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Study the effects of Plant Growth Promoting Bacteria and
salicylic acid in green mint (Mentha spicata L.) under drought
stress conditions

VLéJS ;_,w LY‘;"LA é_’w ‘\;*‘;"JLP JLQS

Ol 018 50 0 18 50 a oSl (g5, LES 0 ASESDs (854 55T s 05,5 (653 (S ammiils =)
Ol ¢ ol ¢l ol8asls (g 3,558 0uaSCasls (bl Dol 038 lutils =

Ol e il e bl ol Kl (53,5128 0aSils QLS 3ol 03,8 i)} ol yIS 4 ol y2sls =Y

Salehi K™, Solouki M2, M Tanha®

1- PhD Student, Department of Biotechnology, College of Agriculture, University of
Hormozgan, Hormozgan, Iran
2- Associate Professor, Department of Plant Breeding, College of Agriculture, University of
Zabol, Zabol, Iran
3- Graduate MSc Student, Department of Plant Breeding, College of Agriculture, University
of Zabol, Zabol, Iran

kamalsalehi88@gmail.com : 55 xS Gy L3 J s o iy 55 3

QOIVYA 15y 0l = A0/1/YA il s i)

- ST Olio y cSdwadl Al 9 Bacillus amyloliquefaciens 1732 (& g5l 1 owyy st
S s U 0L 30 5 930 (Fgadd OF Ol omred § (o 3T i 9 (oo T (ot
(i S s 4 ol B0 ol 50wl 2 JigB Siged uledT i 5
) 095 A Hai5 B Olgiedy (L) Cud sl o sd £ 9T ((Vall) L) Cud b o0 A
4 33 C 956 Olgindy (1Y s0 koo < 3 10) Salpualo bl 9 B 35576 (gl pore 3 guidl)
Al § (STl 3l 45 318 Oli5 Bodld wibylg 435 3l Jolbs mbs b plml S
Ol Ol (e ed b Wgigdh 5 S (oo 5T 5 SOIsT (BT Sl Bl o bl
Jed ool g Iulpd 50 bp g Fw 50 kS0 O Olged DS goud esd O
2SN 1 Kl Al § (S35 olosd 3255 Bl s BT bl ol 9 (S 557
—edl 5 (610 0 sl 1] e (i BT Il 30 cI Sl ST S 3T
b Sl Al § (S5 457 Sl OT 31 (Tl alosT ol @b b Slowst ST sl
2P0 D51 LB s (gl Olgied 453 S gilio 3319 Aigighhh 9 T S !
Sl g odld OL 895 1 1) (Syudn Joox olS dxul 50 .ol 0018 gal 1) Sl i

Wl 03903 Sl HT (Sl 3T ddgi B po 15 (5 oS

B
IFAT Ol F o lod (w2 03198 059
Yé) - YoY axio

ouuS>

Soals slaejly

ST (5T s 3
Sl L !
Seigigid
g S
Pl 954 (god


https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.9.1
http://mg.genetics.ir/article-1-1486-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20084439.1396.12.2.9.1]

Oblﬁu&; U:JLA JLJ

oo Sl sl § Ay 5 0 (S b O 5T ddlllan

LIS a6 el e 03 Jeld S5s sla03 S
s Sl o Lo 5 L0 gerpn < sy Jolse
Gisb 5l jawgny aakie slag SU (Chenetal. 2010) Wwlonss
oS 3 Shes 5 A,y (Rl ol ly oo s slapnslSe
sl (PGPR) L, S e slas,SUss, Mllal & o
=6 AL opl 6 gl S sl o Sage (Lynch 1990) 55
St b Phee pole s el 1B Gl ke L
A 035 o D55 8 () S G ol
oS 0das slge W5 L solen Jolse (st Hlee 5 el
Vessey ) s S g 5 baod o oSl s oS 0,
Paenibacillus i, S, o, SL L oS =i (2003
LS 5 ERD15 0 ol Wl il csl polymyxa
ol s SKist 4 e Jole 05l 5 Caslodd e sl
(Timmusk and Wagner 1999) <...| oLS

LS5 5 S oS00 Vsl el b Shedle
Popova et al. ) Ll o aLS sla b Slinie 5l 0T & laze
s 3 1 IS lad S50 5 S el Sl (1997
(Arfan et al. 2007) &S o Wl olS L3 S5 g5 sladal 2
52 Olesely IS0 G Olpeas el Sl ol 0 dls
Ul Ll el 5 3 pd e antld Seatopr LS| o gl
oot (Raskin 1992) 55 o ba i ple 4 olS sl
S ol Il obas o by SChadle ol sl
Meth ) col ,ole iy 5 s 05 Ok Wl daolis]
Slap bl 3 HBH 05 0Ly slasllls s (welly et al. 2003
ity s Kbl ol Gl slacble 36 o PMT
Moradi et ) sl i3l S 5uls Caliks Slaplll 5 5o sl
(al. 2010

iy S s S SL a8 Sl 5 pe (odae Sl IS
Gk S W S A Sl Sl ad
52 OblS Cuaslie aliil e 53 5 ols el Ol Rl

SIS d a5 Lo elad ul agls sy b LSl

! Regulatory Factor
2 Transcription Factor
¥ Plant growth promoting rhizobacteria

doddio

sba S 5l S Mentha spicata L. .le el b o pln oS
oLl eslgls & e 5 Mentha o 55 55 4e
53 VWY Jleys 5L sl gl olS ol .ol (Lamiaceae)
Gblie 3 mos S|y sl 5 A e3ls 2SI ol S (sladlaie
Glnde g o posata 5 K el Jlad el bssl Juzes
N geame 51 S 5 00 5l S a5 .(Lewis 1998) ol
Slacnss 5 Rl SUS S on e Olpen oS dnes b
S b Ssise Lsdp el Jhee OLLS 5o olS el
o b 5 5l es S K5 e pliad oS Ll ol (sl )
o Loy sy SI.(McCartny et al. 2003) aoi . les
Gl 53 (GPP) wlivs (3 JUy3 L3 o 5lmis sabauls
Rl b 03 5 Lsdir Jol dmdpe ) L sy 5 s e
T e sdie M5 Sk 5wl s sed e
oSS L) PASO e S S Olpea S ssd
DS 33 iped Osad S ssdn saiby L3St (Lous
oo Al Sy sl ple JUl 5 A5 5 a8 5l 1, (Mol
aaia ul g das e @) Hﬁm sl 5y s ol s yls
Croteau and ) ol sl oS 53 ooy 55 e pud lie 5 A5
.(Gershenzon. 1994

3pdome Jolo 0 St (S 0 (ase la i Obs
St Gbla 5 (65,558 Glaptuns 53 OV s 5 oS
Debaeke and Abdellah. ) LT o clux o Kis aas
i s olS A, sl sl Lo Ses s (2004
Hung ) das o 15 50 cou |y of SKidass cladsl s
e 33 Sl sl Gk Sl e 8 gle A5 (2000
Slad) Oy gl RalS L Gl bohda s S eed b
ol »t (Gupta and Kaur. 2005) sl e 1S Jl by e
Kb BOS 51 7 Ok Sl cmiles by Ol Wl Csl
o 3 S sy glebs s (Kasuga et al. 1999)
ARl L (S s e G ks LS
psil Slides sl oSy e 5 s Oledil)
il glaes S luly ool s (Yangn et al. 2011) colods

YWAF Lewal [V o ylols [ w20 3190 0590 /oy 95 S5 -



https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.9.1
http://mg.genetics.ir/article-1-1486-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20084439.1396.12.2.9.1]

ee Il sl § Ay 5 e (8 L O 5T dfltao

Ob&.uﬁ} U’:JLP JLof

Jiza sl S b am s VoY los b0l 4 Si O35 S
St Of doys i S 13 01 s Cele (A Sty 5 LK
D e s bl Gy b Sl el e b Ll o

(S 5 03— S Sas 055/ S i G59) x Ve
.(Nezami et al. 2012) S= ol dw 3=

Cogons Ol gms 5 ele gla ey Obosle 5l (6 sL
Lo 5180 g 2l mb 4 Gl A g ol
w5 eslizal (NB) &l s oy 25 (NA) 8T oy 25 slacis
Sl e Vor 55 0Ll S e oS 5 sl 3y p S /A
aele A CiS 3l ad> S o gl 4 (PHET ks
¥ St 5 sl Ul oSG a4 NA Lo s (6,51
o e glos s adds s p Ve S b SGS g csle
S v O sl ol 3 g LS (51580 51 S 5l
S iy pemle e e A 4y il 3
oo ool Sl sl s 3 6 SL gla S A
Coge CaiS e G5y p ook bml G S Sl
Shsbs Sexds e bl il Sl gl 8 S
o S G A yasiie il gl p colie ldis (apIUS
Zob ok a5l Gt OIS 5 51 el Sl pl 03553l )
5L sk 107 e b 8L Uil s g 1355
Kim et al. 1997; Raupach and Kloepper ) . wlsl S 4
.(1998

5 ble 53 s p SWMY IS0 0 b Sl
Ghis Of wals) jin clale 5 (1 MM) Ve s G el
el s Sayyari etal. 2009) s, ulul
Folin-Ciocalteut 5, olul 5 Jb cls s (5 ,Se3lul
L ods s .c3 S &yse (Soland and Laima 1999)
deolne Sl 5 gl VYO mgn Jb L e gt Sl oS
el SIS 5l i 31 L slaS 5 e
A sl o5 3 S s e SIS 5 e

=3l LIS o g T i Sy B, b S A S0 Ol
g Jsb s> e sus (Toor and Savage 2005) As (s .S

e 3l eslanad b badisas clale s (6,851l e g 00

- YWAF el 1Y o lols [ om0 3190 0590 [y 95 S

Sl e Garw 5 5> Shadlos el 5 L) S e (5 5L
Ole 2 O58 slod 33 sy osbeay ;21 lagsy (ol
5 Real Time PCR GO alwsay DS soden sad 05
o glad oS s Bl s el oy Slis Sl s

g 9 Slgo

Aol (3L Jglos 5 L) S s Slags S A o) sk
Lo g gl oS SNt Slio S Sl
LIS 3 \YAY Jl obe OLT 5 cilesl Six i bl i
Mels mob b JosSE Soson Bl oK oKia s
A5 ol o 250 Jelge A el LSS b Sl
5V ald Olgsa Ar) mhaw a3 A SB Ol gea SEx
Tl 33 53 B St Olyea 8L (o) b b as s e
Ol ety Sehdle Al 5 (V27 CRUML 5 aald b i)
Tk S e B s s 8l g 500, CpSU
5 Y s

otils uSiass OLS 05emSdS 51 s gl slapsins
VOXT slal b SLOlAS s Olpr sbapssy i we L
gl Sl e Sl S Ges 5o bapgy, SIS LA CS
es0 S ) aw sl OIS a3 5 b S Oye S
5 S Sl ssles bglies 55 OIS St A8 esls oS
B YO wlisy sles L3 OLSG l i 5o OIS 55 esasn
Moa a5 515 515 sl axys Yo B OA wld 5 Y
VE Sl e 2S5 OG5 4l a0 6L b ) ezl
WL pdy Dy ez S5 Ghas d S S dles! )
Aol Bl ol (E5 LlE s 5a, WY GBS S e
Saiesl 1 OLSG Layl 3 sl sheay s Jlasl Sl
A eslazal Aals olS 5l Jgdoes o

OIS L wlie OIS Ve lanl S 25 Jles! | shiieas
SO sl A IS ) 5 ol Ll am b il
Oi 0 ol Ol po il s LSS cele 53 2 b

S e 3 35 e S 4500 G OIS s Sl ol


https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.9.1
http://mg.genetics.ir/article-1-1486-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20084439.1396.12.2.9.1]

O‘)&aﬁj U:JLA JLJ

oo Sl sl § Ay 5 0 (S b O 5T ddlllan

Eva G, dlail ams 55 e 5l w2158 (g 85100
¢l RG-3000 Corbett Research o&Kiws 3l eslizul L Green
Master Mix |sL: (Real Time PCR usly ls=l .od S
uM) ST a5 (10 ng) cDNA ( ole o 3 ShlE1X)
el ave slbos 03s] ey ssbea sp () = N/
o b Shaddy lomis STy b syse g e b Sl
Eppendorf S & coxle ISl s oSiws buy sl
Tubulin 5 1im3h o3 Jlasl Colhs sles .23 S el Ol
Sl ol by e e SIS Sl e B
5 0L, Real Time PCR 2, sl eslanal L 05 95 8 3T
QReal Time iy, 4 2S5 =Sl 51 g 35 ¥ Jods b
o&xs 5l (Threshold cycle) Ct & s 4 pl> slaosls PCR
s s S ks S8 aw e gl s gl
A osliml Waesls a2 (sl AACE iy,

238 ol Jire wisad 4w 5 LSS b bbbl aes
5 ) w3 SAS I Sl eslinal L Waesls el 5 45
o 53 SOl (glasls i 0ga31 el b Sl 4l
A el do s S Jlex|

ok b gla ST Clasie —) i

primer Primer sequence (5'—3') GC (%)

Forward lim3h AGGATAGCGACGCTTACGTG 55.0

TCAGCGAGTCCTTCACCAAC 50.0

CTCCTTGAGCTAGTCGTCGC 60.0
AACAAGGCAAAAACATTCCG 58.0

Reverse lim3h

Forward Tub
Reverse Tub

Real time PCR _zS1y jloj 5 sles Ll 5 =Y i

eslaiul 5590 Oloj 5 Les > e

43> 10 e w58 il -y 40 ﬁ)}TL;U.;.;léjL»Jl;j

25 J7le Jolo e e

Sy quslﬁdﬁup):ﬂo Ods bl
S 80 Do 4 31 S Ble ax 3 s S5LeT Jlas!
WEYY S a5l S Sl am s VY S 5 b
o) b0 m a3 44 B a 300 3l L 55l Csd e

2 e 555 08 e Jalan Olen il (gt 35 31k
el s 4 o ylas oS

s b sl sjlas s £SOl Ol Ol
by So Ol 53 el Vi mae Jsb s et Sl
g ids G ol s edel Cos Ll Sl i s S8l S
Cod VIMTEM? L S ESI opl e sl oo
055 pS 3 Ay e VO gl b 5 A s
.(Beers and Sizer 1952) . ol

oKaws Loy sl ojlas s 65eSl OT Ol Ol
aids G Ol s el BV mge b s ey Sl
G ids S ol 5 sl s Lol Sl i S 513
viamMztem® Ll &S mSls ) Jge el o
e S5 ISLE T el 5 s N
{(Nakano and Asada 1981) .i Ole 5 O35 5 L3 Al
P35 4 Sy Sl Sl T e (Sl g
T Jsb oo isly SeS ol Sairam et al. (2002)
mmol™ & el oy i 5l eslinal b 5 odlasly el YA
A e o 51 Il Ol e VA cm

RNX Plas Jshms 5l glas S 51 JS RNA =l scal ol 5
Vo Jsbl Jslisssnl b5 Lol (05 Lw &S5,0)
Jerdlyszs b (Sl S50 LSl g3) DEPC O 5 do s
st O oS (S RNA Zlsuul 5l ey i eslicd
S RNA sl 5l s A5 e 58T U5 5,58,
oS 44 sl 2-Steps RT-PCR kit .S 5l sslizal L DNA
L dim3h &5 Ol J 28 5 o) p skl A3 (‘L?""\ Vivantis
(Tubbd) s 55 05 5l Tahsili etal. (2010) Slallas 4 4 55
Sls J s Olgea (Accession number: DQ435662.1)
51im3h glaoss gl ol gls S5ET ~1 b as eslizal
o315 oL 5 b sl Primer3web 15le 5 5l eslazd L Tubulin
() J3d) 43 ¢l 'NCBI

Lo g 03 0l S5l gl Tubulin 5 lim3h slaps [5G
oy gots kil 35, lul o Real Time PCR sl
dows4 Real Time PCR 3 ool CaS 23 8 ool s

1 National Center for Biotechnology Information

YWAF bl [T o o [ m283190 0590 [y 99 S5 5 -



https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.9.1
http://mg.genetics.ir/article-1-1486-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20084439.1396.12.2.9.1 ]

ee Il sl § Ay 5 e (8 L O 5T dfltao

O‘)&»ﬁ} U:Jb JLaf

50

40

30

20

10

mg QE/G adsisdlé lis

e e
LSS Ol 9,8 Siat a5 e o) IS

40 A5 5956 Ol mg QE/G
30

20

A5 5 Ol Sl ol 5 (Si 25 bl JI-Y IS

mg QE/G .,\.:334‘53’\3 O\J;:,a

CALL il pde (S L olS mdls

A F O Ol Skl el 5 6 S el 1T IS

Ga/g DW /(mg) Js |

04

0.3

0.2

0 O SLL Rl s
| B oSl LolS il
0

80 80 40

Ol 8L s (S 5 il -t IS

- YWAF el 1Y o lols [ om0 3190 0590 [y 95 S

Com g b

S8 5 blame 51 (¢ Jsdr) uibsls 2 Jpdr 4 a5 L
e do s K mhae 3 WSSO Olpe 5 5SL A s
o5l i ey byse A5 Ol (5 e A
Olpe 0 680 5 (ol b b dsyn ) Las i
o el ol 55 (YY) s 5556 Oljes o 50S 250 YA/ES
St W s Bl J s e (VS 2 oM 25
Aol Sbed @ b Ol it Shedle Al
Aoy b (S S5 Y e SO Sl
Aol 5 S Blie S s 03 (Y ISE) 5y o5 o b
5 6L by oS mdls 4 by e Ol 5 A Sl
(IS 550 Y se sher o Skl Al

JS 8 Ole sl (7 Jsdr) ilsls 4528 dsdr 4 a5
Aol 5 68U oSty (S i s blae
Oy Skl a5 do sy S opan 5 Sl
JE Ol it A3 laime o) gy e 2 (SO
A Jeols Shedle sl 5 68U S5 s (4/TA0)
N Ol 4 dals Sl 4 by OF 056 5 (VK9
5 S S W S5 o 03 e s (JS9)
S G by Ol S Sl
SO Sebedlo sl 05y (o3 b b dos £0) s
W5 o Sis Si gl G Sl 8 (0JS3) 55 (laie
NG BN S Sy

St i (P dir) bl apms Jsdr bt 4 iz L
OeSI Bl sl cdlad Ol o loae b
oSSle b OF Cllad Ol e 5 b 215 3anS s 2 58
£ 5l Vb (5055 e S A=) 2ATO
) ST S b 8T S 5 (s b s
Sl (Edsdr) ds sdalive Wals olS 3 (5 033 pf
S g Jlime S ol s Sedle il 5 8L Lol

(Y Jsa) 3 g0 Jl.ad'.;u olast dﬁl O:"


https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.9.1
http://mg.genetics.ir/article-1-1486-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20084439.1396.12.2.9.1]

Obli«.a; U:JLA JLJ

oo Sl sl § Ay 5 0 (S b O 5T ddlllan

Aoy b0) A5 e VG w4 e (5 855 0 S A1)
oS ) Y S0k L O o 508 5 (e b b
ol S ) al sdalie dals olS 55 (5 05
S orl 6o p Rl DUl s STl ol 5 6 S
(¥ o) 555 Sls s OS]

Ol o hosd S e 3 ol 6 (SO s
Ao () Sl VB Olest ST Bl s
doss £0) Si s 550 il ol ol Ol
5 (G O3 S Xl VE G Sle b (el cb b
Lo s A dle (1553 Jals oS w4 by e 0T Ol o a8
2 (505 oS Als) N8 ke b (el b b
2Bl Sl s Sl sl 5 o SL ol
(¥ J5d) 555 Sl ime 5 OlaenSI BT 5T cnl (65

S aw Bl S S osden ¥ Ssad 05 Oly Ol o
Ao gy e o (bl bl 5 651 (Ko )
(8 dsar) Jool D3 Sl ooy (7 Jsd) 55 ls ona
aed 05 Ol SKast A5 Ol (il L &S el ol Sl
VA 5 S Gose a b I DS s e T
@A e w Bl ol Ol Ol £l b b Ay £
sls 0L Ll T/80 5 Y/YA

Ga/lg DW /(mg) Js |

ab
ch

60

JS s Ol Sheedl el 5 (i 2 Jlas f -0 IS

Ga/g DW /(mg) s Js

0.4 d
a b
0.3 . .
HErE “I“ N,l_‘ a
0.2 (e Y5 oo
0.1 LS O W v
0 JY.,“‘ ._fl':'

O U8 Ol STl el 5 8L i -1 IS

S G (7 sl daae) Geills 4 Jsde b
JSLE OMeSIAT 3 Slad Ol ol ime Sl

v/

B oSl b Ol b Olps 5t 3ls SIS

ol dﬂfe)'\.,\.}\ Slie Gully 4 =Y Jsd

S ol Sl .
IS 53 ISLE Ve Js g P ERP K] P D e
PR EPRI S 5 52
VATV e AV A" Y A Va0 A S S
o/Y0q oo™ YR et Geengy™ e Yeo/00*® \ &S
VOVAF oo™ e £6™ Veeeo™® S Y/ea® | dl Sl
/rogo™ revod™ RTRAN o™ e A \ S Ko
ave ey ey e [reo® §VA Y Sl Ko
¥/o A0 ereoq™ e ™ g™ /e0) vy 3 Sl g S
T e e y™ v foar ™ Vvao™ Y Skl s St Szt
/+VA oA ey V/eeaYY Y YA o
VYA /o F/AY AIYA VY/TS ¥/8) C\V%

Ao s K sy Jlenl e 53 (Slo s (ol e b S S

# NS

WAS o liaali 1Y 0ylos /o195 0,95 | (y1 99 S -



https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.9.1
http://mg.genetics.ir/article-1-1486-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20084439.1396.12.2.9.1]

ee Il sl § Ay 5 e (8 L O 5T dfltao

Q‘)&aﬁj u’:JLP JLof

ol 6;5)..,\:\ olew A’J\aﬁl Qlj_?‘ 6[.&‘}:{4(?& —idj.).}

PheSsoder Sisad S SlSal S JSLE s Js A5 5550 B
+/ASC ARN(® /AYYC VARLe Vb Yive a
v/vab AR +/+vvb «A\b AnrY:! v/ A b e
/808 +/\Yea RERY:! +/Yvia 7Y yrAta as
V/ALh ARG B ar:! VAVSE] YA D vt h b,
via +/11AQ ava +/\wva a vy a b,
/b ARRY:! ¥V AVNY:! b van b C
v/vea <A o/r¥YYa +/\vva vila Ya/AT @ C

L slse cnl el Ui Sl e (ST lie e 0l (5S
Loy S Sl St ksl W 4 b
Ll 5 (Maxwell et al. 1989; Petter and Verma 1990)
Solecka and Kacperska 2003; Sgarbi et al. ) ol Jl.
i) S SSU o3 Av dS ol 033 e . Cudls (2003
Cowlodd jaseie dzwa IAA W5 4 3B dugsy 3l edd
S 03 RSes Sl Osnnsr 5 WAL S
GASL SIS ami Ol e S ls 3gry S S S
Lsde olS 5 Luspsdl (i3l 4 e L3, S e
.(Maxwell et al. 1989; Petter and Verma 1990)
Glycine ) U oS (535, Gi>o > Sang-Mo et al.(2014a)
Pseudomonas (s :SL 5 S A5 sl cs (Max L.
a0 o550 528 A o5 alauly 4 (6 SL 5,8 &S sl 5> putida
oo slie L5l 5 A 0 Olime Ll 3l Sl Kl e (IAA)

Dyh Sl a6l
i s el S etins S S Ol Sl
W5k S s 5 GUL el o3VT 1) PAL 05 oLy
o mge S 053 05 ol Wl w5 ABL adls K
Solecka and ) 35 0 olS 5 LSS 5 Ld slanl
ol 53 et .(Kacperska 2003; Sgarbi et al. 2003
a8 50 Sedlodend Jlas cos A8 5 5 Jgo LS 5
& 22> 5 (Ding et al. 2002) (Solanum lycopersicum) ;Siﬁ
(Thulke and Conrath 1998) (Petroselinum crispum L)

- YWAF el 1Y o lols [ om0 3190 0590 [y 95 S

Flize S a bospo (F/TA) Olsn (n 5 2 © Jpdr x5 L
Ay S 680 5 (el b b Aoy b)) Ll A
53 aald olS w4 bgse (V) Ol (n S b
o Dlalie a5 Lo (Lelhs b b Ao Av) ke
NP DS S Ol (SES R Sl RIBIL e
o2l S5 Olpea oS (3L LI 4 SE glac ) sle Ol 2
.(Cheruiyot et al. 2007) ol _slaws! i gbs (sl o4l
S5 51 53l3 e 3, o S A s me s oS S Sl
s OS5I (Gl 53 358 0 W5 0581 b gla
Jubany-) s oo Jlad LIS, cpl 05 o Sl Gl o5
g Jas 3505 o 3T a1 51y (Mari et al.,2010
S5 US| 5T G Ol a5 0l IS @ s a0
LS o Jos O3S Jled Sk 8 (S5l S| 55 it sba
5 ol Suolsb o g g Jlaest sl ol
-4 4 (Sangtarash et al. 2009) 555 o 5 SL,AS 5w i
St 25 wle al 038 63 dhses e b 54k
al. 2001; Seyoum et :Yang et Blokhina et al. 2003) & 5.
3 S slacS 5 Ol (I8l Lol fags 5 (al. 2006
L Lol st (BT e b b i blo)) Ko 20
LS > Sangtarash et al. (2009) li,l;S 5 &S ols ol
2004) Cistus clusii L5 4 (Brassica rapa L.) e
- ol Sl 6l plis = 5 «(Hernandez et al.
e s Gk Sl (S5 5 S Jp8) Jsb oS5 S

R I e


https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.9.1
http://mg.genetics.ir/article-1-1486-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20084439.1396.12.2.9.1]

Oblﬁu&; U:JLA JLJ

oo Sl sl § Ay 5 0 (S b O 5T ddlllan

o ST 058U IS 5 VB ahesar 055k ST
D3saen LSl oS ol SlaST 5T VB sy el

(Mittler etal. 2002) 1S o b5 O5mS| 5 o @ |,
Zea ) o5 53, » Kellos et al. (2008) —lai>s b Gk
(Triticum aestivum) f,uf &9, » Sairam et al.(1998) (mays
Helianthus ) ols ksl s, » Manivannan et al.(2008)
b Sex s ces VB rﬂ}ﬂ cJls (annuus L.
Gt opl 5l Jel mls LA Wl Sl sl e
Rl e aallae ) b Sl asl sl s
2 ol b 3 Sl Al (68U oS AL e S
D39 oS lazils SlaS| 5T lan 3T slacdlas 253l
S ol skims LS (6 8L sl slasles 53 T e
=51 slaps il 5 esls 13 (g Sbio Il 5 3 15 olS (6 8L
et (2014h) i b mls pl & Conlodd A5 (5 508 SIS
=5 s (Cucumis sativus L) L= oLS > Sang-Mo al.
Ol , ,> Heidari and Golpayegani (2012) ) RS-
Aol Sl 36 515 JulS 5illes (Ocimum basilicum L.)
s o3 5domn 3 b 5T Sl LalS 5 ol sy e s
«(Shirasu et al. 1997) culods 5,158 sslans) gla i 3
Shedls (2als sl cdlls sy ol 5l Jol w5 L &S
ST 043 b e ) Slams col (Son ST 5
ezl 3 b 51 il S5 L s SIS 30 sl S0 3 b
Sl sk a8 5L Jsar b 3T ol clas 28l S 50
Sl Aol b Sles Jloel 5l gy 551081 5T e e
STlap sl cdls s e W O e AL
oS o 5 055 x5 ol S 5 DS 4 SlAS]
03 s sbas Sdlo dad ol (S Sl 0wzl
ol GoleSL L sl ansls i sl sl 03 e
S Sl s niBl Gl ks glea S
Olsse 5 ol 5 o Vmube o lle 5yt Sl
spben WSt Sl U S )y el A A S
ool Cowsay s 4 ax 5 b uores - Mazaheri et al. (1387)
Sl o Dl cpl RIS e (S5 Slis
S 88w U5 e S0 G Sl 5 S

5 Ksde aney oS 3 bais, O 35S S5 Lald s
JLs 5 b SEalS 530 3L s COp bl O il
SV gamme 5ol Je s SO0 la Sty Conds
el ATP 5 NADPH ol 4 by, sla ST 51 ol
L e e B g S
05,50 Cilys sk o NADP' G e (NADPH J S0 50
JEl o i e 03 0581 S50 Cnlply bl o a8
e 5 LS o Jas 08 el 0y Ol ey 05 Sl
O3soden LS JGsl, ((02) oSy g JGsl, (6,8 IS5
bls 58l 5sbe; ROS 552 0 (OHY) JoeS 5,08 5 (H02)
sl sty Juhe SlLS 55l ol b S cd il
3550 Sos e SN e Sbe ple 5 Ll 4 Ol o
S S s b Sl V‘wi‘.’T (Blokhina et al. 2002)
S S sk 5 O3St b DS 5 035 exdslie 53l
Hamrahi etal. 51> sige |, solanst i sl Lab ol
b Sl byl sl glaest 5T cls (1387)

Al SIS el 5 13
Triticum ) xS olS > Sairam et al. (2002) L. 5 =W ol
<L oS > Blokhina et al. (2003)  (aestivum L.
JSLE w3l cmlas (55158 (Matricaria chamomilla L.)
@i 2 O 1 Ul pme Rl (A5 S s 5SS 2
b Wl e bLis 5o AT s ISUE ol oo 5T ols
WL e PGSl 4 e Ceplie )l B 5 s
O350Hep 2eSE 3 Sl 5T (Bowler et al. 2002)
U (EPR N P WS PP LS PP E I W
JsSLS .(Schloss et al. 1987) w5 o il BsSly 5 58
Sl 055 Sy Sl 5 AS e Jas 05 S skins Ol gy
oslizal I 2 5 JI lal sy e gl O graltnS]
OlSt T s il (Dinakar et al. 2009) .S
Lo g Vo ool ax s by (S Sl s slst, JSLE
Mahonia ) L sale ;5 Grace et al. (1998) Jile iims Ll
Cicer ) sy > Jasinska et al. (2007) , «(repens L.
SAs Gl b emen LCleds 35158 50 (arietinum L.

oy Slsgrge 53 b SRl 35 SV 3T Ol i

YWAF bl [T o o [ m283190 0590 [y 99 S5 5 -



https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.9.1
http://mg.genetics.ir/article-1-1486-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20084439.1396.12.2.9.1]

ee Il sl § Ay 5 e (8 L O 5T dfltao

Q‘)&aﬁj u’:JLP JLof

Okl K&y (Kes 25 cew (Mohamed et al. 2002)
S e GG L 6l Al Sat Caglin Mol 355
Jos LIl s oland 5 Sos Ol Wl Cel &S A,
Yang ) Csledd slgin (gl e o) b s i 4 OblS
GSL S 55 IAA 355 A 6)Lil oS £5,50ks (et al. 2009
me ol 03 Sl s Ceaslie o e i I SO
Ol i3l 5 s SLa,1S (Boiero et al. 2006) asb
ok &) ST Og0558 6 o plad bl s Jstie
el IAA G as pimes .(Singh and Mishra. 2001)
graveolens L.) &yl sl olS uilal 53 cpged il
Aol &S 0l Ol piomen andlle o) S s (Anethum
P il oS 3oy 05 3 o S SRl e Sl
s Gao-Bin et al. (2009) i35 53 358 o S5 0
Joto g0 0k Sl sl (3L Jhos S1 o) 2
(Artemisia annua L.) 3508 olS 55 cpasi T s 3
DSl (ST S Ol Sl Aol &S A8 sl
53 45 sl il 1, ADS 5 HMGR (slaoss oly Ol < Sl
oS 3 sl e dpbe Olns 5 Cpesel Gl ez

RO PR
L Sedle sl 5 680 Gos opl Sl 4 ax 5L
R I S e e
o5 e DI el A sl Ol gea 45U glac sl
55 3 e aslie oLS am 55 Llesls ials |, S
Slawm 3l sl s Gro |y 558 G551 5 ol esls 0L
las SL 655 2 Sl Slalllas ool 03508 GlinST
Bacillus 5033, FZB42, 5113 (laasw Lo
3 oM e (el a3 S &40 amyloliquefaciens
o SU o 4 OUT 5,508 5 0L 55 Sy G
el 215 a5y OT (Gl el 5 (65,5LES Lo 3
Bacillus s L sl

Olgeas 5 <35 13 aalas 5,0 amyloliquefaciens1732

Slp G el e

A &J’:)\;Q}:"SL{“JJ DL oL:f J.Jr) JAJ‘JBJJ‘)‘.K);JU JJLO

ﬂL.u 3 J.L:..:.o Oldlas &\ﬁ 4 g Q—i‘ Bl 3),;35» :% 1J

! Induced systemic resistance

- YWAF el 1Y o lols [ om0 3190 0590 [y 95 S

de sl Olgea Llandly o pl e Sls| ml Slis
sshea 1) Jole 5L ialS 1 sl olls ebs
Sl 3l Ol JalS das 2alS b gsliest 5T o ploe
Sangtarash et ) s 5556 Olsee il 53l dasl g Slans| o
(Trovato et al. 2008; Aktas et al. 2007) ,J5,. 5 (al. 2009

sl sy Sl LIS s
S gshn fped o 518058 505 IS gl Y e O
52 OH 03l S13) fsad 05500 dlinS s dn gaiby 5 oo
ghas ol 53 Ly Ssise o 5 WS s 0> (Toolad (S
e 4550 Caw &S 340 sdge |, (Mentha spicata L.) 5o
Croteau ) >335 oo 4 56 S solie lajltles 51 s b &
o S+ i (and Gershenzon 1994; Croteau 1991
Nowak et al. ) 555 o olS 3 4l sbadpbe il
Ay a8 6o5mS pa plai-dd; &5l 4 b 5b (2010
L el glacd slie maxd 5 A5 LS s 5dee jua s Sl
5> o5 5l & .(Herms and Mattson 1992) s o 21531
iP5y gl 8 Wl (SO 5w gl J e oS
N pame 5 bl o 2 L 1 (S (25 b s bl
4 La0j opl dnes oS58 (S IS el 53 DS
et gla, gSB giladles 5 I sl (sl s abauly
Sy ol Jguamms o5 5 cpl a5 S o L) 1 (5513
Shinozaki ) c.ils dals Jlsa s ade 5 olS 531, el
ol oLl b . .(and Yamaguchi-Shinozaki 1999
4 odd LS 05 (o Ol (A A5 33550 3 e
Late ) LEA ) Ol Ol ulil cow Se 20
phaseolus vulgaris ) L. J LS s ((Embryogenesis Abundant
Sold Sia RSl 3 Ceeslae 5l Eel oS el (L.
s 4l slacd sl (20530 (Ghareghani et al. 1390) ..l
rl Bl A8 ey Ol 5 Oles 5y il gl
2l 53 S Wil Jlst &1 2 Jlge Olpea DS
S5 IS 5 0sme Jlade i3l e Charles et al. (1990)
Js55558 5 JJS «(Mentha spicata L.) ¢l oS 3 ey s
5 (Simon et al. 1992) (Ocimum basilicum) ol , oS s

(Petroselinum crispum) (s x> olS ;3 W :p 5550 Ol


https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.9.1
http://mg.genetics.ir/article-1-1486-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20084439.1396.12.2.9.1]

Q‘)&mﬁj t.s"‘“’" JLJ

oo Sl sl § Ay 5 0 (S b O 5T ddlllan

255 )3 gl 5 adllas 5 5

Jga?:r-h Jj& e:@l&wdu&ﬁg u:*’:ﬁjdu\-;f
2l b 6 SU s s ol s Sldllas s 543 e sleniy

S 53 deb 5 ged 35 0l Dlsan sy Sl ol 5 (6,5 (St 25 Bliza S -0 Uk

by s SL s D1 55U il oo S sk
Ve C1 e Cy Flos b o A e s Sis
V/eve Cy /Ave C,
v/aved C1 +Ate Cy R O R R WS CE
y/vd C, Y/ovd C,
£/YAQ C1 Y/vd C1 Sl o b as,s e pa s Sis
Y/ovb Cy v/vrch C,

.L:...n\ L;J:L_» Jj.lm r.k.pcl ‘L;J.:sl._‘l.!c.l.\.: aA)ﬂ Al:sz nng.:ngLgo.Lft céjﬂ r.)& aL:§JL¢.:.7b1) .l.\.ZLr‘;a J.)L;.\M | :)9‘-)‘5'\”4.3;)):4}&); s_éjjp- Q}L‘u

&lw

Aktas LY, B Turkyilmaz, H Akca and Parlak, S (2007).
Role of abscisic acid and proline treatment oninduction
of antioxidant enzyme activities and drought tolerance
responses of Laurus nobilis L. Grainlings. pp:14-27.
Arfana M, Atharb HR, and Arfana M (2007). Does
exogenous application of salicylic acid through the
rooting medium modulate growth and photosynthetic
capacity in two differently adapted spring wheat cultivars
under salt stress. Journal of Plant Physiology,164: 685-
694.

Beers R and Sizer T (1952). Spectrophotometric Method
for Measuring the Breakdown of Hydrogenperoxide by
Catalase. Journal of Biological Chemistry, 195: 133-138.
Blokhina O, Virolainen E and Fagerstedt KV 2003.
Antioxidants,oxidative damage and oxygen deprivation
stress:a review. Annals of Botany, 91:179-194.

Blokhina O, Virolainen E, and Fagested K 2002.
Antioxidants, oxidative damage and oxygen deprivation
stress. Annual of Botany, 91: 179-194.

Boiero L, Perrig D, Masciarelli O, Penna C, Cassan F
and Luna V. (2006). Phytohormone production by three
strains of Bradyrhizobium japonicum, and possible
physiological and technological implications. Applied
Microbiology and Biotechnology, 74:874- 880.

Bowler C, Vanmotago M and Inze D (2002). Super oxide
dismotase and stress tolerance, Annual Review of Plant
physiology. 43: 83-116.

Charles DJ, Joly RJ and Simon JE (1990). ffects of
osmotic stress on the essential oil content and
composition of peppermint. Phytochemistry, 29: 2837-
2840.

Chen L, Ren F, Zhong H, Jiang W, and Li X (2010).
Identification and expression analysis of genes in

(Y e K Bl U Sl dod 3 J glons € (Sl

response to high-salinity and drought stresses in Brassica
napus. Biochimica Biophysica Acta 42: 154-164.
Cheruiyot EK, Mumera LM, Ngetich WK, Hassanali A,
Wachira F (2007). Polyhenols as potential indicators for
osmotic tolerance in tea (Camellia sinensis L.).
Bioscience, Biotechnology and Biochemistry, 71: 2190-
2197.

Croteau R 1991. Metabolism of monoterpenes in mint
(Mentha species L.). Planta Physiology and Chemistry of
Natural Products. 57: 10-14

Croteau R, Gershenzon J (1994). Genetic control of
monoterpene biosynthesis in mints (Mentha amiaceae L).
Recent Advances in Phytochemistry.28: 193-229.
Debaeke P, and Abdellah A 2004. Adaptation of crop
management to water limited environments. European
Journal of Agronomy. 21: 433-446.

Dinakar N, PC Nagajyothi, and S Suresh  2009.
Cadmium induced changes on proline, antioxidant
enzymes, nitrate and nitrite reductases in (Arachis
hypogeae L.). Journal of Environmental Biology, 30:
289-294.

Ding CK, Wang CY, and Gross KC (2002). Jasmonate
and salicylate induce the expression of athogenesis-
related-protein genes and increase resistance to chilling
injury in tomato fruit. Planta. 214: 895-901.

Gao-Bin Pu, Dong-Ming Ma, Jian-Lin Chen, Lan-Qing
Ma, Hong Wang, Guo-Feng Li, He-Chun Ye, Ben-Ye
Liu 2009. Salicylic acid activates artemisinin
biosynthesis in Artemisia annua L. Plant Cell Reports,
28:1127-1135.

Grace SC, Logan BA and Adams WW (1998). Seasonal
differences in foliar content of chlorogenic acid, a

YWAF bl [T o o [ m283190 0590 [y 99 S5 5 -



https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.9.1
http://mg.genetics.ir/article-1-1486-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20084439.1396.12.2.9.1]

ee Il sl § Ay 5 e (8 L O 5T dfltao

Q‘)&.«A) @JLP JLS

phenylpropanoid antioxidant, in Mahonia repens. Plant,
Cell and Environment, 21: 513-521.

Gupta A, and Kaur N (2005). Sugar signaling and gene
expression in relation to carbohydrate metabolism under
abiotic stresses in plants. Journal Biotechnology Science.
30: 761-776.

Hamrahi S, Habibi D, Madani H, Bojar M (2008). The
effect of Cycocel on antioxidant enzymes micronutrients
as indices of drought stress resistance in Brassica napus
L. Journal of New Findings in Agriculture, 2:3.(In Farsi).
Heidari M and Golpayegani A (2012). Effects of water
stress and inoculation with plant growth promoting
rhizobacteria (PGPR) on antioxidant status and
photosynthetic pigments in basil (Ocimum basilicum L.).
Journal of the Saudi Society of Agricultural Sciences, 11:
57-61.

Herms DA and Mattson WJ (1992). The dilemma of
plants: To grow or defend. The Quarterly Review of
Biology, 67:283- 325.

Hernandez I, Alegre L and Munné-Bosch S (2004).
Drought-induced changes in flavonoids and other low
molecular weight antioxidants in Cistus clusii grown
under Mediterranean field conditions. Tree Physiology,
24:1303-1311.

Hung B (2000). Role of root morphological and
physiological characteristics in drought resistance of
plant. Plant Environmental Interaction.39-36.

Jasinska pp and Anderson Jw (2007). Light-dependent
reduction of hydrogen peroxide by ruptured pea
choloroplasts. Plant Physiology.69:1407-1413.
Jubany-Mari T, Munné-Bosch S, Alegre L (2010). Redox
regulation of water stress responses in field-grown plants.
Role of hydrogen peroxide and ascorbate. Plant
Physiology and Biochemistry,48: 351-358.

Kasuga M, Liu Q, Miura S, Yamaguchi-Shinozaki K, and
Shinozaki K (1999). Improving plant drought,salt and
freezing tolerance by gene transfer of a single stress-
inducible transcription factor. Nature Biotechnology 17:
287-291.

Kim DS, Weller DM and Cook J (1997). Population
Dynamics of Bacillus sp. L324-92R12 and Pseudomonas
fluorescens 2-79RN10 in the Rhizosphere of Wheat. The
American Phytopathological Society, 87: 559-564.
Lewis, K. 1998. Peppermint and spearmint, theoxford
review: 1-6.

Liu F, Xing Sh, Ma H, Du Z, Ma B (2013). Cytokinin-
producing, plant growth-promoting rhizobacteria that
confer resistance to drought stress in Platycladus
orientalis container seedlings. Applied Microbiology and
Biotechnology, 97: 9155-9164.

Lynch JM (1990). Microbial metabolites. IN:Lynch JM.
(Ed.), The Rhizosphere Wiley, Chichester, 177-206.
Manivannan P, CA Jaleel, CX Zhao R Somasundaram M
M Azooz and R. Panneerselvam. (2008). Variations in
growth and pigment compositon of sunflower varieties
under early season drought stress. Global Journal of
Molecular Sciences, 3: 50-56.

Maxwell, CA Hartwig, UA Joseph, CM Phillips, DA
(1989). Chalcone and two related flavonoids from alfalfa

- YWAF el 1Y o lols [ om0 3190 0590 [y 95 S

roots induce nog genes of Rhizobium meliloti. Plant
Physiology, 91: 842-847.

Mazaheri M, Kalantari KH, Hassibi N (2008). Study the
interaction of ethylene and salicylic acid on induction of
oxidative stress and mechanisms of resistance in canola
plants (Brassica napus L.). Iranian journal of biology,
21:421-431. (In Farsi).

McCartny HA, Foster SJ, Fraaije BA and Ward E (2003).
Molecular diagnostics for fungal plant pathogens. Pest
Management Science, 59: 129- 142,

Meth welly A Finkemeire I, Georgi M and Dietz KJ
(2003). Salicylic acid alleviates the Cadmium toxicity in
Barley seedlings.Plant physiology, 132:281-327.

Mittler R 2002. Oxidative stress, antioxidants and stress
tolerance. Trends in Plant Science. 7:405-410.

Mohamed A-HM, Harris PJ, Henderson C and Senatore,
F. (2002). Effect of Drought Stress on the Yield and
Composition of Volatile Oils of Drought-Tolerant and
Non-Drought-Tolerant Clones of Tagetes minuta.Planta
Medica, 68: 472- 474,

Moradi A, Sharifi M, Mousavi A (2010). Study on gene
expression of Hydroxylase (H6H) and putrescine N-
methyl transferase (PMT) isozymes under different
concentrations of salicyclic acid in hairy roots and
different organs of Atropa belladonna L. Journal of
Biology 24:366-372. (In Farsi).

Nakano Y and Asada K (1981). Hydrogen peroxide is
scavenged by ascorbate-specific peroxidase in spinach
chloroplasts. Plant Cell Physiology, 22:867-880.

Nezami S, Nemati H, Arayyio H, Bagheri A (2012).
Reaction of Genous Mint to water deficiency stress under
controlled conditions. Water and Soil Journal
(Agricultural Science and Technology). 26: 1053-1061.
(In Farsi).

Nowak, A Martin Corina E. Tarnita and Edward O.
Wilson. 2010. The evolution of eusociality. international
weekly journal of science, 466:1057-1062.

Petter NK Varma DPS (1990). Phenolic compounds as
regulators of gene expression in plant-microbe
interaction.  Molecular  Plant-Microbe  Interactions
Journal, 3: 4-8.

Popova, Pancheva T, Uzunova A (1997). Salicylic acid:
properties, biosynthesis and physiological role. Bulgarian
Journal of Plant Physiology, 23: 85-93.

Qareganipour N, Khodambashi M, Shiran B, Mplaei A
(1390). LEA gene expression in genotypes of beans
(Phaseolus vulgaris L) under water deficiency stress on
growth and productive phases. Modern Genetics. 7:223-
240.

Raskin 1 (1992). Role of salicylic acid in plants. Annual
Review of Plant Physiology and Plant Molecular
Biology, 43: 463-739.

Raupach GS, and Kloepper JW (1998). Mixtures of Plant
Growth-Promoting Rhizobacteria Enhance Biological
Control of Multiple Cucumber Pathogens. The American
Phytopathological Society, 88: 1158-1164.

Sairam RK, Rao KV and Srivastava GC, (2002).
Differential response of wheat genotypes to long term
salinity stress in relation to oxidative stress, antioxidant


https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.9.1
http://mg.genetics.ir/article-1-1486-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20084439.1396.12.2.9.1]

Q‘)&mﬁj t.s"‘“’" JLJ

oo Sl sl § Ay 5 0 (S b O 5T ddlllan

activity and osmolyte concentration. Plant Science, 163:
1037-1046.

Sairam RK, PS Deshmukh and DC Saxena (1998). Role
of antioxidant systems in wheat genotypes tolerance to
water stress. Biologia Plantarum. 41: 387-394.

Sang-Mo K, Ramalingam R, Abdul L Kh, Min-Ji Kim
a,Jae-Man Park a, Bo-Ra Kim a, Dong-Hyun Shin a, In-
Jung Lee. (2014). Gibberellin secreting rhizobacterium,
Pseudomonas putida H-2-3 modulates the hormonal and
stress physiology of soybean to improve the plant
growth under saline and drought conditions. Plant
Physiology and Biochemistry, 84:115-124.

Sang-Mo K, Abdul L, Kh, MuhammadW, Young-Hyun
Y, Jin-Ho, Jong-Guk K, Muhammad H and In-Jung Leea.
(2014). Plant growth-promoting rhizobacteria reduce
adverse effects of salinity and osmotic stress by
regulating phytohormones and antioxidants in Cucumis
sativus. Journal of Plant Interactions,9: 673-682.
Sangtarash MH, Qaderi MM, Chinnappa CC and Reid
DM (2009). Carotenoid differential sensitivity of canola
(Brassica napus) seedlings to ultraviolet-B radiation,
water stress and abscisic acid. Environmental and
Experimental Botany, 66: 212-219.

Sayyaria M, Babalare M, Kalantarie S, Serranoc M,
Valerod D (2009). Effect of salicylic acid treatment on
reducing chilling injury in stored pomegranates.
Postharvest Biology and Technology, 53: 152-154.
Schloss P, Walter C, and Mader M (1987). Basic
peroxidases in isolated vacuoles of (Nicotiana tabacum
L.). Planta. 170: 225-229.

Seyoum A, Asres K and El-Fiky FK 2006. Structure—
radical scavenging activity relationships of flavonoids.
Phytochemistry, 67: 2058-2070.

Sgarbi E, Fornasiero RB, Lins AP, Bonatti PM (2003).
Phenol metabolism is differentially affected by ozone in
two cell lines from grape (Vitis vinifera L.) leaf Plant
Science Journal, 165: 951-957.

Shinozaki K and Yamaguchi-Shinozaki K 1999.
Molecular responses to cold, drought, heat, and salt stress
in higher plant. Landes Company, 170 pp.

Shirasu K, Nakajima H, Rajashekar K, Dixon RA and
Lamb C (1997). Salicylic acid potentiates an agonist-
dependent gain control that amplifies pathogen signal in
the activation of defense mechanisms. Plant Cell, 9: 261-
270.

Simon JE, Bubenheim RD, Joly RJ and Chares DJ
(1992). Water stress induced alteration in essential oil
content and composition of sweet basil. Journal of
Essential Oil Research, 4: 71- 75.

Singh P, Mishra A (2001). Influence of gibberellins and
ethereal on growth, chlorophyll content, protein, enzyme
activities and essential monoterpene oil inefficient
genotype Menthaspicata var. Journal of Medicinal and
Aromatic Plant Sciences, 22: 283-286.

Soland SF, Laima SK (1999). Phenolics and cold
tolerance of Brassica napus.Plant Agriculturel: 1-5
Solecka D, Kacperska A (2003). Phenylpropanoid
deficiency affects the course of plant acclimation to
cold. Physiol. Plantarum, 119: 253-262.

Tahsili J, Sharifi M, Behmanesh B, Pourbozorgi Rudsari
N Ziaei M (2010). Gene expression of eugnol O- methyl
tranferase and components of essenteial oils in (Ocimum
basilicium L.) at different stages of Growth. Journal of
Biology, 23: 25-18.

Thulke O, Conrath U (1998). Salicylic acid has a dual
role in the activation of defence-related genes in parsley.
The Plant Journal, 14: 35-42.

Timmusk S and Wagner EGH (1999). The plant
growthpromoting rhizobacterium Paenibacillus
polymyxa induces changes in Arabidopsis thalianan gene
expression: a possible connection between biotic and
abiotic stress responses. Molecular Plant-Microbe
Interactions Journal, 12:951-959.

Toor RK and Savage GP (2005). Antioxidant activity in
different fractions of tomatoes. Food Research
Internationa, | 38: 487-494.

Trovato M, R Mattioli and P Costantino (2008). Multiple
roles of praline in plant stress tolerance and development.
Rendiconti Lincei. 19: 325-346.

Vessey JK (2003) Plant growth promoting rhizobacteria
as biofertilizers. Plant and Soil, 255: 571-586.

Yang B, Kotani A, Aria K and Kusu F (2001).
Estimation of the antioxidant activities of flavonoids
from their oxidation potentials. Analytical Sciences, 17:
599-604.

Yang J, Kloepper JW and Ryu CM (2009). Rhizosphere
bacteria help plants tolerate abiotic stress. Trends in Plant
Science, 14:1-4.

Yang M, Yang Q, Fu T, and Zhou Y (2011).
Overexpression of Brassica napus BnLAS gene in
Arabidopsis affects plant development and increases
drought tolerance. Plant Cell Reports 30: 373-388.

YWAF bl [T o o [ m283190 0590 [y 99 S5 5 -



https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.9.1
http://mg.genetics.ir/article-1-1486-fa.html
http://www.tcpdf.org

