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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

salicylic acid
Slaye (Ske
o JSLE cleSl 1Sl pg 63 oole } Slge 2 s ol
is YL ’ 4 399 39y Cusls A i Clhes &
~H,».e65 D STy sty AT Bsansd sl ﬁig <2 o s
0, GPX APX SOD MDA RWC
SOVIAYTT e [NaY® afas YYO/--YTT FAVL/YAT Yoyt MESTONEYSYETT YMSIYTT ) RS
*k w *k ke s . - . oo ¥
Wa/¥ SYVRT /o0 WA/FY A8 1/ SR V MY Nt N WA A \ 5
FIYA -[¥5° YAV RV AWYUVETT v R av/ys™ Ve \ RTVSINS
fYo/sT AT vy VYIYAT O YYYARYTT v N o™ vy ) R Sl
My eyt vy, YYAEAT YRR o/fe™ NV YY/SA®* A/VAT \ 35X Sl
s vt Vs ARy "™ WEY oy ooyt /v Vil Vo oseseds
X, S
. /A ofeye® VIVY s ™ VABY* VIva®® oo oA® alsy ™ a/ay "™ ) XS
099
N SR RSV AR ALY vIvs VIAY -I¥ ooy YIVA Y/o¥ \$ s
v/as Ivy VI¥A 120 Ty 1\ \-/5Y el el et
(A) s
Wil oo 20> K g iy Jlein] e )3 ()3 Gxe g I gixeyuE a4y S * FF
100 - O080% FC O40% FC 100 -
b a
80 - - 801 B a
c £ b
60 - d B — 60 - )
T -
L c
40 - S 40 - d
20 - 20 ~
0 0
J s Al Sl L Js S VO EL Y O | W)

Slowd

Sl sl 3 Jgono g (Szs 5 53l o5 (B) igr atd ol 5 (A) (o O (Slgione (ke dulio =) S5
> o oLt 1) )0 O e )3 (S5 g0l bl 1 e o ime BMST laysio (Y )3 Sglite By
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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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
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