwiouca
CYilfacH e e p AR 85y 6 WA 6 we
y ¢ Ao p AP 8LdLo @devEEEREL Vs

RWC'S i ¥ej C{ £y

2 Relative water content



, | +oHw R WU E« AEWBY O EwHyWED Eyv: AEUEFOpz | COUwi

AciAawg ] C{ A&y ¢vAe 0 (v OHBE|;i CE A CARAw 0 ¢V %z
LA{ EDEiYyv %8v 0¢° PECIKE %uiowzlel2z Q&6 £6 WHOFEY U 2 OBAW a&F
xjC{ Ey Ao’ 0 a6, 0 xAOA y =+wé¥v | ¢ %n
¢vAo 0 Oy ACCH® «AKEE wé A « ) #
wz Ai  tv?ii 0wEYHezgpaC { Ry o

Enterobactersp.S163¢ %0 iviny E@ § & © HE &€ AoWé Ll Uv sgly wieh @6 § © «

AEcv. A£Az 1 E A'AE'_V i E. oi % ] S
e ens m sAE. V0% wsArAz wsmAz o Tl
e AE

, a - 4 , 1 a , 9 8 -* lal 04 4 Hyola308

3*1 Icl , 8 , 2 b 45 B I b .2Db Heros

.*0e . d /% e .3 e + e , 9 @a Sarigol

4b - % 1l , 2 b , b , 0+ 0 . ¥ ¢d RGS @3 0 T HI5iH
13 .d. . %1l , 0 ke 3k 4 B b Hyola420

33 .bc , e , 2 Be , B 1 b - % dd Olga

. a - #a ) R , B a 3% 8  Hyola308

, % Icl - 3 bc , * hc 42 b -cd [ &¢ Heros

oY If1 , 8 2 & b +1 & - #2d Sarigol

, + 1bl - % a , 2 b , ¥ b /*3b 04 B RGS 003 eTH¥
171 lel -ahn , 2 bc 43 b .C 1K Hyola420

, ¥ oi1d1l - 8 cd , 9 b , 0b 0*3b . 2e€ Olga

° p vzl Bip6-w ke Ae1\Ch B E o awidA A8 Yo £ VS BwCoy wC U

vt CLpbu E&dwlLia°B@ELH-C)VERPIEESAIL BLYE oOw{ yiB¥zAz
y{AA®IB VAL EwWAUVO YV %! ORZzGax | C{CAEYE)C CARTU Q%Y © 8
Az MwP Els 636 i dvwie !Bz Yavd % % ¢ %aiwz wz 2 Ceé0 i
icRY!l) ELBVERE®, £ BT Aywhw® é 0 1008 %w AHYaEB0B Y | Y1
¢¥%aiwz 2CeéedANEy&IvV AWItIVE Yo WETWzZ wz 2CE€06£ +°Y §
0 0 4 A § A iKrbrgndstdacter piechaudii ), # 61 EZ ©°1{A%L0 v A GarigolAa é ¥

vi% x| &%l 0 xO{vEywié vA i avésey ede wAvipE | ¢ £4 ACA WO

y«AQl EEpP £W EevA4&av Owawkyiy vidcgviiGwe: Ep£ Az Aw A3
Y% AViEp dCAIw )ICH £y AEA w i | 60 o0 +Wwéssyv Of EyHELCA”
y wa AEcY% ¢CCOHwbav RPwiclBL EeWAWEV X | XY« %1 OGwWAav

dUVAY ¢v CawCid Abuw« v AdBALABWELEA @ AN vACaY \E
y opCRApCiuianes Xj C{ALCeCRABWI EWaI AdHawicv Yzl (&
ACAg WBAZwWAU ©° CH MEAE i i Wz%iw# | H8A01@ & Fowi 04 ARIEC %° C



Ep £ ®&btrdbdttespS163 ° EY% &% u) § V.
02

Cl¥%uoiwz %8&v AP vt (OwEF3avAiy wad 2av & - GEyA ~18% WAjee wahy A
Ay wi ARUMA YO zwé ol | vHUEVEACAAY EpBzI| vié O v%UE a
2 OA wa AEEéY% C¥%o/FA UCp°UG&a
Cwavwmaj C{&Ey ¢vAo 0 E¢Ev.
0V %wWieHasi W, ) v ewl 6&ply ©

)-#+, 3

0Cayeioda

80 -
a B Hyola 308
g e N 4 O Sarigol
% 60 1 - - . i arigo
9 8 8 ] 8 o ng j
7 50 1k ] e H ?EE N Bl Heros
{ 40 4R § NIRRT NsHER N PH' " =resoos
. T A
< 30 18 g 38 SEEEE BB
X o 1N § S8 H ﬁ%: iV H B Hyola 420
0 Ng - TR HE B0lga
a8 g N SRR HE
0 - L - L ﬁ| L
s |.‘=....)M_)_u | AL i s |.‘=....)1¢_)_ﬁ | LAl T
il 2o Al
w_hﬂqﬁu:)bh

Enterobactersp.S163¢%0 W ER §&8° E@ &€ AoW eivmic{ Av A gtiwo 1 E
G EEpPE £

CHECR Y %61 oduwi aphket+ Evay AAvS BP2&ApED Bwtve | %t 1 &
tEwn i %z 2 OA%ER v UBA BHEMS - Wwélbdiva &HCAY %61 Gv ACuU
Eawi CAi ¥P8A+,; Az Y%l 0a § wWwCay y WA &0 RGSe0d Fyoaz08/ §  w{
EEvAav ¢o6Y Az ©°¢o°oE C1 BwigaE pHyolad®® \Sarigdl -OWCEA%W L0 T2 (-
oMl 6t vy Uév AWl PEWz BDORMEEVASNE voozv O6CaAY W
AEA-£ C¢EwAy %t §y ¢ Arnp AMECAw églin ATWA &1 By £ 1) Y wad wiE
walal CEAH MCUuy wad® WARGECAERT o zv WACKH CRYFOHY WA«Y v
60Cd6r Az Epfvz ODWLICE Y %6EC vCAVAAL a¢ 3ni wz 2 Ceé&6£ | ¢
Vi %Lz COLAGE@IDAD o L FE{ 1§ #H B°°«E | Ywz +wéwv UEv ¥
CIE dwsal 6 Y § %o El&e T € iHE0la308 zo é0A1 QA 2038 V %0 1  Y%v © é
YEL BA{)GHNA Y Yowl G AQG: OWEWAV e é0 UE¥%aui y ¢%oiwz

| C1TE- EpE ¢v -#A$ +AV %Wy L &EOBWAUY SarigoP awkz OGN &8
wov | ¢aAwd ¥%E & wiko WACRIWA €Cwasj o csBE 0 Ep £ 00V &E 2Az) &
A{A dy¥% | AwE +wé¥r Azy &0, Ay o&GMEOUY <jwéAow adwova E
yoyitvi OQwEy v (aB6EECzY%I0 CAYEDW HOBvaAol AL Ga Y % |
EpE ¢ £ VvASI +wélv 0 Q&pwo it BCAwWA EEACWSA LB v Eic %IAA



, | o R WU E« AEWBY O EwHyWED Eyv: AEUEFOpz | CODwi

A0 jweael vz wad UCAWWAU Y AMBWEG wF oA ywee Yaw
wz ac°Ey 2Césf §y a°E 2008 yEwsao CaswEé 1@ v Al
{Hyola308 g é st C1 E - EpE ¢° ¢! vE'¥%AGVEERYW 1 AGYER ¢ § % A A
AwA: §y 00 o0 <vBarigol O0vADPAo Az BOEOENEEY Az« Al + A0
OvAGLA yawweNoVEEw @8 { £y v SAAEWC AUARDPE ¢ £ 1 %z
) ¢ &wip @vii &y B COY %~° COAE CéEwyvA#E + /%0 VEBWIAGR
cwai ylls o o\ERYC YEWaALAYAIA
AcA-£ AwAA %bn  RAGLAYaxiYs?!
+wé @y %~ Cyv AOUTANE B O EEnterobactersp. S163¢¥an ¢ @ BE A G VAGA (£06 § © «

vAb i
i whiz&aiy wCu A « o

AEc % i i %zCOV ¥ bo CAa Y Yai a0 Cay %ucctyv necat
/. a4 - 0 /B +. 473 H, - Yov 3
, 3 -1 1 - 3 -/ - o, 8 , ¢ Yo
0/ k2 I . H,71 H+ 2 H1 - Ep
201, % - 4[4 -13 3% 40 ®& 0 g é
A i 34m3 H- H . W - Ep £ %¢
0 1 /Mm% 0 44 H+ H- 0 g é Y%
2348 ,+ 0% H+ M +H+ ® , Tt gé Y%
.18 , 44 H+ H+ , + @Bé&WwBUEDE
, - M+ - 112 H+ + 3 H+ + 1 2 + w O
18 11 111 -1, #" $j vaC

°cEwz Quy2oph-sei2aGH: \EE o RSSO %

4 -
a
3.5 A b - B Hyola 308
C e
3 - - 3 d ERGS 003
e e e e e
25 1/ % - | e 3 - O Sarigol
) S h . \h ; b i - 8 N ] 1 |
i | ] = . B Hyola 420
: g .09 B g ¥ R b !
¥ 15 1R ZIY < U S o B SN @ Olga
£ 14 | NeEd R g ¥ z
N 3§ ﬁ B | N6 g 3 3 Z B Heros
= 05 9 H ﬁ -] "a - x:% g = & o
3 0 é 'I:..‘i X | ] é o 1 L b
£
T gie A b A% | yas AG
=l ade Al

S AT 2l C‘ }

Enterobactersp.S163¢ %0 w2 HE §&8° E@ &€ AoWaddvip®k U did wmiwo T E



Ep £ ®&btrdbdttespS163 ° EY% &% u) § V.

04
G EEpE’ £
2.5 ~
da
2 b - B Hyola 308
¢ ] e ERGS 003
15 4 ¢© e ) ) ef
| Ehi e h & ? B Sarigol
J & - ] %
. g k B Hyola 420
,M‘J"’ TR I 8 ml % Y
= 8 1 ° 0! 8 Olga
z i g 3
£ 2R \ég E E Heros
o ) BE ]
%ﬂ O 2 | \é | = |
mﬂ_Ln
GSEA AT A gl

Enterobactersp.S163¢ %0 W2 ER §8° E@ G AoWkaGvYy %d)iiud® wwo T E
G EEpE’ £

OcvHE %z A{o6a Atovaman wawhe;, wA CYAy AEEY%BvYy 1 %z
Ay Aid ¢v ¢%wCAEzy BIEWEDE | 0é0%: £l ¢Wza i Wy v %8 BAY-PEE Y%y § 1
# y+Rv%wi oat Wy 1o ww{AEChw $CiawrCii e¢ wawia a3 v 2 OA 11/
% AUBP 8OA %Wz +$/ t vAY Pady°o «$CpHRAW AREY% y 1 %z
¢ WACE AyitAAGCY:v Afiy Act CEWMFA Lveéu | EpEf OGVvACU Eév A&\
U C O R4aELYS %o E3zb ¢ %A ~Fpviéwyde v E %t EE&évA&v Géev )t
Ua-£ Ai AGovEawa Adty{ABAye v AV?: ¢ LADO Az 1t A211AL0°BYE
wCUy awCi ¢wa ¢0/Eé %UEwhA RBWE %W@ECTz WAWENAz%IC {4
i Y%z %t CAUAv EpE vWb la°EOEz zCU °wEa VAL CE£ vyA Awad U
Ov%wl 0a ¢RAvEOWR Y] $%EwA ABe BEHN C6Y°Y~ Whv AT « $ CO R
U0 CoY %~ #UH$-ED VELWRAGEY +Y1# CEEvAAvV wz ¢E¥%eiwz wz 2C
Yoyl CwnvARA v CTE- ZEQ&O £ €z WRIWAKE € dswie vy st
¢%aiwz ¢wa AEAA wz vAdi aARELE 0CHFBI~ Wby U EL
A-CAlYLIUE v ERAsdudomdnaspp Az v% EpE Gy°z °awE wz
0yeazwE ALz CAGERA CAibi WIgeOBWpE cwad 0 £GP wisu ¢Ew t C
Biv AWk alvi EEVAL&DEVYyawiv GICOHEH~ 0%ACEH ¢ Ywh
Gwi wCy) Gui CoamERp £ O6L0 %t v UGCOY %~ wa o ACYy wh
Az v EpE Oev%UE#80 UG ywt Paéy £ - £ ¢ AGA
tvej ApCuj ¢wao CAv C- 3%zp £6 EowW{£y VA Y OWEBNVCAWEaER -3~



, | o R WU E« AEWBY . EwHyWED Eyv: AEUEFOpz | CWwi

y«Al ¢rwé¢ °3wEf O0AY%UoLHFOWICUMEE COWYVAfALIwWZE OCHY
awChn %! BCoHyEhv aACYE VABREE OA§FWaCy T A«y Az A«Af
v% EpPE jv¥%Ev Eawi wotAAylAJPANATY oye BDZE MW ZA pycviu

Y-#, ,0v¥%wil & AJE 0Owio (@ su éwa ExeoiwzCyvawaW@ie

CYo W2 ECHAEEL & ADWE @O Y %~ ¢ vOARES JIAGE 60U 6 § ° «

Ci EEp € Enterobactersp.S163

i %z 0Ci AEE % UCi .
sAmol.gt FWG samol.gt FWS #g.g'FWs 61 06 EPE + ¢ %o
-* 1d, ., 1 -% 22 ° 3 wE
, % Ocd , 8 - -0 lcd OAAol 2Ceéeo:
. % 1b6 , @ 4, -x . °ogoE
0*3 +d3 34 ,ab - be °caweE
I ¥ /bl 21 /ah S+ ab OAAwnu 2 Cé¢
, +,a2 , ,*433 *Lat °ogoE

° b EWzZ Bip-w ReGlla\Clh B H oo ambdA 380k o EWN VSV BwrCoy wCl

Cu 3Aw AZ VAWUAKC[zAZEEV A&V 0] o6w{yr Co6i ¢%uCA A-
C ¢ wBnterBbicter ¢ %o i wia & ¢ v A A ¢ BARYVEGA & Adiviaw By 6 iwedvE w o y

AEC Y C ¥YuoyEiefactw0 Az€ UMitw e § mA-0wWeé %C A %%E0 ¢ AAS Ac A
EpiEv 88 & b A6 AEL v A 80w &ERAVORcay EPp ntAIBE E. EpPE aon . U
a°E CGhzE-¢couyweéeu %' awcCiC paiHaor-£VA ESGPAW @ GadiAviaei

EpAD 0'AF wiihg i wz wz) ¢2A0€ 6 # Q@ &ARE Wieddyolad8 zg B)ea Ev I ¢ ¥
géehtaAddw Aoi Acwmivieay Ci E- C{ £y Aw A3Sarigoé 8 é t.\WOAP D %E

Ué WAL U) &A VE ¢ & Hyde308 Ee vz vC1 Bi C B&WPyE ACA %b U
°CEVE Y € YamicgwAal!l wedEhw A~ 6weée oy vA WAl BCOCEY Ay #PEE E & w i
¥ v AW B @ ZEfterobactersp. S163 Eaw{i Ac Eawi CAcpAAcd ¢wa

Anv RAGowBIE wwhbaWAa@sy cwa +v°uydip CaYywaagAOA
la° a¢ yAua mincAva OY yowEv 't ow{wi ypj C{ £y A  yCuCpAanm Cé¢
¢ Avveoseway-avkli v ABVANVOIC O AL wz 2¢CAE00BA 61 c-AWAGYAVC z 1 3T 6
i BEWaPCALDOI WE wCyl b Ev YaBv %ix ¢ v i BnferobpotedsB. $163 ¢ %o i wz
y AE CUAVARKXWEAES CUT £+ AOA E#ivivp Y x&/&«%CE EovvA dw?y
MEREY, &wan 0AQQABRAE | 0¢
¢¥%vAOAw AnCo Yy Rewidg wao ¢ CeEABE O



Ep £ ®&btrdbdttespS163 ° EY% &% u) § V.

1,
a°T Eyv: §y Ae%u{ £ awoEy\
) L €#n CRAY HOvE« vE ¢ A« € ¢ Y

alwaawlAAu Uz w

Akhondi M, Safarnejad Aand Lahoti M, 2006. Effects of drought stress on proline accumulation and
changes in elements of Yazdi, Nikshahri and Renger alfMiedicago satival.). Sciences and
Technology ofAgriculture and Natural Resources, 10: 11651.

Anjum SA, Ashraf U, Zohaib A, Tanveer M, Naeem M, Ali I, Tabassum T and Nazir U, 2017. Growth and
development responses of crop plants under drought stress: a review. Zemdirbyste, 102{@): 267

Arzansh MH, Benny Aghil N, GhorbaniML and Shahbazi M, 2012. Effect of plant growth promoting
rhizobacteria on growth parameters and levels of micronutrient on rapeseed cultivars under salinity
stress. Electronic Journal of Soil Management and Sustainable Pood@¢8): 153163.

Arvin P, Vafa bakhsh and Mazaheri D, 2018. Study of plant growth promoting rhizobacteria (PGPR) and
drought on physiological traits and ultimate yield of cultivars of oilseed rBpesgicaspp. L.).
Journal of Agroecology, 9(4): 12a8226.

Asch F, Dingkuhn M, Doérffling Kand Miezan K, 2000. Leaf K/Na ratio predicts salinity induced yield loss
in irrigated rice Euphytica, 113: 10918.

Ashraf M and Ahmad S, 2000. Influence of sodium chloride on ion accumulation, yield components and
fiber characteristics in drought stress of cott@ogsypium hirsuturh.). Field Crops Research, 66:
115127.

Ashraf M and McNeilly T, 2004. Salinity Tolerance iBrassica Oilseeds. Critical Reviews in Plant
Sciences, 23: 15774.

Atanasova E, 2008. Effecof nitrogen sources on the nitrogenous forms and accumulation of amino acid in
head cabbage. Plant Soil and Environment, 54166

Bacilio M, Rodriguez H, Moreno Miernandez JAnd Bashan. Y. 2004. Mitigation of salt stress in wheat
seedlings by gfp-taggedAzospirillum lipoferumBiology and fertility of soils, 40: 18893.

Bandehhagh A, Toorchi M, Mohammad\, Chaparzadeh N, Salekdeh GiHd Kazemnia H, 2008. Growth
and osmotic adjustment of canola genotypes in response to salinity. Journal of Foouliukg and
Environment, 6: 20-208.

Barnawal D, Bharti N, Radey SS, Pandey A, Chanotiya @8d Kalra A, 2017. Plant grow{iromoting
rhizobacteria enhance wheat salt and drought stress tolerance by altering endogenous phytohormone
levels and TaCTR1/TaREB2 expressiorPhysiolgia Plantarum, 161(4): 56214.

Bates LS, Walderen R@nd Taere ID, 1973. Rapid determination of free proline for water stress studies.
Plant and Soil, 39: 26807.

Bhardwaj D, Ansari MW, Sahoo RK and Tuteja N, 2014. BiofertiliZenstion as key player in sustainable
agriculture by improving soil fertility, plant tolerance and crop productivity. Microbial Cell Factories,
13: 66.

Bhattacharyya PNand Jha DK, 2012. Plant growgpmomoting rhizobacteria (PGPR): emergence in
agricultue. World Journal of Microbiology and Biotechnology, 28: 1-3350.

Bibi N, Hameed A, Ali H, Igbal Nand Alam SS, 2009. Water stress induced variations in protein profiles of
germinating cotyledons from seedlings of chickpeas genotypes. Pakistan JoBotdrof, 41: 731
736.

Breusegem FV, Vranova E, Dat #ad Inze D, 2001. The role of active oxygen species in plant signal
transduction. Plant Science, 161: 40%4.



, | o R WU E« AEWBY O EwHyWED Eyv: AEZUEFOpz | C-Uwi

Bybordi A, Tabatabaei Sdhd Ahmade A, 2010. Effect of drought on the growth and peroxalasdAA
oxidase activities in canola. Journal of Food, Agriculture and Environment, @109

Chabaud M, Boissederrier A, Zhang J, Taylor CG, Yu O anBarker DG, 2006. Agrobacterium
rhizogenegnediated root transformatioRp. 8. In: MathesiudJ, JaurnetEP and SumneLW (eds.
The Medicago Truncatula Handbook. Then&iel Roberts Noble Foundation.

Dien DC, MochizukiT and Yamakawd, 2019.Effect of various drought stresses and subsequent recovery
on proline, total soluble sugar and starch metabsligm Rice Qryza sativa..) varietiesPlant
Production Scienc&2(4):530-545.

Dimkpa QO Merten D, S aral Kathg E,A2009. Metadueed oxi@ative stress impacting
plant growth in contaminated soil is alleviated by microbial siderophd®ed. Biology and
Biochemistry, 41: 15462.

Egert M and Tevini M, 2002. Influence of drought on some physiological parameters symptomatic for
oxidative stress in leaves of chivedlium choenoprasuin Environmental and Experimental Botany,
48: 4349.

Fanai HR, Galavi M, KafiM and Bonjar AG, 2009. Amelioration of water stress by potassium fertilizer in
two oilseed species. International JoutwfaPlant Production, 3: 4%4.

Fischer RA and Wood JT, 1979. Drought resistance in spring wheat cultivadieltl. associations with
morphephysiological traits. Australian Journal of Agricultural Research, 30:-10Q0.

Ghorbanli M and Niakan M, 2005. Study the effect of drought stress on soluble sugars, protein, proline,
phenol compounds and reductase enzyatieity in soybean plants cv. Gorgan 3. Journal of Science
Kharazmi University. 18(56): 53%50.

Glick BR, 2005. Modalation of plant ethylene levels by the bacterial enzyme ACC deaminase. FEMS
Microbiology Letters, 251:-¥.

Gogorcena Y, IturbeormaetxeBscuredoPR and Becana M, 1995. Antioxidant defenses agaiosvated
oxygen in pea nodules subjected to water stRiaat Physiology, 108: 75859.

Han HS and Lee KD, 2005. Plant growth promoting rhizobacteria. Effect on antioxidant status,
photosyntheis, mineral uptake and growth of lettuce under soil salinity. Research Journal of
Agriculture and Biological Sciences, 1: 2205.

Harding VJand MacLean RM, 1916. A colorimetric method for the estimation of amino acid alpha nitrogen.
Journal of BiologiceChemistry, 24: 50%15.

Hare PD, Cress WA an8taden JV, 2002. Disruptive effects of exogenous proline on chloroplast and
mitochondrial ultrastructure in Arabidopsis leaves. South African Journal of Botany, 689893

He P, Osaki M, Takebe M, Shinano dhd Wasaki J, 2005. Endogenous hormones and expression of
senescence related genes in different senescent types of maize. Journal of Experimental Botany, 56:
11171128.

Heidari F, Bandehagh Aarajzadeh D, Kazemi Oskuei B akfbtie Noparvar P, 2015. Respse of spring
canola Brassica napud..) cultivars inoculated with P. fluorescens FY 32 to drought stress. Crop
Research, 50: 562.

Hieng B, Ugrinovié K, Sustavozlie Jand Kidrieé M, 2004. Different classes of proteases are involved in the
response to rdught of Phaseolus vulgarid. cultivars differing in sensitivity. Journal of Plant
Physiology, 161: 51930.

Hoekstra FAand Buitink j, 2001. Mechanisms plant dessication tolerance. TrendsFlant Science, 8(9):
431-438.

Hu H and Xiong L, 2014. Genietengineering and breeding of drougesistant crops. Annual Review of
Plant Biology, 65: 71541.



Ep £ ®&btrdbdttespS163 ° EY% &% u) § V.
1.

Hussain HA, Hussain S, Khaliq A, Ashraf U, Anjum SA, Men S and Wang L, 2018. Chilling and drought
stresses in crop plants: implications, cross talk, andntial management opportuniti€sontiers in
Plant Science9: 393.

Irigoyen JJ, Emerich DW an8anchezDiaz M, 1992. Water stress induced changes in concentrations of
proline and total soluble sugars in nodulated alfaffadicago sativaplants. Physimgia Plantarum,
84: 5560.

Jaleel CA, ManivannarP,Wahid A, Faroog Ml Juburi HJ, Somasundaram R and
PanneerselvaiR, 2009. Drought stress in plants: a review on morphological characteristics and
pigments composition. International Journal of Agtlicté and Biology11: 100-105.

Jalili F, Khavazy Kand Asadi Rahmani E, 2011. Effects Bluorescent Pseudomonadsith ACC
deaminase activity on growth characteristics of canBtagsica napud..) under salinity condition.
Water and Soil Science, 2: 1:885. (In Persian)

Jing YD, He ZLand Yang XE, 2007. Role of soil rhizobacteria in phytoremediation of heavy metal
contaminated soils. Journal of Zheijang University ScieBc8(3): 192207.

Kafi M, Nezami A, Hosaini Hand Masomi A, 2005. Physiological efts of drought stress by polyethylene
glycol on germination of lentil (Lens culinaris Medik.) genotypes. Iranian Journal of Field Crops
Research, 3: 680. (In Persian)

Kalefetoglu Macar T, Turan @nd Ekmekci Y, 2009. Effect of water deficit induced ly@and NaCl on
chickpea Cicer arientinumL.) cultivar and lines at early seedling stage. Gazi University Journal of
Science, 22(1):44.

Kapunik Y, Okon Y and Henis Y, 1985. Changes in root morphology of wheat causézdmpirillum
inoculation. CanadiaJournal of Microbiology, 31: 88887.

Kasim WA, Osman ME, Omar MN, Eaim |IAA, Bejai S and Meijer J, 2018ontrol of drought stress in
wheat using planrgrowth-promoting bacterialournal of PlanGrowth Regulation32: 122-130.

Kaya C, Higgs Dand Kirank H, 2001. The effects of hight salinity (NaCl) and supplementary phosphorus
and potassium on physiology and nutrintion development of spinach. Bulgarian Journal of Plant
Physiology, 27: 4-59.

Kazemi Oskuei B, Bandehagh A, Sarikhani MR and Kom&ts2(18. Protein profiles underlying the effect
of plant growthpromoting rhizobacteria on canola under osmotic stdessnal of Plant Growth
Regulation, 37: 56874.

Khan A, Arshad M and Zahir ZA, 2007. Growth and yield response of wheat cultivars to tiwcwéh
auxin producing plant growth promoting rhizobacteria. Pakistan Journal of Botany, 389.483

Khan N, Bano A, Rahman MAGuo J, Kang Zand Babar MA, 2019. Comparative physiological and
metabolic analysis reveals a complex mechanism involvedadungtit tolerance in chickpe&icer
arietinumL.) induced by PGPR and PGR&ientific Reports9(1): 2097.

Kochert G, 1978. Carbohydrate determination by the phenol sulfuric acid mBtha@B97. In: HelebustIA
and CraiglS (eds Handbook of Physiologal Methods. Cambridge University Press

Kohler J, Caravaca F, and Roldan A, 2010. An AM fungus and a PGPR intensify the adverse effects of
salinity on the stability of rhizosphere soil aggregateslLattuca sativa Soil Biology and
Biochemistry, 42: 429134.

Kron AR, Souzan GMand Ribeiro RV, 2008. Water deficiency at different development sta@dyoine
maximproves drought tolerance. Brookhaven Symposium in Biology, 64943

Mafakheri A, Siosemaeh A, Bahramnejad B, Struik PC a8dhrabi E, 2010. Ect of drought stress on
yield, proline and chlorophyll contents in three chickpea cultivars. Australian Journal of Crop Science,
4(8): 580585.



, | o R WU E« AELY O EwHyWED Eyv: AEZUEFOpz | C/Uwi

Mackinney G, 1941. Absorption of light by chlorophyll solutions. Journal of Biological Chemistry, 140:
31522.

Malekshahi F, Dehghani Eind Alizadeh B, 2009. A study of drought tolerance indices in CaBotsgica
napusL.) genotypes. Journal of Science and Technology of Agriculture and Natural Resources, 13:
77-90.

Manivannan P, Jaleel CA, Sankar B, Kishurekumfgr Somasundaram R, Lakshmanan GM and
Panneerselvam R, 2007. Growth, biochemical modifications and proline metabolldatianthus
annuusl. as induced by drought stress. Colloids and Surfaces B: Biointerfaces, 8249.41

Mayak S, Tirok T and Glick B,2004. Plant growtpromoting bacteria confer resistance in tomato plants to
salt stress. Plant Physiology, 42: 56R2.

Mensah JK, Obadoni BO, Eruotor RtAd Onomdrieguna F, 2006. Simulated flooding and drought effects
on germination, growth and yield p@eneters of sesam&gsamum indicurh.). African Journal of
Biology, 5: 12491253.

Michel BE and Kaufmann MR, 1973. The osmotic potential of polyethylene glycol 6000. Plant Physiology,
51: 914916.

Molnar |, Gaspar L, Stehi, Dulai E, Sarvari I, Galiba Gnd Molnarlong M, 2002. The effects of drought
stress on the photosynthetic processes of wheafagilops Binucialisgenotypes originating from
various habitates. Acta Biologica Szegediensis, 46(3)1165

Montafiez A, Abreu C, Gill PR, Hardarson G,&8ii M, 2009. Biological nitrogen fixation in maiz&ea
maysL.) by 15N isotopedilution and identification of associated culturable diazotrophs. Biology and
Fertility of Soils, 45: 253263.

Munns R, 1993. Physiological processes limiting plant growsalime soil: some dogmas and hypotheses.
Plant, Cell and Environment, 16:-P34.

Parvin S, Javadi &nd Ghaderi N, 2015. Proline, protein, RWC and MSI contents affected by Paclobutrazol
and water deficit treatments in strawberry cv. Patescetari Agronmice in Moldova48(1): 107
114.

Pang XM, Zhang ZY, Wen XP, Ban #&nd Moriguchi T, 2007. Polyamines,-gllirpose players in response
to environmental stresses in plants. Plant Stress. 1(2t89.3

Penrose DMand Glick BR, 2003. Methods for isolating acttaracterizing ACC deaminasentaining plant
growth-promoting rhizobacterid®®hysidogia Plantarum, 118(1): 105.

RamanjuluS and SudhakarC, 1997. Drought tolerance is partly related to amino acid accumulation and
ammonia assimilation: A comparative study in two mulberry genotypes differing in drought
sensitivity. Journal of Plant Physiologyl50(3: 345350.

RejebKB, Abdelly C and Savouré A2014. How reactive oxygen species and proline face stress together.
Plant Physiology and Biochemisti§Q: 278-284.

Rezaei Mand Nahvi M, 2007. Effect of differemtrigation management methods on water use efficiency
and rice yield. Agriculture Science, 1:-25.

Rodr éBEghhaz M, GlereditarPC,R/@ria Victoria Mnd Jesu’s G, 2008. A review on the
taxonomy and possible screening traits of plant growtimpting rhzobacteria. In: Igbal A, John P
and Shamsul H (eds). Plabiacteria interactionsStrategiesand techniques to promote plant growth.
WILEY -VCH Verlag GmbH and Co. KGaA, Weinheim.

Rosa M, Prado C, Podazza G, Interdonato 8nZalez JA, Hilal Mand Prado FE, 2009. Soluble sugars
metabolism, sensing and abiotic stress: a complex network in the life of pllEmssignalg and
behavior 4(5): 388393.

Safarnejad A, 2004. Characterization of somaclones of alfsléaliCago satival..) for droughttolerance.
Journal of Agriculture Science and Technology, 6:-121T.


https://www.sciencedirect.com/science/article/pii/S0176161797801319?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0176161797801319?via%3Dihub#!
https://www.sciencedirect.com/science/journal/01761617
https://www.sciencedirect.com/science/journal/01761617/150/3

Ep £ ®&btrdbdttespS163 ° EY% &% u) § V.
10

Sandhya VD, Ali SZ, Grover M, Reddy G and Venkateswarlu B, 2009. Alleviation of drought stress effects
in sunflower seedlings by the exopolysaccharides produesepuidomonas putidatran GAP-Pss.
Biology andFertility of Soils. 46: 1726.

Sandhw VD, Ali SZ, Grover M, Reddy Gand Venkateswarlu B, 2010. Effect of plant growth
promotingPseudomonaspp. on compatible solutes, antioxidant status and plant growth of maize
under drought stresPlant Growth Regulatior§2: 2130.

Sangtarash MH, Qaderi MM, Chiappa CGand Reid DM, 2009. Differential sensitivity of canoBrdssica
napug seedlings to ultravioledB radiation, water stress and abscisic acid. Environmental and
Experimental Botany66(2): 212219.

Sarikhani MR, Ebrahimi M, Oustan S, Aliasgharzad N and Madani O, 2016. Isolation of potassium releasing
bacteria from soil and assessment of its ability in potassium nutrition of tomato. Proceediffys of 2
international conference on igmated environmental management for sustainable development.
Sousse, Tunisia. Pp. 2251.

Schutz Mand Fangmeir E, 2001. Growth and yield responses of spring whatum aestivuni. cv.
Minaret) to elevated C£and water limitation. Environmental Patiion, 114: 187194.

Shiranirad AH and Abbasian A, 2011. Evaluation of drought tolerance in rapeseed genotypes under non
stress and drought stress conditions. Notulae Botanicae Horti Agrobotanitlaplaga. 39: 16471.

Shoresh M and Harman GE, 2008. eTlmolecular basis of shoot responses of maize seedlings to
Trichoderma harzianunT22 inoculation of the root: a proteomic approach. Plant Physiology. 147:
21472163.

Siddique MRB, Hamid Aand Islam MS, 2000. Drought stress effects on water relationseztwBotanical
Bulletin of Academia Sinica, 41: 839.

Sdiman AS, Shanan NT, Massoud Cand Swelim DM, 2011. Improving salinity tolerance Aéacia
saligna(Labill.) Plant byArbuscularmycorrhizalfungi andRhizobiumnoculation. African Journal of
Biotechnology, 11: 1259266.

Swedrzynska Dand Sawicka A, 2000. Effect of inoculation wifzospirillum brasilensen development
and vyielding of maizeZea maysssp. saccharata L.) under different cultivation conditions. Polish
Journal of Environmental Studie9(6): 505509.

Tarumingkeng RGand Coto Z, 2003. Effects of drought stress on growth and yield of soybean. Kisman,
Science PhilosopyPp. 702Term paper, Graduate SchoBbrgor Agricultural University.

Valverde A, Burgos A, Fiscella T, Rivas R, Velaeg E, RodrgueBarueco C, Cervantes E, Chamber M
and Igual JM, 2006. Differential effects of coinoculations witbeudomonas JesseriiSO6 and
Mesorhizobium ciceC-2/2 strains on the growth and seed yield of chickpea under greenhouse and
field conditiors. Plant and Soil, 278: 40.

Vardharajula S, Zulfikar Ali S, Grover M, Reddy G and Bandi, 2011. Dretgidtant plant growth
promotingBacillus spp.: effect on growth, osmolytes, and antioxidant status of maize under drought
stress. Journal of Plant éractions, 6(1): 4.

Williamson CL and Slocum RD, 1992. Molecular cloning and eviddoceosmoregulation of the D1
pyrroline-5-carboxylate reductageroC) gene in pedP{sum satiuni.). Plant Physiology, 100: 1464
1470.

Yuncai Hand Schmidhalter U, 280 Drought and salinity: A comparison of the effects of drought and
salinity. Journal of Plant Nutrition and Soil Science. 168:-549.

Zabihi HR, Savaghebi GHKhavazi K andGanjali A, 2009. Effect of application dPseudomonas
Fluorescentn yield andyield components of wheat under different soil salinity levels. Agricultural
Sciences and Technology, 23(1): 1838. (In Persian)



, | o R WU E« AEWBY O EwHyWED Eyv: AEUEFOpz | COUwi

Zahir ZA, ArshadM and Frankenberger W, 2004. Plant growth promoting rhizobacteria: application and
perspectives in agriculte. Advances in Agronomy, 81: 468.



