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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
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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.

4ot oo > A sbososs 5 Sl 26 pls 58
ol giasle olS 55 05 ol Olo Ol ol w VOYVO ol Ol
o2 05 Ol Oy o 5eS A3ln Sy e 53 ke Of L
o (ols 4l sl 500) o 55 03 Loles den 4y bss e
ol 4 gl I s gl OVl s S L
¢L§3 2 Wl WS Ol Cel ol 4 Solew &S ¢ 3o 50
2o blhog Jldals 4 o gols wsed lags,
Wged slassy plad 3 cpwsp 2 Dl Dl G Dose
39 b Ok Ol S (o 5oy 3 8 @) ols
sy pled U3 55 05 Ol Ol (S 5 e o313 olans]
Olsee & 5 p g 50 & by o Gao 55, 31 1 4) (S5lo 0 46505

.Q;J‘JSOML:MJJ‘}A AVAR! de?’

SOD |, (Super Oxide Dismotase) ;U sons> ST, s
3B o3 denST o 3 S oy 05 Ol Olje & IS5 s a5 L
-4 g0 slajs, Jsb 4> SOD L (Super Oxide Dismotase)
Oly SRl 03 bobed o 3 s (ol L) b ols
oo ol oS5 535 m nl 53 iy S Ale els (sla0S
Aol 5 Sl ) ALS slalge) 58 5 (CMV) Sl
losloss ol 4 s ) 05l Ol Ol ol (5 pmlr
ans ol o Sl sl gda 455 5o s Ll
Aol 5 s il 1y 05 Ol Ol ol &S 35 S lew
ool 5 03 58 Solew s s 5 oo 455 53 Spanlr
O Ml sl 13 05 ) Ol Olge Aalsel ks
Slagmn oolsen (Sols sl slass, pled o 5 Sde slajles

sled 4 5L g sdenST s 05 Ol Ol (il S ok

VFeo limo) g 3l /T o loul /o 0590 [ S j (Sos] § Sl § (qwkien


https://dor.isc.ac/dor/20.1001.1.25885073.1400.10.2.7.9
https://gebsj.ir/article-1-379-en.html

[ Downloaded from gebg.ir on 2025-11-04 ]

[ DOR: 20.1001.1.25885073.1400.10.2.7.9 ]

OLes 5 (g hnr gl

Ol (S salr Al 5 Sl sl 56wy

161/00 - a
2(-AACT)
141/00 1 B (aals) Lymd Jhie T 5 agpes
L vo | g
) oot Seisande ap I o
3 155
Rl . ]
3 101/00 - s
15 B ogpstSelewdls o Ili&
A %
el nn P
8100 ] N £
_ Sl aal s Ll o \E%
} 61/00 - ens \:ssit%
2 \wibg
N
i 41/00 - \E’ﬂ%
2 NV
N7
\w Y
) Im b \v¢t~
21/00 - A
NS
op 1 : \W“
_ pppPpP P i \Fsﬁw
1/00 ; ; — RN ;
5505 digai sl

Al 15 3,008 5 Sl sl (S gl il s s slagd S ot bS5 (SOD) 56 paystenS |y s 05 51 85505 05 Ol 55 -8 K2

pﬁdﬁ.ﬂ)b)béw | stb Llodls oals ngg_ﬂlwg_éjﬁbﬁ&uu}:m ‘Jf)L“:’bu-’)“iL‘)‘ ‘_}m{:k—ﬂ.&ﬂéuj))‘)ﬁ uwb Ml)&}wl?

JELCIW Q.Ql: Lals L Q),,)'T ol (p<0.01) a5

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.

e AL LS Gla Osespn 5 Soley sns Olig
Aas e OLES 4SS opl 5 edls 05 cpl Ols Olgee Sy 2 1y S0
53 Solew osns 5 ALS Gle Oses5n spa= 3 05 0l &S
Ossn onl 5o Sobe el (gt Ol lls S olS
SO5 el Ol oy » Lily o S s JLS 5 s
ST L 05 0l Ol cp i S Jld 1y 0T 5 5,105
las 5 Sl o el 308 Sl 4 byss ULl
05 el Ol Olen ol Vo VAT o Ol 45 0 555 00 Ry
S A3l e Sa) ees 53 shie Ol Leds S5 aleolS
Jsl 555) o 555 50 boled den 4 by e o 05 Oly Ol s
B o L (513 e D] s oS AL e (513 6 50
Wl oS Ol 2ol 2l 0 SSoken &5 g 5050 00l &2 4255
s blhog ol dals & el (gula 5 wsed glagss pled o
W e Glasg eled U3 iz 250 Db Ll G oo A

357w Ok Ol peS (Gie 5oy 3l 2 a) ol

PAL L (Phenyle alanine aminialyase) ;L yT&gYT&;},
Phenyle ) 5UL 51 VT Lid 05 0l Ol 0 IS5 & a5 L
el o3 adlas 5550 s slag uSbe 3 (alanine aminialyase
330 6 e 5 a8l Ll basles den 5o g 5oy U G
Sl Uliee (it Ll o35 A Ly Lls sl
) ALS slalsaspn 5 S ole ¢l s3linad LS 53 5
535 85 1 edalie 5)5e (sl del 5 Sl
Lol opl pasiles Sa) Sl o ols paised Slasy) elad
ol Balinal Slagd 5l day 3 g 5l me SO (Dl Lasles Ay
L Skl del 5 ) Sl AL sl Do 5 S les
533380 s w05 ol Ol L3 L W1 xi Soley ol en
o or 4 Ssanlr Aol Glasled IS 4 sl slaas,
S5 4 Solen s 5 ea ST s 5 Soles s
S8 O & Solew osns 55 il onl 250 02 3
3,0 4s 4 oS shilea wS W w3l ) 05 & codly

VFoo liuno g 3usly [V o loud [ 0590 [ S § (s 9 Sl § (owidieon -



https://dor.isc.ac/dor/20.1001.1.25885073.1400.10.2.7.9
https://gebsj.ir/article-1-379-en.html

[ Downloaded from gebg.ir on 2025-11-04 ]

[ DOR: 20.1001.1.25885073.1400.10.2.7.9 ]

Ol oSl Al 5 Sl ol 36 e

AL 5 (g anr g

sy oppma Laode Sl e S K s 5 6 S5 el
L5 ools g5 b e b8 sl b Sl s eslind
S Sl Ol s 5 o)A s (e bt ol
GHE plis Comer ol B Ad 5 S03 (G 3 Sl 035 05,
2y clarl plad b olg Sleslaal culg 5 5 2
Aol b OS>, L (Gholamnezhad, 2017) ..l
o e S0 0lge F s O el (SA) Sl
o Caslie gl W (alpoben Lok e b 5
Jole mas sl AU ool S culg s 5 PR 055G
Kalachova et al., ) ol ol Cilises &Y goams ($55 S slew

Sl plad 53 55 05 0ls Olsee (usmeS 5 s ools olasl
Olses & 5 p o Sao & b (Gio 5a5 5l 8 ) ol 50

23S 3 edalie 3550 VA s OL
Olpr ladakd Oludl a5 aliacd o pos 51 s, (2 oLzl
e w pl g edle gl Bl S ke 4 1) g p AL
ol AL Glaglen 5 SBT LS 5 cpl 51 polie eslizal
LS 5 pl Sl eslinad gy Dlads s 5 el puﬁ £ 5o
Syed eslial 1y slpe ol Ol gt i Al (pbend
S ko gy oMk (Gholamnezhad et al., 2016)

L olal e 8 3,95 51 30 s s, O L 5s 0l glos

(2012 Sl w S 4ol 4l &b ) ol 5 Cns laes
2(-AACT)
B (aels) Lyl laie ol 5 ugps
121/00 ~
B g+ Seipala ad a

3 101/00 -

B B g+ Soloadlo e

= )

> 81/00 -

) B ss + Sigonler dpl + Sl ol ¢
3

7 61/00 |

]

7
3 4100 -

kS

=

™ 21/00 ~ :

1
nonnan n M0 @
1/00 T T

3%

rFIJ
f3 335

32

b simbe 31 il lass, 535 G 6ilae Ssline slasles o Lt oS 3 (PAL) SULS el VT e 05 o 3T 808 505 03 0l (55801 -0 S
L SOl Al dor RIS bl 5 (0<0.01) v ys Ch.n 53 s e OO (ghyls cilod eals Ol Calises Gy > b 4SS0 st S slew

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.

Sl esl gl sy sla)sSL S (oSl SV b il
st 4 Sebedle del Caaglis s WRKY 5 MYB TGA
Lok by, Ol Shedle dl s 28 s
58 ey 3 NPRL @y ansls e G Go b 51 ol olen
I s &S o Ll Sats plesST Canslie 5 Sl
o als I JGl 5 slize |3 NPRL 1 Jiie a

il ooy s adde OLLS pls 3 age 2 Sl
Lol bug old W St sl Cuslis S s
S b 4ol Vb caslie el Sl
dowd s s s 3590 53 358 o o s e 5l Ls Sl
lrolen 42 53 bl e e 51l o Sl

)bdﬁ)d}b@d)@ﬁﬁf‘éjbxdbﬁ&um}ﬁ)

VFeo limo) g 3l /T o loul /o 0590 [ S j (Sos] § Sl § (qwkien


https://dor.isc.ac/dor/20.1001.1.25885073.1400.10.2.7.9
https://gebsj.ir/article-1-379-en.html

[ Downloaded from gebg.ir on 2025-11-04 ]

[ DOR: 20.1001.1.25885073.1400.10.2.7.9 ]

OLes 5 (g hnr gl

N PPV P VO P WU O O [ Vg

23 ed e O3 spam amen 5 oob G Sl
g (OISt T by 5l 035 ) el sla il
ol B sl b S LS PR la 35 e 5 (615 4t
Sudhakar et al., ) cowl S dlodnl 515 095 A5 5o -

.(2006

85 0l 52 S sameler donsd 5 Sl bl 36 R
o Caglie Ul 5 cilaeST ST la BT 6 sdiS5e; sla
S B CMV s b 55wl Sl S0 sslast i
OLLS 3 48 313 Ol s 3 8 s (SO 03) (S5 5
b 3laaSty 5 5V la 5l siS 50, lads Ol als
70 05 2050 53 Joeladls Ja5 L,y LSl ey eaa 5L 55
DBl SEL a3 5l 55 53 U semns S g o T oS
CAT 05 «CMVL sis S5 abe 0l 55 il sdalise Ol
Obs Sl axdas 55, U POX 05 Jy wls 0L Ol fals
Aoy A B 1 0T e s ol Sdd D gey 58 5,18 A
53O W3, (Kb a8 s slaSly Bl B sl tals
A a s e YU A8 1 i HiO2JKKsl, sslust
Gl Oseysn 3105 s CMV @ Calie Wl gl oS e
i Sl S S Sl el 5 Sl

.(Gholi-Tolouie et al., 2007) 5 S oslawul

©agd o W Sl sl & muly 5o a8 LS il
Ll ol aSl aS o wbli> 20lS| canl 511, Jke Lgs
Sl 0as Jlb i o 25800 sk 002
o Setnn oLS| Calie DU Jld ulg ) 5 Sles]
Olpes 4 a8 51,0l 5 - S =050 08 wile g5 5l dms 35
o Ol Sl Al Lo LS il 1 an VL
N L Lo S W oS cbli= s W
ol sl Cuslis JUis 4 065 5 4o .(Uquillas et al., 2004)
Sl Shedle sl 055 Slise s s 4 N O Lo s

(Yangetal., 2016) s, . MYBL1 0} oL,

w1 Gl 4 353 e edalin SVBIS 0 5T 05 0Ly Ol 3550 3
Lw‘oﬁw\)lt}ogjbfggjwj\%ﬁ;;)wt

Shda 5l olS 53 05 ol Ol 8L sl 8, VU 4 4 g

b s ns ade olant] Cuslis ol 5 e s Sl A
S RNA g ol eames Sl sl Ll p'\J
S 4S AS o W1 055 5 e skl RNA & 4l
cols boculg 5o S e Wl RNA S S5l 55 ege
Ol O asdl&w sla s 5 Sl el (55050
sy bl 1y OV peme 5 Shee 5 b A0 4 Cuglie
.(Tahmasebi et al., 2011; Hadian and Rahnama, 2011)
(S o Aol Jols Lol a8 sl e3ls OLiS (5,505 Slidos
seansds plWlg e SOULE dul (Sl A
5 dies b PH 2alS a4 by i sl wdls
SLosn 2 ALl e e b PH Ll oS Lo
Dz 03 e S nsSS 5 sl b s
Colg 03 5 1l pl s e Sl s Sl s py (C 5D
A sl Lpd s s 213 st Sl 6 S Sl Zsls
-2iste Sl § S s Gel s snls deeS VPA s
L) el Sledsloms a0 s s s ley 358 0 505 (20
SLeliS el Olgea S (VL pH L) LB 5 (olpH
.(Shahbaz et al. 2015) Lil o wlo (yls 5 5, Kaslug

oot DS Ol S35 ke slaslegs (6,5, & 0505l
35 ol Sl Sl &S sls 0L CMV sy 51 U
doys WAL Ol w0 s CMV s s b ol Jlas olS
Al 5 Skl dmd o5 Sl Sl eslizal 5 A3 edalis
L Golen oo 2l CMV g5 ol jen 4 S senlr
lasled L3 Golen s S(g, b 4 sl 6 SKatn SRalS
ans Lol (Shsenlr Lok Sl Asl) Jse) 50
Olge @) O3l s g5y 53 ey 55 s 0 5 ol @
A A Sertgm aslis G 3 (6 phs! YT S
sls OLEs @Lﬁ Wb S 3 andlas )50 Ji]e =55 ;5 CMV
Loy AF sgd> 3 e ps dald jlag j Golew Ad &S
SR 4 e e S S Bl s 05l 8 Ll ey
L gsose ool Jdo 48 i Ao pn VY Ol 4 (sole s
S Skl Al W5 5 O3l M8 4 OlE s

Z

et 5 S P (A 8hsn I ) B e plee

VFoo liuno g 3usly [V o loud [ 0590 [ S § (s 9 Sl § (owidieon -



https://dor.isc.ac/dor/20.1001.1.25885073.1400.10.2.7.9
https://gebsj.ir/article-1-379-en.html

[ Downloaded from gebg.ir on 2025-11-04 ]

[ DOR: 20.1001.1.25885073.1400.10.2.7.9 ]

Ol oSl Al 5 Sl ol 36 e

AL 5 (g anr g

Wil OSB3l Gleatn Sl O w5 &
.(Kuzniak and Sklodowska, 2004 )

«ol NPRL 5l it &S (g e 32 b 31 Shedload
Slp solastl NPRL G Jlisl s S o as I
ok alis V44V Jlu s oS el p'\lu DoIns 4 sl
Aol Vhzl s s bwg oS So )l 2 s o
G dske S8 ssletilon A e e W5 e Sl
SL0j Ol (a8 by 1) ol Y5k oS > 5 J5le
S s ilekilas 8 (Gl gl sS1) okiS e, 08l S
Ll pomen das 1B e 550 LS o Cules 1y s
5 ole wSlea glas,lssl o Sl S Sl
Ll Sl doad Jls 5k a4 S W s s &5~
i b g o L ey Sl s ol
Golediben 3 Il bl Gl 5 o3 S Cailes L
055 03 o) woe ol o 5055 SSlise prans
(Murphy etal., 1999) > ;5

Lol a Sl Silise o 305 3l Sihedle Al Sl
Ole 53 &S cl S35 LB andl AS e (oS Gl KT
O Cpnlas 5 Sulae Ol s ol e Wa gy
o Sl e gl sl wwidls 3y S lodennd
G Kbl el 508 L5 0555 50 o) o Y

.(Pennazio et al., 1985) 5 .S o 1 3 30

chle o aaea Sl sl sl sl CAT 5 POX
{(Barcelo, 1997) .S . kS Oissdednsty
A Sl s @ Soles 3505 5 Ll e O3 kednS]
S apde ol Ces b oS e 4 5 a8 (Sl
Sriay Olog 4y Ol Jlad gl oS 1) 5 olis gla sl
s S J= ol L (Kang et al., 2014) .S B el 5L
~Chle s ol Ml b 3 (55 (AOS) Ul 035
s lapisly elmil e ipd g WL la
3 Oosn (e i A5 e O glnS)
Ol ol by .(Bowler et al., 1992) W 5i o hds IS oy 5
33 A0S e il gl slanst ol el 5L s,

Wb Vsl a8 5550 45T eSS ol S sse gl Jlasd
SYB Olye B0l 5l L ol s b b0 3nST Ol
Olee ) 03 ol 25 oo W1 Ol G 5 25, VL o0
OF J3e Li sdiasolis (Cudls andllas 3550 a0 53 1) 0L
Ol Olge o iy el Sola ade ol (slapailSe o
AL Solae 5 Soley 206 15 3008 Slas 4 bsse 05 0l
5> 05 opl Ole Olges plpy VAR/PA ol Olsee 4 o 500 3
S Al e 3a, e > Jhde ol b oeas sl olS
s 5o 05 esbae 3,0 sles 4 by va 05 Oly Ol
e 53 (e ol 53 05l Ol Olse 2l 810 il Ol e
Al e 5

53T Jl s OLKes 5ol p3E dhs 4 oS (slealllas
S ol SK3dam IS 5 2l sl 5 e
Rhodotorula s awy 4 P. expansum .. & s
e opl &S 0l Ol 2l ob S elxs| mucilaginosa (A1)
cromen 5 VB 5 5luaSTy gl gl clas il el
35503 AU ae ol Oljes oS A o 300 o b LS 5
Loy 3555 e o 2l 0 Solen b G5l 5l de (i
53 o Wl Canglie Ol e LS 5 cpl Sdlad Ll Lol en
{(Golamnezhad et al., 2009) s1> OLL 2ol 53l o s & 500

HoO20> 5l o 5 2l 55 olS ooy gt 51 (S

o ge oS ol (3T 556 A1) AOX 5l dlas )3l
CMV & ([So 1 558 o sildenS| (25 5 HoO2 ) 55 2als
Malerba et al., ) 355 o w3l ol cdld il o e
33 S35 kS i3 sl 4 AOX s 012 Jlu (2003
2ot Sdasln 5o 5258w ATP A5 falS Cor g olS
piSen 5 b ROS Ws ol dalgt olS sl 5 s,
Gl ol Sl G5 RS15 5o S ley = ol 5L
De Garaet ) 55,5 o S low S|, 55 Il Cmgo 5 ol
iy b sdle (omlem 353 2SI, b Gl 2003
S o e oS WS o Jd |y oy sbals Soley 354
S 45 Aoy B 43550 PCD) sk ods s 52500b

ROS 15 53 golmisl Jaul58l 51 ol ¢ Jsha oad (65 540l

VFeo limo) g 3l /T o loul /o 0590 [ S j (Sos] § Sl § (qwkien


https://dor.isc.ac/dor/20.1001.1.25885073.1400.10.2.7.9
https://gebsj.ir/article-1-379-en.html

[ Downloaded from gebg.ir on 2025-11-04 ]

[ DOR: 20.1001.1.25885073.1400.10.2.7.9 ]

OLes 5 (g hnr gl

N PPV P VO P WU O O [ Vg

S 5 035 e o DSt e Sk Sl
Lols S8 8 ole Jale ade s 3 aLS sk 00
53yl Bligl caslie WL SlaS) el il
e olen Jole il e BT s S s &8 SlS
L 05adadenS] YU 5l a6 33408 1) oL S il
O gl demS| b SIAnST 5 S a s 03S] 5 o 4
ol an i Lag 5l ol S o a s | O s oS 5
Johor o3l ool Glapitmms 5L s S| g 53]
Ll oo Lajlaeasly s gila Sl Clds ol 5o
LS AeST 05 5oden eS|y g 5o 1) il (glal e s
53 3daze slap il s 5laaS, slaw 51 (Yuetal., 2006)
Lals 53 AL glaslanSl, ols spy Ol 5 OLLS
eS| ped i a8l (S5 nss aanlp 5 s
3R S 85 sbadnlp (oS S ) e s
Chandru et al., ) & ls ¢S & Silay Jalse ale oS S s
5 s L H202 &8 W58 0Ly OLes 5 1L (65 (2007
ol ol Ol S5 5 slsl, g sty LS
S ols Dd o 5 S Ol ek s I
Il bonsd o olew bole 358 Co e Jals Cel
slaclale 5 (Species Oxigen Active) o551 Jld slaw S
Sla Sty el Camge ol (Se 5 Sl B 2 VL
s Pl Bl o B ] OS] sl s
o0 Ol calply isd Jdo IS Sud fasls 5 05
A0S clle il &K gl p mlaeas! s cdls 5L
Al S5 il B e

el s bl caslie WL SlaSTy c s il
O5eS| il Eel o slate Sbap ol Do @ s,
AL sbjlas), (Prusky, 2003) Lss e Jske 53 Jle
S Ui e HiO2 Ll sl 555t Jseme b &5 2 o
Jelse ade oS ols lacdls s sl cpl 5L 28 o
e 4wl oal S G Gy el sk 5 e
B S gy pde 5 OWLS s Lo 5Tl sk slias 35
ol sysy i b wpl ) 5 Shes 5 bl oy G
.(Bae et al., 2009)

Larrigaudiere et al., ) dils 55,5 ol bGed mslaw
Slizie dea Juld (ROS) Ul )lips 05mST slasi S (2004
s ROS oyl iteen led 050uST 516 s 58050 35S
5388 sk slal Sl olies 55 ISt
Wojtaszek, ) s,ls 1) dzea 855 Sl -0l S|y
s olS Glad sl 53 i salnsST Sl S 5y 5 (1997
33,8 o DB STy 53 olS @ s Sl 4 e 55
Sals ol 55 SIS ST e SO s bl
bl Sy K asJb; (Bakry et al., 2019) 553 .
olS 55 U3 5,0em Sy Ol e 1Al LS o 3leul oS L 55LL
(el S 3ey (a0 S Ol b aalsl 3 I a0 VU
oLS )3 1) 03 sodadenS]y pelane 5 a3 VU olS 53 SVUIS Ol e
53 el s 4 =5 .(Mohamadi et al., 2012) 3yl ol

ol e s i go 5 God

o)l gd 5 3 (SASI ST 28 esdle SlaaSTy sl
OLE (g 53 a3 O el idinST o b 51 0L e olS J Sk
2 B A olel G e 5 Wl S 0l DS S
Clled &S ey e S 4 5 Lsd e Tpobey Julse 3585 4l
b S oler 5 obo ol o 5L ilite Lailgy 3 L 31
Mohammadi and Kazemi, ) &S .o sl Sl o5

.(2002

o b 0T Al 5 VB 5T b ey S Alie s
S (Salon GYBE 05 Ol Ol asdlloe ol 53 s w5
S Ssbe w sl sy LOS pl Ok o $aSKeds
i VB 05 Ol op ey dals LS Sl o)
(oS oo oalin 55 W05 A o ) 05 Oby Ol o i
Jske > (Signalling) JsJse Olejely oS5 o5 Sl
ol e Yo olaldie (O3St shT GadIKsl, sl
o a5l alax 51 e3daze 503 Ol 55 2 OS5

aosls el oo 1 Lol Ol il 5 asldS st
Sole ahor ale oS ss sl ) 51 S e Sl s
Dl e dnlp 5 S Pl S SlsTy 5wk s
ole 1l 3 5s Wjlas), (Bradford, 1976) <ol e

VFoo liuno g 3usly [V o loud [ 0590 [ S § (s 9 Sl § (owidieon -



https://dor.isc.ac/dor/20.1001.1.25885073.1400.10.2.7.9
https://gebsj.ir/article-1-379-en.html

[ Downloaded from gebg.ir on 2025-11-04 ]

[ DOR: 20.1001.1.25885073.1400.10.2.7.9 ]

Ol oSl Al 5 Sl ol 36 e

AL 5 (g anr g

-pll s (s3b3 Jlude 4 PAL4 5 PAL2 (PALL slao (2009
):Lﬁ@&QM%A@?ﬁé\)béaMJﬁdu
alapl il pl 3 eSOl lols PALS 0 S -

o 53 ol Sl By s S5 e W S S50k
S M LS R it e 5 e S
Lad 5050 opl S o e (5l LOT s b O3St gla
oromen 5 bad e SIS 5 sladend 5 bapn s o 25 Esls
Sl el gl alS sladshe Wad e ey slalis
aher 5l 35 OleS| ST s S b s 50 cpl o 55
Apel ) was o 2l 1 (SOD) 3 yo 5enSTs gon o 351
Lol &8 By A edalis aass 43 (and Hirt, 2004
oLS S35 p ol Doen ol gl Bl s Sl
SO A W | e O3 08,5 Vb ey 35 5 oo oolin]
Al i1 ST Glag 3T 05503 Jlad 3 b 51 alS la
(Caoetal,, 2010) 555 o 5L sems3denS| g 5 YUK

Sl a8 ol pla 5T Sl ams OF 3 56 a3 ST g
5 0pSl o O wSlpe Opl O selpens
3 ol 5 sl pans S o B 1) 05550805
5 0deeSTOlojan £,5 S 0T s a5 ol Ss, sla 21y
ol S e bl Slite Jpame 53 5 edd edalS
2 L aen 215 sl OInST ST a3 pos 3nST s 5
05,5 3 U s 3dnSl s Sla T s e ol
2L el g el Gl s e bt e
U sz 3enS |y g Sy Bl5l a5l L pSES L
cw\wéj)gﬁngraéCu/Zn SIS
SNigs sl o Joane 38 b ol w S Mn L Fe ¢ 5
Lile g8y 5o QLI CUIZN ¢y ool foate U
5 5 SohS e 5 L S50 55 3 b ol g OlalS

(HuUll, 2013) ol s ol oo 5,85 5 5 58 IS

S ok 4 s CMV s 5 Golen 3550 L5 i dumer

G e oy 403 G 1 OWLS e 5 UL Sl o

aprles Jolse e ol lagaly Sl sl s IS

SYE 5 ol Slse oo 2D (85 el iSen
solanSt ol Cdlee 2alS Coarge s sol)] oS 3
S omge HO2 e (2l 0T C3laze 5 VB 5
ool o3ls OLAS wlig=s (Inaba et al., 2011) 553 o J sk
sl i 4 (ISR) Seates oW1 s slio sl Ol 3 oS
315 Bl sl a4 S panler ol (A3 e b
05 Ol gl Sl oo olS 5o Oessm 5 ol IS
51 eslizsl .(Shoresh et al., 2005) ol odss S slas!
Ll AL balsse sl alS glaoslas
5 OeSI AT slam T 0y Rl o e Sl
ol s Sk el pl 5 Cd ol CMV w3 T (S a8

(Shahwan, 210) ¢l v 55 4 S slin Wl 5o a0 0558

b s ol M LS 5 5 Jstes SUL el oY1 Jib 5
Jo Al Saaliws a0 1) OF VT i aal il 51 S5 el
o se il S5 odes sl iy 0351 Bl L s 635
etal, ;) ssd o badshe 5o SHls a8 ols 5 g

(2011

- s 3T SIS 5 sl WL el YT s 5T
O & Osemlials b1 VT L &S Wl 0 W35k 5
5 S (Lo 5 b oS wl) e ols 5 i (2006
5 e e GAiShsp b s S Sl sy SLLS
- ol edgs ol SO e e sl 8 3l les 1S Cab
j'.")‘f)" \) Lﬁjjj"‘“ Z)‘ﬁb LJL.\é QL‘:SJ;;iL”ﬁu:KJU}M‘f;‘

.(2008

Lol w s Al oS ol glac Il > ege 28 PAL
it Jos DS > Seatw Cunslis ply Ol pea) Sl
-0 .(Campos-Vargas and Saltveit, 2002) .S s 5L (&S
RS s dalsT Jde oS 5 g S 55 (adaze sla
Boddu ) 45 o 5o, 1) A5l s  Jed s (Sl 5T 45 Lot
« PAL r—i)j Arabidopsis thaliana LS ,> .(et al., 2007

Huang et al., ) >33 o 3, PAL4 U PALL ) g dewss

VFeo limo) g 3l /T o loul /o 0590 [ S j (Sos] § Sl § (qwkien


https://dor.isc.ac/dor/20.1001.1.25885073.1400.10.2.7.9
https://gebsj.ir/article-1-379-en.html

[ Downloaded from gebg.ir on 2025-11-04 ]

[ DOR: 20.1001.1.25885073.1400.10.2.7.9 ]

OLes 5 (g hnr gl

Ol S el Al 5 Sl d 36 o

Coslie as & Gl e ig S5 Lol IS G
Sl G5 ek gl o 4 Ol e (Satn L)
brsns posat & Sl Jalse ol 0 ObLS cble-
Sy Jbo cds S St oSt Coplie il s
Loibie b ps Ll oS slagilen ol J a8
N T T S L e S T I e
Sy Sl sla ey 4 05 o Skl deal slas S8
rae SLS 551 eslinal gl 4 LS sle Siles Lol

&bw

Apel K, Hirt H. 2004. Reactive Oxygen Species: Metabolism,
Oxidative Stress, and Signal Transduction. Annual Review
of Plant Biology 55: 373-379.

Bae YA, Cai GB, Kim SH, ZO YG, Kong Y. 2009. Modular
evolution of glutathione peroxidase genes in association
with different biochemical properties of their encoded
proteins in invertebrate animals. BMC Evolutionary Biology
9:7-18.

Bakry AB, Abdelraouf RE, Ahmed MA. 2013. Effect of
drought stress and ascorbic acid foliar application on
productivity and irrigation water use efficiency of wheat
under newly reclaimed sandy soil. Agriculture 57: 14398—
14403.

Balodi R, Bisht. S, Ghatak A, Rao, K. 2017. Plant disease
diagnosis: technological advancements and challenges.
Indian Phytopathology 70(3): 275-281.

Barcelo AR, 1997. Lignification in plant cell walls. International
Review of Cytology , 176: 87-132.

Boddu J, Cho S, Muehlbauer GJ. 2007. Transcriptome analysis
of tricho-thecene-induced gene expression in barley.
Molecular Plant-Microbe Interactions 20: 1364-1375.

Bowler C, Van Montagu M, Inze D. 1992. Superoxide
dismutase and stress tolerance. Annual Review of Plant
Physiology and Plant Molecular Biology 43: 83-116.

Bowles DJ, 1990. Defense-related proteins in higher plants.
Annual Review Biochemistry 59: 873-907.

Bradford MM. 1976. A rapid and sensitive method for
quantitation of microgram quantities of protein utilizing the
principle of protein dye binding. Analytical Biochemistry
72: 248-254.

Campos-Vargas R, Saltveit ME. 2002. Involvement of putative
chemical wound signals in the induction of phenolic
metabolism in wounded lettuce. Physiology Plant 114:73—
84.

Sl s 53 55,5 gl NPRL LUlg S e eslizal 55
Conal 5ol Sl 51 e 5 aranly o IS
o slie Sla s sl 53 g ol Ken < Olge NPRL
Lol 5 Shedle el 5 Shos e S 0 0L St
3 Al Sl (65 G o e S senlr
551y s 553 ol els s sla SWI L i
el das e il olS gls IS5 sladul oo,
Sd s 5 A Dposa ki boeles S
e oS plis g5, L 4 S e e Sy Sos S
oL sed 5 Ad; sladnlp ol s L Sl Julse

Cao SF, Hu ZC, Zheng YH, Lu BH. 2010. Synergistic effect of
heat treatment and salicylic acid on alleviating internal
browning in cold-stored peach fruit. Postharvest Biology and
Technology 58(2): 93-97.

Chandra AR, Saxena A, Dubey P. 2007. Change in
phenylalanine ammonia lyase activity and isozyme patterns
of polyphenol oxidase and peroxidase by salicylic acid
leading to enhance resistance in cowpea against Rhizoctonia
solani. Acta Physiologiae Plantarum, 29: 361-367.

De Gara L, de Pinto MC, Tommasi F. 2003. The antioxidant
systems vis-a-vis reactive oxygen species during plant—
pathogen interaction. Plant Physiology and Biochemistry 41:
863-870.

De Gara L, de Pinto MC, Tommasi F. 2003. The antioxidant
systems vis-a-vis reactive oxygen species during plant—
pathogen interaction. Plant Physiology and Biochemistry 41:
863— 870. Kuzniak

Duarte LM, Rivas L, Alexandre EB, Harakava MAV, Veauvy
MCD. 2013. Genealogy of Cucumber mosaic virus isolated
from ornamental species. American Journal of Plant
Sciences 4:1081-1087.

Durrant WE, Dong X. 2004. Systemic acquired resistance.
Annual Review Phytopathology 42: 185— 209.

El-Argawy E, Adss IA. 2016. Quantitative gene expression of
peroxidase, polyphenoloxidase and catalase as molecular
markers for resistance against Ralstonia solanacearum.
American Journal of Molecular Biology 6 (02): 88-100.

Gholamnezhad J, Sanjarian F, Goltapeh EM, Safaei N,
Razavi K. 2016. Effect of Salicylic Acid on Enzyme
Activity in Wheat on Immediate Early Time after Infection
with Mycosphaerella graminicola. Scientia agriculturae
bohemica 47 (1): 1-8.

Gholamnezhad J. 2017. Effect of plant extracts against apple
gray mold caused by Botrytis cinerea. Applied Microbiology
In Food Industries 3(1): 53-66.

Gholamnezhad J. 2019. Effect of plant extracts on activity of
some defense enzymes of apple fruit in interaction with

VFoo liuno g 3usly [V o loud [ 0590 [ S § (s 9 Sl § (owidieon -



http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCIQFjAA&url=http%3A%2F%2Fwww.biomedcentral.com%2Fbmcevolbiol&ei=QKJIVLj_C8ef7ganjYD4BQ&usg=AFQjCNG92cia6ZGH8UZMfGe5rVcdPSJzJw
http://www.sciencedirect.com/science/bookseries/00747696
http://www.sciencedirect.com/science/bookseries/00747696
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0CDsQFjAC&url=http%3A%2F%2Fjournalseek.net%2Fcgi-bin%2Fjournalseek%2Fjournalsearch.cgi%3Ffield%3Dissn%26query%3D1040-2519&ei=pQJKVPf0MvLd7Qbt7YGIAw&usg=AFQjCNHO1fgwWKjy9MDGOB1FlPV49AcJ_A&sig2=c8mGRW-aVvwP1SzyUCMdTQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0CDsQFjAC&url=http%3A%2F%2Fjournalseek.net%2Fcgi-bin%2Fjournalseek%2Fjournalsearch.cgi%3Ffield%3Dissn%26query%3D1040-2519&ei=pQJKVPf0MvLd7Qbt7YGIAw&usg=AFQjCNHO1fgwWKjy9MDGOB1FlPV49AcJ_A&sig2=c8mGRW-aVvwP1SzyUCMdTQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAA&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F00032697&ei=2-1HVJPcLNTy7AaoroC4AQ&usg=AFQjCNH529M2E5eZELWra5m5wZgLDZbuMw
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCIQFjAA&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F09255214&ei=qxdJVPnSI8rKPf6SgJgK&usg=AFQjCNELvwbm8D_r3ocvfhle8HcWxLegHA&bvm=bv.77880786,d.ZWU
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCIQFjAA&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F09255214&ei=qxdJVPnSI8rKPf6SgJgK&usg=AFQjCNELvwbm8D_r3ocvfhle8HcWxLegHA&bvm=bv.77880786,d.ZWU
https://dor.isc.ac/dor/20.1001.1.25885073.1400.10.2.7.9
https://gebsj.ir/article-1-379-en.html

[ Downloaded from gebg.ir on 2025-11-04 ]

[ DOR: 20.1001.1.25885073.1400.10.2.7.9 ]

Ol gt oS golr Al 5 Sl il 5B o

AL 5 (g anr g

Botrytis cinerea. Journal of Integrative Agriculture 17(0): 1-
10.

Gholi-Tolouie S, Sokhandan-Bashir N, Davari M, Sedghi M.
2017. Evaluation of antioxidant genes expression in tomato
plants inoculated by Cucumber mosaic virus after treatment
with salicylic and jasmonic acids. Genetic Engineering and
Biosafety Journal 6(2): 223-235.

Gorran A, Farzaneh M, Shivazad M, Rezaeian M,
Ghasempour A. 2013. Aflatoxin Bl-reduction of
Aspergillus flavus by three medicinal plants (Lamiaceae).
Food Control 31: 218-223.

Hadian S, Rahnama K. 2011. Comparing Neem extract with
chemical control on Fusarium oxysporum and Meloidogyne
incognita complex of tomato. Advances in Environmental
Biology 5(8): 2052-2057.

Hettenhausen C, Heinrich M, Baldwin IT, Wu J. 2014. Fatty
acid-amino acid conjugates are essential for systemic
activation of salicylic acid-induced protein kinase and
accumulation of jasmonic acid in Nicotiana attenuata. BMC
Plant Biology 14:326-337.

Huang S, Li R, Zhang Z, Li L, Gu X, Fan W, Lucas W, Wang
X. 2009. The genome of the cucumber, Cucumis sativus L.
Nature genetics 41 (12): 1275-1281.

Hull R. 2013. Characterization of synergy between Cucumber
mosaic  virus and potyviruses in cucurbit hosts.
Phytopathology 92: 51-58.

Hussein W, Awad H, Fahim S. 2016. Systemic resistance
induction of tomato plants against TOMV virus by surfactin
produced from Bacillus subtilis BMG02. American Journal
of Microbiological Research 4(5): 153-158.

Inaba J, Kim BM, Shimura H, Masuta C. 2011. Virus-induced
necrosis is a consequence of direct protein-protein
interaction between a viral RNA-silencing suppressor and a
host catalase. Plant Physiology 156(4): 2026-2036.

Jones, R.A.C. 2008. Seed-transmitted of Cucumber mosaic virus
(CMV) in chickpea. J. Agri. Research. 130(3):43-47.

Kalachova TA, Lakovenko OM, Kretinin SV, Kravetes VS
2012. Effects of salicylic and jasmonic acid on
phospholipase D activity on the level of active oxygen
species in soybean seedling. Membrane Cell Biology 6: 243-
248.

Kang G, Li G, Guo T. 2014. Molecular mechanism of salicylic
acid-induced abiotic stress tolerance in higher plants. Acta
Physiologia Plantarum 36: 931-943.

Kim CY, Zhang S. 2004. Activation of a mitogen-activated
protein kinase cascade induces WRKY family of
transcription factors and defense genes in tobacco. Plant
Journal 38: 142-151.

Kuzniak E, Sklodowska M. 2004. The effect of Botrytis cinerea
infection on the antioxidant profile of mitochondria from
tomato leaves. Journal of Experimental Botany 55: 605-612.

Larrigaudiere C, Vilaplana R, Soria Y, Recasens |. 2004.
Oxidative behaviour of Blanquilla Pars treated with 1-
methylcyclopropene during cold storage. Journal of the
Science of Food and Agriculture 84: 1871-1877.

Lewsey M, Surette M, Robertson FC, Ziebell H, Choi SH,
Ryu KH. 2009. The role of the cucumber mosaic virus 2b

protein in viral movement and symptom induction.
Molecular Plant-Microbe Interactions 22(6): 642-654.

Livak KJ, Schmittgen TD. 2001. Analysis of relative gene
expression data using real time quantitative PCR and the 2-
AACT method. Methods 25: 402-408.

Louro D, Vicente M, Vaira A, Accotto G, Nolasco G. 2000.
Cucurbit yellow stunting disorder virus (Genus Crinivirus)
associated with the yellowing disease of cucurbit crops in
Portugal. Plant Disease 84(10): 1156-1156.

Mahmoodi Jaraghili P, Mohajjel Shoja H, Mohajjel Kazemi
E. 2016. Evaluation of the effect of salinity on the
germination and expression of antioxidant genes in two
cultivars of tomato plant.  Genetic Engineering and
Biosafety Journal 5(1): 51-60 (In Farsi with English
abstract).

Malerba M, Crosti P, Cerana R, Bianchetti R. 2003.
Fusicoccin stimulates the production of H202 in sycamore
cell cultures and induces alternative respiration and
cytochrome c leakage from mitochondria. Physiologia
Plantarum 119: 480-488.

Mardani H, Rakhshandihroo F, Shahbazi S, Shahraeen N.
2019. Study on the effect of low doses of gamma irradiation
alone or in associated with the salicylic acid and indirect
temperature on seed borne infection of Bean common
mosaic virus in bean plant. Applied Enthomology and
Phytopathology 87(1 (108) ):87-105.

Métraux JP, Signer H, Ryals J, Ward E, WyssBenz
M,Gaudin J, Raschdorf K, Schmid E, Blum W and
Inverardi B 1990. Increase in salicylic acid at the onset of
systemic acquired resistance in cucumber. Science, 250:
1004-1006.

Mohammadi M, Kazemi H. 2002. Changes in peroxidase and
polyphenol oxidase activities in susceptible and resistant
wheat heads inoculated with Fusarium graminearum and
induced resistance. Plant Science 162: 491- 498.

Murphy AM, Chivasa S, Singh DP, Carr JP. 1999. Salicylic
acid-induced resistance to viruses and other pathogens: a
parting of the ways? Trends plant sciences, 4: 155- 160.

Nematollahi S, Bashir, NS, Rakhshandehroo F, Zamanizadeh
HR. 2012. Phylogenetic Analysis of New Isolates of
Cucumber mosaic virus from Iran on the Basis of Different
Genomic Regions. The Plant Pathology Journal 28(4): 381-
389.

Palukaitis P, Roossinck MJ, Dietzgen RG, Francki R. 1992.
Cucumber mosaic virus. Advances in virus research 41: 281.

Pennazio S, Roggero P, Gentile 1A. 1985. Effects of salicylate
on virus-infected tobacco plants. Phytopathol 114: 203-213.

Pieterse CMJ, Van Loon LC. 2004. NPR1: the spider in the
web of induced resistance signaling pathways. Curr. Opin.
Plant Biology 7: 456-464.

Prusky D. 2003. Mechanism of resistance of fruits and
vegetables to postharvest diseases. In: Bartz, J., Brecht, J.,
(Eds), Postharvest Phisiology and Pathology of Vegetables.
Marcel Dekker, New York, pp. 581-598.

Requesens DR, Renee Malone R, Philip D. 2014. Expression of
a Barley Peroxidase in Transgenic Apple (Malus domestica
L.) Results in Altered Growth, Xylem Formation and

VFeo limo) g 3l /T o loul /o 0590 [ S j (Sos] § Sl § (qwkien


http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCAQFjAA&url=http%3A%2F%2Fonlinelibrary.wiley.com%2Fjournal%2F10.1002%2F\(ISSN\)1097-0010&ei=NhVIVJLfFoac7ga-24HYBw&usg=AFQjCNGTOkutgjHb7xs1XsOiU49A5NQajg
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCAQFjAA&url=http%3A%2F%2Fonlinelibrary.wiley.com%2Fjournal%2F10.1002%2F\(ISSN\)1097-0010&ei=NhVIVJLfFoac7ga-24HYBw&usg=AFQjCNGTOkutgjHb7xs1XsOiU49A5NQajg
https://dor.isc.ac/dor/20.1001.1.25885073.1400.10.2.7.9
https://gebsj.ir/article-1-379-en.html

[ Downloaded from gebg.ir on 2025-11-04 ]

[ DOR: 20.1001.1.25885073.1400.10.2.7.9 ]

OLes 5 (g hnr gl

Ol S el Al 5 Sl d 36 o

Tolerance to Heat Stress. Journal of Plant Sciences 9(2):58-
66.

Ross AF. 1966. Systemic effects of local lesion formation. In:
Beemster ABR, Dijkstra, eds. Virus-es of plants,
Amsterdam, North-Holland, 127-150.

Shahbaz, B., Norouzi, M., Tabatabai, H. 2015. Mechanism of
action and application of virocids in health careassociated
viral infections, Tehran University Medical Journal, 73 (12):
837-855.

Shahwan ES. 2010. Inducing systemic resistance against some
tomato virus diseases. Ph.D. dissertation. Agricultural
Botany Department (Plant Pathology) Faculty of
Agriculture, Moshtohor Banha University.

Shoresh M, Yedidia I, Chet I. 2005. Involvement of jasmonic
acid/ethylene signaling pathway in the systemic resistance
induced in cucumber by Trichoderma asperellum T203.
Phytopathology 95(1): 76-84.

Song XS, Wanga YJ, Maoa WH, Shi K, Zhoua YH, Nogues S,
Yu JQ. 2009. Effects of cucumber mosaic virus infection
on electron transport and antioxidant system in chloroplasts
and mitochondria of cucumber and tomato leaves.
Physiologia Plantarum 135: 246-257.

Sudhakar N, Nagendra-Prasad D, Mohan N, Murugesan K.
2006. Induction of systemic resistance in Lycopersicon
esculentum cv. PKM1 (tomato) against Cucumber mosaic
virus by using ozone. Journal of Virological Methods
139(1): 71-77.

Suzuki H, Xia Y, Cameron R, Shadle G, Blount J, Lamb C
and Dixon RA. 2004. Signals for local and systemic
responses of plants to pathogen attack. J. Exp. Bot, 55: 169-
179.

Tahmasebi A, Zangeneh M, Tahmasebi A, Dizaji A, Koohi
Habibi M. 2011. Role of salicylic acid in resistance to plant
viruses. Genetics in the 3’ millennium, 8(4), 2203-2212.

Thuan NTN, Bigirimana J, Roumen E, Van Der Straeten D,
Hofte M. 2006. Molecular and Pathotype Analysis of the
Rice Blast Fungus in North Vietnam. European Journal of
Plant Pathology 114(4): 381-396.

Uquillas C, Letelier I, Blanco F, Jordana X and Holuigue L.
2004. NPR1-independent activation of immediate early
salicylic acid-responsive genes in Arabidopsis. Molecular
Plant-Microbe Interactions17: 34- 42.

Wang CE, Carson RA and Carr JP. 2002. Chemically induced
virus resistance in Arabidopsis thaliana is independent of
pathogenesis-related protein expression and the NPR1 gene.
Molecular Plant-Microbe Interaction, 15: 75-81.

Wang Y, Gaba V, Yang J, Palukaitis P, Galon A. 2001.
Characterization of synergy between Cucumber mosaic virus
and potyviruses in cucurbit hosts. Phytopathology 92: 51-58.

White RF. 1979. Acetylsalicylic acid (aspirin) induces resistance
to tobacco mosaic virus. Virology 99: 410-412.

Wojtaszek, P. 1997. Oxidative burst: an early plant response to
pathogen infection. Biochemical Journal 322: 681- 692.

Yadava P, Thirunavukkarasu N, Kaur P, Shiriga K, Singh 1.
2015. Salicylic acid alleviates methyl viologen induced
oxidative stress through transcriptional modulation of
antioxidant genes in Zea mays (L). Maydica 60: 1-9.

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

Yang T, Meng Y, Chen L, Lin H, Xi D. 2016. The roles of
alpha-Momorcharin and jasmonic acid in modulating the
response of Momordica charantia to cucumber mosaic virus.
Frontiers in Micobiology 7: 1-12.

Yang YO, Klessig DF. 1996. Isolation and characterization of a
tobacco mosaic virus-inducible myb oncogene homolog
from tobacco. Proceedings of the National Academy of
Sciences USA, 93: 14972-14977.

Yu T, Wu P, Qi J, Zheng X, Jiang F, Zhen X. 2006. Improved
control of postharvest blue mold rot in pear fruit by a
combination of Cryptococcus laurentii and gibberellic acid.
Biological Control 39: 128-134.

Zitter TA, Murphy JF. 2009. The ecology of Cucucmber
mosaic virus and sustainable agriculture. Virus Research 71:
9-21.

VFoo liuno g 3usly [V o loud [ 0590 [ S § (s 9 Sl § (owidieon -



http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCAQFjAA&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fbiological-control%2F&ei=N5pIVOzqNoeM7AbNs4HIBw&usg=AFQjCNHQPop0rN3DmkHJ_hgYCv6rnKnXjw
https://dor.isc.ac/dor/20.1001.1.25885073.1400.10.2.7.9
https://gebsj.ir/article-1-379-en.html
http://www.tcpdf.org

