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Abstract

Acquired systemic resistance (SAR) is one of the defenses that can make plants resistant to systemic viral infections. Acquired
systemic resistance is associated with a hypersensitivity response in the host, and salicylic acid is known as its signal. In this
study, the effect of plant inducers such as salicylic acid and jasmonic acid on cucumber viral disease with cucumber mosaic
virus, CMV and the expression of some defense genes were investigated. Treatments included plants treated with CMV,
salicylic acid (with a concentration of 1.5 mmol), jasmonic acid (with a concentration of 1.5 mmol), as well as salicylic acid
and jasmonic with CMV. The results of this study showed that the maximum severity of CMV-induced disease was observed
in plants treated only with CMV (68.85%). In the treatment of salicylic acid and jasmonic acid with CMV, the severity of
symptoms was significantly reduced (10.23%). Then, the effect of these treatments on the expression of four genes Peroxidase
(POX), Catalase (CAT), Superoxide Dismutase (SOD) and Phenylalanine Ammonialyase (PAL) was investigated. The results
showed that the expression of these genes in treated plants had an upward trend until the ninth day after treatment. But this
upward trend was much less observed in control plants (treated with water and virus). The highest level of gene expression in
the studied enzymes compared to the control plant was related to the catalase enzyme (401.7 times), followed by peroxidase
enzymes (266.8), superoxide dismutase (152.7) and phenylalanine ammonialyase (101.8). According to these results, salicylic
acid and jasmonic acid, increased plant resistance to CMV and reduced the symptoms of the virus in cucumber plant by
inducing plant defense mechanisms.
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Table 2 - Analysis of variance of the effect of different treatments on the severity of CMV virus disease of cucumber in greenhouse
conditions

Mean of )olu,r Kle Sum of Hole ¢sme  Degrees Yslsl a>,s Source of ) ol b

F -
(squares (squares (of freedom (variation
gV VER YAVO/Q) 01\YV/ve Y Sles
1A YA A U
018/01 1 Js

A3g dle s boasls CV=7VE) el s pae 0l (P<0.01) o3 49 Jlazs o s
41.6% C.V =, data were normal. ** 99% (P<0.01) probability of significant difference.

80
70
60
50
40 b
30 c
20
10

0

(1) rans 25 Golem AS

a9 2 ol

+ Sl dsl + S sl Al + Sl ol e OF 5 g s

BoEPE BTN S el el (Qald ) L xal
IR
il (sla Lo

S5 e gls e o sl S Ol 05251 L3 3solews CMV & 500 Lo 5 (05 035) 5Lt oS (555 2 5 Y0 531 ey 0 bl (S)leny Olje =) IS5

A3 dle s s oals L (P<O.01) s Sl ime sl ,usS b S0ls 0031 3 it S 2iie Gog o glols oS plaslass 503y

Fig 1. The amount of disease created after 25 days on cucumber plant (Negin cultivar) by pathogenic CMV isolate in disease severity test.
Each treatment has three replications and the treatments that have common letters are not significantly different in Duncan test (P<0.01).

Data were normal.
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Table 3 - Analysis of variance of changes in the expression of genes involved in the interaction of cucumber plant and plant hormones and

CMV pathogen
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Fig 2. Expression pattern of catalase gene encoding gene in cucumber plant treated with virus, jasmonic acid and virus,
salicylic acid and virus, as well as combined use of jasmonic acid and salicylic acid and virus on different days after
inoculation with pathogen, columns with different letters Have been shown to have a significant difference at the level of one

percent (p<0.01) based on Duncan's multiple range test.
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Fig 3. Expression pattern of peroxidase gene encoding gene in cucumber plant treated with virus, jasmonic acid and virus,
salicylic acid and virus, as well as combined use of jasmonic acid and salicylic acid and virus on different days after
inoculation with pathogen, columns with different letters They are shown to have a significant difference at the level of one

percent (p<0.01) based on Duncan's multiple range test.
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Fig 4. Expression pattern of superoxide dismutase (SOD) gene encoding gene in cucumber plant treated with virus, jasmonic
acid, salicylic acid and combined use of jasmonic acid and salicylic acid on different days after inoculation with pathogen,
columns marked with different letters Significant differences at the 1% level (p<0.01) are based on Duncan's multiple range

test.
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Fig 5. Expression pattern of phenylalanine ammonialyase (PAL) gene encoding gene in cucumber plant under different
treatments of walnut skin extract on different days after inoculation with the pathogen, columns marked with different letters,
with a significant difference in level one Percentages (p<0.01) are based on Duncan's multiple range test.
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