Y Vo ol /FY o)las [paoylen Jlo /sly; LS Mol aslings,

" .as)-’ d&"

il (b e 5 (535S pole oSl
ey kS ool asbngy,

S » oo 4 Fwl o Wy sbcwigj (oo 9 (9599 38 Ol puds axdllae
Swid i byl o €5 Siabomnd s !

T 63150 dpuinon 9 ) (P393 CowitSuww 0o

(sabokdast@Ut.aC.ir : Jgguws odium ) ¢yl a5 oSty xub mlio g (55y5liS udy bl Mol cﬁp‘\))' 09,5 bkl =)
olyrs ol qu...lo zlo g $5y9lS wdyp lbils C}'Lol g cely 09,5 Al L;.;L;:a)lf as gol il =Y
Ve /AR s ol VIOV el s o,
WL VWY taxio

b g 0355

Logs 015 g5 (Jid S 5 o Sl sl 39 00 Jlabty LS 05 00 g0m0 oe Jalge w ietes ) (o (S i BB g doudle
s 93 oS oo 1155 s Selllis Sl il 3,15 48 sl 0313 it g 0,15 LS il (sladiy]y wilas )3 e L 45l olS
G (o oiek cnl sl Bum aas Gl ) i lpgle axdl g il asyed (S csieml (i dlex Sl okt o i (S
29 by S )3 olesdsn ((Sjde s slayiehl (B p Sehdlo dul (3L Jglore 5 (Sutd 4

Sl ol g sl 09, SIS 5 1,55 ds b 8ok MolS 2 I 55 55 JuysiSh &gy WA+ JLu j5 Limody ool HB 09 9 Slgo
9> Jolis uigij 9S8 c(oolys b o 700 5 VA o 9 )3 (Suid iz gl b |2l Gl oS b gle g (5550l Gy 0 By
9 (10l8) Siludls dpl Gpme pie Jol waw 93 50 Sl sl Jale g (slaczo g0l 5l 023550 (VY 5 L) Jgore slog) il
il 290 plberdsn 5 (Sl d e Jlio bnjles Jlael jl g 185118 adllas )90 (Vg0 ool (ljentt) Sl sl (o8l Jslone
)5 )8

@3 09l 5 Qrien denSly (S St (i 3 (Sildne GRIB g S i )3 (il SN cage (s i Dl b Bl
Sebrualls sl (S (Bl slone 9 VY gy 5l it e 4 JU Gigs 3 (S BT Cod Sl ol )5 il 90 2 5 il
plad 2 (o lge 9 Ol Pl Bl lam Bl cld Gliae (I 9 G590k w9 G s Al e i SRS g
39 VPV s J st cilyn 42 5 35 59 el Solpullos Lo 5 3l lonn 3 s (ol 2l 435 (St 5o

Lais (oS Sy Ol (s slge) Sy ol Cumdy sy Lain b Cedly Sl dpsl (S (5L Jglone 450l Lt gy gl 30 a5 domatd
eIl sl 5l cdled G131 iman 5 oy Jlme olie s oI5 (ulies oolle 5 g ot GalS 1) Jobo s )l e
5 e Sy Al el (St 5 Ll 5 g i3 93 o 53 (s JSUIS 5 apaTyy lysSd YU 5> g zg)
Ol sl el Sl Voo (o V (S (o8l Jolre 38 (ingy cnl @l & 4o g Licnlili Sjlee Spglia 1) olS axiys 5 0nd (S

2308 g0 Doy Log) p> (Suid 55 aie il il

Lig) B g0mnd dawST o oy el (6 Il o Suis oyl 1 50WIS Swojly

cel (S i @ gl lm‘j ]38 31 g daaie
plool cuiS 4y St gblie gy o3y oMol 45 3550
.)).3)15 Lle (il sla yog, 51 oalazwl ¢L’x|).gl;.g g
ke S Sap blyd )0 (alS ) sloaiS el
o3lazwl 0950l 555 Byl 1 L(FF) Wil an g WloS o
2 .\3)13 2 d).':.of u.]a&m c;»l)Job'm FLe u.u...lo le.a )‘l
9y e sl i alises glgil 4 Cuoglis yiulisl Caa
Sabedlis bl (rbo Slge ol J (S &8 ol ol &
sl o Hlbls 5l ool olas o bl dpnl Ll
O (Fgoygr b lodle plsisdr g 358 0 Mg ady)
Seledlosgnl (YY) 85 o ] HlalS 505 9 ) )0 sogeo
Wle calisee (So5g)g5d sladil )b wdald )3 (gy9me i3
9 (S (Gl g Fwgd dagyy Ol olS gei 5 43
Sbodls ! (YA) a5 o ) el slagul
cod blS besd Canj g (Sideid slaShs
2 gl ceglie cons g 03505 walas |y (i ud gl 25

{(10) 5930 s low il
P e P SIS SO plgie 4 Sildlossl
ol anlid e cla il 4 Fwl LS clleg
P SIS G oy & e SIS ) g ol
bojsSS) (slyzme Galil a9 45 o0 I (1381 GlalS

EVRER
@PE w5 2 (e @le pee I (S Slge
039y e plyy 90 D5 1> Sligs piig yliwe (Cawl puiiy
@hE w25y 2 O Egn JeSe plyiedr Sl oS
5 CiS pj gaw 0l Ly Slhas o > 005 b
e Jgpaze ol cwl Bl plea 3 1) gl plie g
I (Sis s e gla i 31 Codolgen (0lasdl
5 il Cyao 4 (IS pl Sl josas 4 oy
3 Lo w9 il e (o gl b Sy
S ow olS (YY) 20d 0 3, les W il cely Loy
dlisee glapby a1y Slply (i35 kylys Sy
Wgs Jbd by i b st o Jo Salie
Oye @t Sbdle dea 1 o0l laJeSse
Sl Sloss (Byme 15 Laslyds )5 ply odias Jlas]
s @ bl Jedll puSey s lap) el
035 Jé Bl gl S o sl ) (G g (S
Foo S blys Joos dlwﬁs L;Lb)éi\)é Sy
(V0) Miwd
slp pByl o5 £95 3929 (Mol ()5 (390 auja
dL‘ij cJBy e su..{‘}m 9 g.al Im‘),w 9 ddlaio I



(6o Spdion g (BOP CawdSuww 03uto

NA Sebpdls bl (I (BbJolne 4 sl 5 by slacds) oberdon 9 (Side b Ol dalllae

390 Slao gy p Cup Dged Cublby ug W0D (8L
8y plosl s
doloeo ) dles olil byl 'Sy Ol ood glsizme
(¥Y)
RWC = (FW- DW)/ (TW — DW) x100
5 €bdl 5 iy iy 4 DW 3 TW FW o o &8
il (p5) S p S
ol cos (als bl slid cul ol b)) Sl
oo YO 5 g ad sl dae gy dldad Al drwgd Sy o 3
dw Sle 4 bdiges .S )3 0jbe (65 ke Ol
Fo BEC b ol (oSl colin s 5 45 03] ot 45l
Colin Tam Cels VWY cusdS jl an b 05 ojlul
9 Culs e pi Ao | eolazul b g cilyd (S Sl
(W) alos 13 oy
T s i Moy = (ECL/EC2) x100
Olen g i gy 5l o3l b Sy e Olise
2 Odan 2kl goe 4 a8 by pSejlul (V)
CBLE gl O+ gse S > (5 e b olSi
Jgie 4 (MDA) 1adle> oo (ljee A5 s gy
OhBer 5 cun gy el 2 ded Ggulinnsy (adls
Joe 96 G aillies Glle e 3y sl (V)
Sy Olise lomiw lp oAb duslre g (g p)S
Ol 4 g 03905 33 1) K90 1 p)S+/V lade Ll (5g)0m
ol hops Sy Srwlg )l 65 dl Jslore i) (oo &
VO Gdo dy dddd 50 590 WWerr )0 0 0505500 diges b
eyl (s Joloxe 31 e +/0 53aeis il s
Vel Clad gl s ke /0 & e
N Vs Sy Joloxe ilols Ko 5 (PHET) Yo Lo
@ a2 b oigkn wSly gore 35 LA el
oKy jloeslaiwl b ocds emi g dybliw] g
25 pSoilul jragl YA+ zga Jsbo )3 egiby S
(FY)
Psp Sy dged S5 I\ & il olas 4
b PH =76 L oy clawd 8L ) deo S onds
Vo Cde 4 g A0 4Ll 1% PVP 4 EDTA 0.01mM
Slod V0 e 0 50 b o Wrdiges B0 STy 40l
Jolote 5 5eats ylu addaYe e a 35 Ol 4y ¥
My SlpsSsl ol b lie Gromis sl (29
i) sl ) 5 olisal sy, JSLS 5 G
5 dges wi> (SOD) bgeumd 1euSlpgw wopl culled
w3l Sl )5 gl 05+ gge g o S
Ol oo n p S e ) o sliee 2 jBgennd 0S5
@ boShe amlio 5 uibly LT obL 53 (FA) a8
Spss 19 5 SAS 9.2 slajlible 5 SoS" &y Se o,
85 plox]

osbily 435 5l Job @l 1S O i Slgoe
5 Guigl ((Suis il edlw algl a5 sl i ool

Fwogid 1y 355 S Sladlo sl g 00 (35 blyd )
9 Cadbg IS SlEls 5 moiSS) (slaijy Jalge 32k Sl
SN (A) 38 (o Jloe! jitogd oo 3 b3 (slage 5]
P Sidaid clbanld Sdodlod! a5 Cuol ol
g dmd oo Rl |y LIS Sl o)lee g mudal ) plalS

(YY) ohSan 5 05l busgs 43,5 &0 aalllas 5
sl i byl o Sdoudls ol jlagd a8 00 00l L
Junwily iy b b Wlgy o (Siis 55 dles 3l Jace .
bis «gjoml mlali 5 )55l sy sle 4gi b olS O
wps @Sl L) ae g jrwgs el
bas (slaze, cola ool 5 (giuwsd slaaliss,
3 () (5 23] 5ok ) oo 2 (6l
LT SCOOU) R VWA KV 4] I PNCOW | L S
g My el A5 )3 (oot g o3l (ShsT ool
@l 35 (V7) 2Bl 5 hor Bolo 3,5 ol cuslio 3)Slae
Seldlos 2l b Lol [0 Hles i b b3, s ol
5yg] Cawndy [SukS i Cod

Clpusle S ol Glee Clas 4 g L
Glihe zshe 3 A5 ol 4 Cawd LS Cuglio
oRlBl Car > oly Nl e olendsn g (S5gle s
5 L')g.l).gt.g Al Jese Gallacls ]a)l).w » olls >)§J.o..c
S Al Joben A B ol 03 i y3b sy
9 Odon Ol (Sidpid et p Schdlo
92 Sl JSUE 5 jlansly objgswl YU
B Lbil e (Sid i blyd cod by g
DS

W g, 9 39
2wl Seedlo (8L Jole ST () jslaien;
@ hlojl dog slacs) (Soiglnid Clae (S p )
5 S5 Tl ool el g B 3 ysiSlh g
owdy D @l obls Mol g cely; 095wl
WAV Jlo jo olies oRiily xobe mlie g (gjyaliss’
13t Saeadl Jolis aalllas 3,90 H5iSTé dus 1 ploc
g LA ghaw 93 5> (i3 Voo (o Vg sio ghaw 9
G595 90 Jold caigiy )56 5 (FC) (o5 b b V0¥
@ pglie) VY g (St 4 plaa) 5L Jgeme o
55 DBl glae y30 Sliglog] ol 1 48 Nidgy (St
b gl 5 ©hyliS pmdn o5 SSL Ik (YY)
sy o L e T NS A olrs ol

o gl g o sl Tr glis) 5 Ve wilmd (b b (el
S48 o &y 05 o Sl g g M5 ClS (og) S SlS
P Sdd i Hlew cdl tals AlE e > azalS
A5 Jlesl (Sig Cagby 2oy il (Sp ke abye
b cals 5w jlea (odngy dpe 3 (8L Jobxe
JlFe 95 93 ) olS Blo 5 Sy 59y p (> (Sl
Jslme e Ol Gl (e b sald Al a5 plo]

1- Relative Water Content, RWC

2- Electrolyte Leakage Index, ELI
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Table 1. Analysis of variance of the studied traits for two common bean genotypes under drought stress and spraying
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Figure 1. Mean comparison of RWC (A) and ELI (B) under drought stress and spraying salicylic acid.

Different letters are plotted based on the Tukey’s test at 5 7. probability
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Table 2. Means comparison of the interaction salicylic acid (SA) and drought stress in common bean genotype
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Figure 2. Interaction between genotype and drought stress (A) salicylic acid and drought stress (B) on catalase
activity
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Extended Abstract

Introduction and Objective: Drought stress is one of the most important factors limiting plant
growth. Salicylic acid is a phenolic compound produced by plants that plays an important role in
regulating various plant processes. Research has shown that external application of salicylic
acid can increase plant tolerance to some abiotic stresses such as osmotic stress, drought,
salinity, ozone and ultraviolet rays. The aim of this study was to investigate the interaction of
drought stress and foliar application of salicylic acid on some physiological and biochemical
parameters in bean genotypes.

Material and Methods: To investigate the effect of salicylic acid on the physiological and
biochemical trait of bean genotypes under drought stress, a factorial experiment based on
randomized complete block design with three replicates was performed at 2020 in the research
greenhouse of Agronomy and Plant Breeding, of the College of Agriculture and Natural
Resources, University of Tehran in Karaj. The treatments included two genotyps of common
bean (167drought tolerant and Naz drought sensitive), two levels of drought stress, 80% of field
capacity (as control), and 40% of field capacity (severe drought stress) as well as two
concentrations of salicylic acid 0, 1 mM. After applying the treatments, various physiological
and biochemical traits were evaluated.

Results: The results showed that drought stress significantly reduced ion leakage and
significantly increased ion leakage, hydrogen peroxide and malondialdehyde in both genotypes.
These changes under drought stress were far greater in Naz genotype than in genotype 167.
Foliar application of salicylic acid reduced the amount of malondialdehyde, ion leakage and
hydrogen peroxide and increased the activity of antioxidant enzymes, proline and relative
content at all drought levels. The reduction of these changes in leaf foliar application by
salicylic acid in Naz genotype was much greater than genotype 167.

Conclusion: The results showed that that foliar application of salicylic acid was able to
maintain the leaf water status (relative leaf water content), maintain cell membrane stability (by
reducing ion and malondialdehyde leakage), increase the amount of compatible solutions
(proline) as well as increasing the Antioxidant enzymes activity (superoxide dismutase, catalase,
ascorbate peroxidase and guaiacol peroxidase) in both bean genotypes and thus, reduce the
negative effects of drought stress and make the plant more resistant. Therefore, the foliar
application of 1 mM salicylic acid can be used to reduce the destructive effects of drought stress
on bean genotypes.

Keywords: Common bean, Drought stress, Membrane stability, Prolins, Superoxide dismutase



