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Figurel. Morphological traits in inoculated without (BO) or with (B1) bacteria, under 0 (S0), 150 (S150) and 300 mM NaCl
(S300). The same letters indicate non-significant changes between different treatments (p < 0.05).

Sosh i byl s cou Pofluorescens FY32 (¢S b oads gt IS (65l 08 10 (059098590 Claw (uiljly 450 =) Jais
Tablel. ANOVA anaysis of some morphological traits in Sarigol inoculated with P. fluorescens FY32

[ Downloaded from jcb.sanru.ac.ir on 2026-04-23 ]

[ DOI: 10.29252/jch.9.24.40 ]

under salt stress

Slayo 15Ske &l as Slyek lie
adyy Job Ly gl B2 SIS g )

OFY/YAT OVA-VYART -Ivss™ VAPV Y &ysd
OY/AYY A-AD ofeN. AV 5 ol slas
Yy /o™ YOYE/NYY® -/yo* V/EYo™ \ «xSb

A ¥/ 08 o[\ -/yay” Y CASLX (g0
s VAV/AFY </ov0 DAY 4 o ls
V¥R ¥Ivs VEIVE VAL (30y3) Sl pks >

‘5%;455)5 (VO JKE) e b e ol Ol
gl 0,Slee ulol 5 4l pxe flo lius b sla g p
ol (63,Slos 09,5 u*“’ 2 bepiap cpl &8 o las
oy Vo) Glanst ol (doyd YO) (655 padgilio
Loy V0) siwgd faop Vo) i ply e

Lo ) 90 (o) ime o a4 e g %

PXWA R X @dbj 3 Ou‘ﬁf 5 ?‘“"‘:“9]‘3 J,{Lﬁg;.a ul).&:s
a9 3 € 5 5L

00 dly (lalS Sy (g bl (slamlie U]

548 ol Lt anls lS b (gy98 (i s 5,1k L

Sl (g IV YL g0l STl (g 4T NY-


http://dx.doi.org/10.29252/jcb.9.24.40
https://jcb.sanru.ac.ir/article-1-933-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-23 ]

[ DOI: 10.29252/jch.9.24.40 ]

¥y

WAF b IVF o)lass /ors Jo [ 2ly; (LS oMol dsliiingyy

gl Gl b awlio )3 0ud zdli (lalS )3 ady) Jobo
2 G sal b jrigd (Y Jodr o) JS) Cusl onits
Slgiige ol 33 S &S sy ol (alS sl sbe
2 Rl e o)l olS Ll 5 Jobo 4 1) (> Sloso
CoS Jrwgd Glie 3 alS b 4 Glals 5Slee
Cul odd SIS (SES g yed A Ll
Wlea s gbo)Sgjle b b i ol (FVAYYY)
25 (1Y) (399890 daw )3 (LS S gaw el
gl sa)ldle 4 deso 5 (sjwgd (SogS) )
J> slagySon ol Gl g (V) (Sjdesd v 5
Jizo 1y jiwgid anl)s (VF) (JgSdge o 53 juiwgsd 5
G Jlosl Glals )3 6y98 (a5 Sl (S S e
polie itws (B8 lalS o b aS cul olS 4 (g o]
13 O JsSlgo oy s (W) S Gl |y O 51 3
ashial 3 e psIl a8 palyd el g8l JUisl o 255
slp OFgen Mg 5 g (9 pSUl Jll ] b g9 b Al e
e odpd plyed Ghes] Jslge b 0l cSs
J9g0 39205 (V1) 2900 222 ol (alel )3 (98
O3S S Jelge o5 2980 crge aw (nl >
CdeS & Jas oyzu; olesl 3 (e xSl oaiS” cdl y
O3S Jlb Gloaiss 5b5 Mg (YY) Wgd (5ensT Jb
sl sl glags 3l 51 (B polie cole > Jobo po
bdisS (1Y) 15 3)ls Jsko 4 1, (o3l Slods Wlgi o
Wile Joho pre Gl 4 dedo cage s Sl
ol oS (BT ooy 2 0gde (Y) Wedeo
o (V8 o)l aSJ) Phospholipase Al-l 3 gy
Tlb GalS ) oo 5 0dd zidli GlS )3 wa ()9 SIS
ol ole ol Jlo > ol Bl (ljl 8L b ot
2 9 e o 678 L odd gl LS 5> (1S
S5 o 9 5 2LSh @l (e QLS L Al
38 pSeni Ylpie olple (Y Jge) 2,5 s
Cnl sl 0391 ()98 (A5 e @ (B9 cnl Ol SIS
S Wblioe Wadedgind 0uilS Nopda w3l S (B9
Tdgindyid- oY 5 G lasl Ay 4 e
g g ol e & (gamsl G5 bl 0w (VA) 35 0
wps Yl (V) 9 St olS dlp ol
Cnl Sd jolateds O (sladel Mg (sl L giund

Adbse Jobw )3 ATP g ¢l 550 p sl JsSdge
Las > Phospholipase Al-ll 3 &gy (peomes

Jobw lie oy lanl LS5 yuss ¢ slie cusles
2> ol Slgime g cdlus 13 s (YA) 35l Lid 5
ke S L Bl chp peslle Sy slis
g b o By (SIS 5 5)pd AT CoY
slie ) ad Gl ials el bl 5gyun picren
ol g g Gl sl 1y ol (ol 3985 9 290 0 Joko
o 45 535 )5 (8) oyl 5 ol (YA) amd e
ool (13I8 o8 )‘f Sy I8 g ot liae (598 LIS

ool puiy You polie 15, b dwolio > JS (g lo

lis boSey 5 (Mo N0) el 5 Gomlis]
Sy p (Y Je) $pSe HE (aep )
oS ol ol ond lolid gy cas) LSl siilss
2 sk o il (So5oden ol d b oS ol
S3Pen e &Sl (o Gyl A s bLS)
L byl )2 &8 Joho (S5glom (sl jne &5 4D asuio
5 O e @b b e a Jle ST
DIy 1y Slghd cppidn died ) pé oS oo
AT Gl Sy 0 &5 dme ol 4 (Y JS) st
Slajne > Jbze oo Shesi b (Bgy e
Sy 2B S e 4 STy 5 Jobe (il
Sr9d G5 Bly > S e ol pols adlllas )3 S oo
bSL il g (wde LIS S Ve Lo Yer)
(¥ JS8) (g sloasd 381 o giae ol pialS i
Tew » Fls wlas 08, &5 a8k o] 1 Sk sl o
395 5 Lad S5 plp ) el (iSTy SlG i (Jols
Sluogad Lad Jials @ e colpg o oS e olis
oS onl gl Rl 23,5 o ol pl (V JS3) (g0,
il LS ) o g odd i LS > oo oDy,
ol pials oty 108 oralia (6ySL L orts
S5y pedplie (63Slas (slaog S > aidly
Sl S 8 (a3 V) g g lagls]
o5 4 wlus g pglae plByl 3 oS ol ol wladss )
pedgplio )3 L3 slapnSen ol waw 1315 0 ()50
2 b Rl g GRIEN e st g 655
Pl )3 g il Lablize gl bl ol (gl &8 s
0 uﬁ)‘}f_‘%é‘ Ol oS L g Ll polie 5 ulus
) 5T elboyBia g ei6 ol 5 (VEOA AF)
OLLS ) pp (5y5d (A5 cod 5 gle IS 88 0
Sdsine &gy ok il lalS > ob g 0dd gl
So9d lesd ok 0l gl (lalS 5> a5 b > (il
ol GRIBL (Y Jgie) il pials bonSsn ol ol
My Jd wlg e Vel (st ol by
oo byl cod ol ol 3 T b slaassS YL
2 bodsn onl Casnl o L @l ol AL (598
@l b e Gl 1) ) e gla il bl
a4 5 ol of) Camlus mre LY 5l (S5 pols adllas
boSsn olo phall b bl o Sl e gy (15
2 B slendyn g Giesd gl n ohga
b ienS] Jlb ladiss A 5 g (65 pedgilie
5 Sidgse Clao ddle Sl Jobs @l (Y Jsi2)
Gy SIS (g ohy 4 (Rglediee Claw wad Jals
oy onzed () JS8) aisl e cpl we Nl e
Sl 093 9 8L L osd il (lalS ) gy ()l
Oined 5 (S iwgd GlpSey ol &5 b Gl ()90
L blsyl jo a8 slal g amelisT 0 30 slapiigy
IRl s ATP 2 (sl (gitmmgd slagissly
Slao (o9 yube & bgye @l JoSo 5 mls ol cdly
Al gl gy St 59 Jolds 00l dalllas (55905890

1-Reactive Oxygen Species (ROS)

2- 2-acyl-lysophospholipids 3- Hyola308


http://dx.doi.org/10.29252/jcb.9.24.40
https://jcb.sanru.ac.ir/article-1-933-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-23 ]

[ DOI: 10.29252/jch.9.24.40 ]

¥¥ 89 W& <o Pseudomonas florescence FY32 (¢ xS b oids gl 13157 5y paig ye (6o lyusss (oo y2

J31 53 (oo Gl @e39 5 39)9 9o Wi lid
i oo YU bl ol I Ol zgs (> 5 Jobe
23)5 (6 ol

W) Sy &5 08 S e b

3 ldgind w3l plo il Bl (6y9 i cos S g)le
59 51 &ly > a8 Wil (65l Ay jolaieds Wil o g S
Gl 4555 )05 (B 5l 955 anls o5 Johe Sis

5
66,2 B >
LY
-—
L ——
= e i 4
45 KD § - g _-#‘. -
— — . —
- T ——*‘—‘b -
i - -
35 KD +
2xn | N L.
e TR B L * e B 4
- =) -

09 95 Ui €S JlS 5 (o Cuow) 28l (lalS 4 by S5 59) sl e Ol Sl sl slaasd Y S

Wbioo ¥ Joto slacuSyn ojled b Bl (S saasd o)l (b ySL il
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Table 5. Identified proteins with significant expression changes under salt stress conditions and in plants inoculated

with P. fluorescens compared to control plant
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Figured. Expression changes of identified proteins in plants inocul ated with the bacterium under salt stress compared
to control plants (without inoculation and salt treatment). Bars above X axis indicate significant up-regulation and
bars below X axisindicate significant down-regulation. Numbers above bars show protein spot numbersand Y axis
indicates induction factor (IF).
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Figureb. Protein spots with more expression intensity in plants inocul ated with the bacterium under salt stress. Graphs

(right side) indicate the expression intensity of protein spots 1, 2 and 6. Gray bars indicate the expression intensity of

proteins in plant inocul ated with the bacterium EB*S) and white bars indicate the expression intensity of protein spots

in plants non-inocul ated with the bacterium (S). Protein spots of interest are represented on the gel (left side). Spot
numbers are according to protein numbersin table 2.
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Abstract
Plant growth-promoting bacteria enhance plant performance under stressful conditions using
various mechanisms. This study was aimed to investigate the effects of Pseudomonas
florescence FY 32 on growth characteristics and to identify proteins involved in plant-bacterium
interaction under salt stress. The results indicated that under salt stress (150 and 300 mM NaCl),
plants inoculated with bacteria compared to non-inoculated plants possess better growth
characteristics. Study of proteome pattern changes in leaf indicated that of 170 reproducible
spots, 20 spots had differentially expression changes. Differentially expressed proteins were
categorized into six functiona groups, including energgl metabolism (25%), antioxidants (20%),
ene expression regulation (20%), photosynthesis (15%) and membrane proteins (1%). All of
these proteins underwent same changes either in uninoculated or inoculated plants under salt
stress, except Photosystem 1| CP47 (spot no. 1), Photosystem |l CP43 (spot no. 2), and
NAD(P)H-quinone oxidoreductase (spot no. 6) which had more expression level in inoculated
plants than those non-inoculated plants. In general, results indicated that inoculation of Sarigol
with the bacterium could improve its growth under salt stress.

Keywords: Canola, Plant-bacterium interaction, Protein profile, Pseudomonas florescence
FY 32, Salt stress
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