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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.

Keywords: Cucumber mosaic virus, Salicylic acid, Jasmonic acid, Gene expression

Loy bauls sbadlpe oy 5 O b 55 (s 51 S Cucumber mosaic virus, CMV L K3l 50 s 8

slacile &5 le Bl 02l & 50 glacile glaesy, a8 5 (Gl 53 ALS Sla s s SAe 9 Al

52 o gotia b e s polie SLBL s Ol e & wals 3L e Ol 55 s OLLS 5 Sl (Sl o

°"\;§‘ Q‘J‘:“} AJ‘Z“'N}M Wﬁwlﬁ Ju:d‘ LAQ‘ Lsu“ffm VYoo )l&w\)sﬁjo.:f @M})L:Mg oPIRS Ui‘ L;L’f:‘

Syhge e P sy 4 bdile Sl s (aand) (Nematollahi, 1S o551 1, latss 5 )5 alS &S
Gl w U U s Sliens Gob Sl s Oeaees s oels sae Lt Sl esns  2012)
edle b e JUl Wl sladi g & ley slawi s 51 SSG b 5l 5 A5l e Bromoviridae esl gl 5 Cucumovirus

vittatum) )L&- ob ob &.w).w aS ol o:l: QL:.; u.»\ > 5_}*—“@ o L;AL; éug‘Jﬁ.} U'.’.J"r@" )\ US:’. LSJL";"}\

dones, ) kS Jazs | olew opl Llge 5o (Acalymma O 0T s 5 sl Yo 5 4 sl CMV (slas Sy
ol 45 S e slml e Sl ik CMV S L, (2008 Palukaitis et al., )il p isv 4w glad, SO Coie o
Sl (e (o Ll d iz 5 s s 215 5 Ol £ (2003
Sasd O 555 S odd ST AL Sl el Juls
el o 5 8 ISEL 5 S s aUS Al sl
Ol Sy el a0l 5 (ol 52 CMV s
m iy ol WSl b e DAd S 3 api e S

CiS Ol 5o yosaras 5 s blE Aol s o gladle o
Casby s gl lld ol 2l Sl Sl glalslS
SUT 51 ol 2S5 5 Ay sl Sl Ay Lo 53 3 9 0
3508 3 o B3 eed 4 Sl il LS gl S ile
(2R 0L ST 5 A e Sty SIS @ Lul e 5500
S 53 &S sl e S5y AS 5 (oS Sl Lol
S (Balodi et al., 2017) a5 o la.s oo Sh AL 5,5Ls

Sl s Ll et 5 OIS s Sl se slml sl
Goloms 5 S Sl30 (S par 58 L S5 S il

(Kaniewski et al., 1999) s53 o 21,5 5 o) sba S 3l _
Jsme ol @l}» 03 g s A s S sl oley

L nem e



O 5 (6 parr Skl

G SO O S O P L VO WO 0

S| Caslie 00E Jb gl Sihedle del (1990
whcslen b ke oSy, 5l Gl sems W SAR

.(Durrant et al., 2004) .| (Pathogenesis related Proteins)

G G lald 03 oS sl s 8 LSS s
3 S gl el 3 gad 0Ll S salr Al 4 Ol 5 0 L1
Ly s G S 4 OLS Coeslis b sl 53l O zal e
Aol 5 Schdlodonl maxs (El- Khalal, 2007) das ) 531
Sl sl g, ool 5 SG alS gls 3L s S panl
» < (Anderson et al., 2006) <ol OWLLS ;5 coule=G 4
Wy ol s Lpde 1 sl Jole das
53 b JIKsly opl 4 STl (ROS) 05unST 3131 sa IS,
Lol S o Jos Conslin Wl 3 w6 S Olye 4l
Gl 4 S5 glac st ol slacble s Lol ol
ool S ey (Yadava et al., 2015) auS e s)l5 alS
g 5 okdsd D Sl Al 5 Sl
3 s GRS 48 3l OLES L g (glaazealS 55 Jleb 058
ol 68 Sl st D 0 Il o pr Sl s 518
3 ophe el Suslid dnd obw Glo sl S s
e e e Skl ol 1 edd Jld s slelsT
-3l o il cdles (I35 0581 ST SIS, sl
{(Kalachova et al., 2012) .5 5 Ol4.S]

S PR a0 0l b Sl el o5 Wilasls 0L Oliimes
Aol (GOy et al.,, 1992) 5,05 bl cowl H202 o Skl
CS 5 s Sl s 5SS e G b 5l Sl
Singh et al., ) 5535 o Cunslio Wl Cxso 50 O Siatomnn
.(2004

Gk 3l L alben b b e oSy 5 Ol Skl A
-4 S o WISAR S HR Jsb ;3 NPRL & ainsly s
53 NPRL il il Cely Sl dosd oS &y ]
Cel TGA usis, la, 5L 4 NPRL Jlail 5 ol aten
s o O b pliolen b ks e a0 Ol Al
nahG «sl ig= OLLS .(Durrant and Dong, 2004) s

3 s sl Ll e gla fgy Sl s s RS Gl
el s s by i il (ol Sos sla b,
(S e Olpen w3l DLLS 03y w3 Kasy;
3 pslde L1l eslanal (Cross protection) _bly bl
Durrant et al., ) s55 0 eslizal 3L Ol o slecd J 8
a0l xdls s 4 ol Silige s s boojsbe (2004
Sledbl il (White, 1979) w3l gl b3l Cilises
gl it 5 A Gla s s S0 S5 25 0
Gl olew IS Glp Gl lael, Ol oS b
lie glaoly 51 el o33l 3525 4 OLLS L5 s
0 ObLS ab Cuslis 4 U155 o ALS Gla s s L OLLS
S gla is, o sed oyl ablis cbli= 5 alS sla ws s
o3lital ALS Gla s s b oojsle S S5 wlige 3
OlalS 3 L ws s 40 Conslio lalss sl oslinal Jold 553 0
Suzuki et ) .5 sa3 o Ll (Plantibodies) s sl by 51 eslasal 5
oslial s s aslen s J S a6l 51 .Gl 2004
Solew Jalse blis 53 1y ol wly o oS ol LS 5 )
Systemic ) LS| Sastewr Caslie 5L pslie s
o o SYsb cwglae Eel ((Acquired Resistance, SAR
Aoy s Abe b Solas 5l romy i 456 o S
3143 (1, .(Durrant et al., 2004) 552 La@u s b st
2 S sanle Aol 5 ST sl (sla s s Sl
Ayl s SUS 5 opl S Lol el sad _slulis SAR al
3ol Sl asial esps bws edd W SAR
Comlam( 5 oy L3 LOT lpl 5 (23 IS (sla e
sy Ayls i SAR 3 HR(Hypersensitive Response)
SS Ll asls HR sk s (6ob ) el Sedles dsl e 500
L el SO g a4 L HR Jsb s el s Shes
A 055 Sl esns o pslie oS by odd sl
£ 5L St oLST Caslie daw s (White, 1979) Ll
Lok Siale Jise 5 ST T gk 5l I S oS~
5oL 53 L(Ross, 1966) 5505 oS s e Jiow 4 S jles
O Il 03 3 HEKINST s Sl Al Ole 055

Metraux et al., ) b o il Sataw olsS| Cowglio

VFeo limnn) 9 3usly /T oylouli /o0 0590 [ S § (Fos] § Sl § (quwkigeo -




el Syl ol 5 Sl el 36

O\JMJLSP LS‘L"\

b ol 110 el 05 ol 0l s Bl o elis (sl
2 Segelr del 5 Sl sl SLS 55l eslinad G
3 CMV) 0L3sS Silise sy Solew 3 S0 o3le
bt oS o5 la ol 51 pam 555 2 O B e

s el

la Sy g 3l g0

b ol oMKl 1 s s faad S ke Ay
oLl (e bulllle S5 sl ks S o5
Sk 0Ll silues T shnea s Sdlys (Ol S
o3lizul 15 ley &b Olgeas CMV & o3l [l olS o lae
Slige w2dhe Glls 5 Ol bS5 Il & s 5 b S
objﬂ JAL-'§ O)L,a& o L U\;- oJ}ﬂ oL_§ )\ Q;tg..l.b 9
pH=V LJYJA v/v0 mﬂb\i Sl j.eb )\ oalaul L; UPIRI N
M oS ol oS Ol S 5 55 ol Jsles A ag
—4.."\.0 QL&L\“§ v‘vv:f b.l.;jl.& ‘C,-w\ ol ‘.;&lib; C}Ju‘)fjls )bﬁ: L’
IS S Ll s s ST laalis [ peb b el )
Sl s CMV g s 38 S 055 Ol Sl L0
j\@j})@)%lewKJw.ﬁmLﬁMl
CMV “ oéjﬂ 6\.&;§JJ cd)la.y ViB’L& sdalis L ¢L;)4J“LA
(alqdl S aeedor s slla i gles 5 6)ﬂ@>.-

A (S sda sl e
GooskaS Al BlS s bl ol relallS Sl
S tass ol 03 A el pelys Al Sl ST e
L}.;J:.w‘ Q‘JKJA).) ).Bu. 93 ‘JC«'J\ A oaleul J.Sb Vj) )L;}‘ ).Bu.
ClS O s w4 bl s S ey sl
S esd Bl s Golel il lie O L ol s
A 5 Gsles slade 4 (20;20;20 NPK) T s > LB 58
Gslweslel (gl .(Hussein et al., 2016) ai sslizwl [l
slobs dlesl 5 sl gy Loy Gl ol s
Los A jgame 5 bl jasele glad lblS 5s Calises

ssame BU Ol i s 5l oS s e sl s

il (SASsm esps 4 Sl sl W5 Ol
v*uw;));f,f)wjﬂjmujmmu&gbww
npri asl e s Sl sl oy Klg s

(Wang et al., 2002) 3 32 Wl s skl 51

R S s 2S5 S sl el 5 Skl
SL03 Gk 3l Jes onl & Ao B w5 A8 e (68 S
Hettenhausen etal. ) > ;4 s )50 MAPK ol o gl

(2014

e ROS W55 51 (6,85l 5 b S ke b i (sl OLaLS
sl wpl b Ol gy 53 oS dmes OlASI ST i w
S U semssdnSl 5w 5 (CAT) VLK (POX) las!
Gholamnezhad, 2019; ) Laca s, p (i Cuanl
oS e ge H2O2 158l (Gholi-Tolouie et ak., 2017
wle glae 5l s bl Sl 5 ol olS syl
clackle 53 H0z JSGsl, | pam 35 e 5laenS) s 5 VB
OAS Jld Camse 5 o0se Jos IS S Olpe ol
35 oo b OF Ol (bl 5 0laeeST (5T sl 03 51 o 555
3ns 2D S s S (Song et al., 2009)

PR Cxse sl 3 ae VBE 5l Sl s
Slie gl ol Calaze 5 VB ﬁ;j solas] sl el
osleesl (Inabaetal., 2011) 55 5 » Jsh S o > 5sH202
Al Lile alS sla0ses e sl ALS laoslas
D 53 OleSI BT o 5T Ol SRl o go Sl
Sl 3 blyese nl 18 Sl sl cpl 5 el 3 CMV @ 031
Ol Jaulssl (Lewsey et al., 2009) coul s s 4 S slin
sl Sl e s S S SISty T el 5 03
AN PYMV) il 5,5 Silsge msns Sl o Jals

.(Goncalves et al., 2013) ol o
Sl ol 3l Sl Sl s Soben 5 bl
Jo 0 b s b 5l ik e olS b s e
Aol il alS Gl S 1 eslinal sy 5 i
S s Solem 550 00 Sisenlrdnl 5 Sl

d) dl-y IS WJCMV B2 J.ALC« L» d\ PHEALY

- Voo ooliamo) 9 ualy Y 0ylauds /o0 090 | s § (oot § S (ouotigeo



O 5 (6 parr Skl

G SO O S O P L VO WO 0

didd i ol GLOlS & S 55 ae e s alis O
Jlsl 5 lslis w6l cosle e (3luweslel (5l
05 Ly bl paskie glad WwblS s il glajles
L3S e JBU Ol i 505 5l S s S sl
Joiel Ao gy s o IS s s L OIS (0
ol S il SIS 5153 (IS gl Sl e S
Sy Sl ded Jols Jlex paeme 3 8 O
sl 3 09 +(OWJT S o) S galr Aol (g g +(OlJT
) Sl s s orans H SS sl el + Sl
A Ls Bkl s - b B s LSS e 5s (Aald Ol
o bla JWsl 3l e s el CBdS Gl e s 4B S
Aol Jglos s Jlasl bajles 5 Ldwy S 5 Ll a5
Lohs gl il s a Sl del 5 Sl
S e Sele YE sue Bs Ol Jpe e V/0 bl
S olS s oS Ll Slise s b WL (S0 o
S S ol Ldd Sl SO Sk 4o edd 2SO
sl Bl e K alS 8L 5l e S N Gl e
sdole o9 a4 g Osla = v.M:f ol g s eslanl
35 5 el sy Simbe sy ol oslas 5 dd

.(Sudhakar et al., 2006)

(S 2 Sl i 5l S GRNA £l sl 6l RNA £ sl
CaaS A el Ol oS 5 RNX-plus gl Al s )
b bl s S BT des 4 wedd oSl RNA
oSaws 51 RNA (glaksai clale 5 ol i3 ol g
eslexul (Thermoscientific, 2000c) ls b xe 4 5 Sl
RNase-) DNasel . 51 3l oslizal L RNA (Lot yod o A
RT-PCR a1y ¢8I Olge 4 5 Lles (free, Fermentase
Gladgod Chls (5l SLSS Sl ey 1228 15 ealinad 5 e
CDNA i &S 3l eslizel L & 5ad 8 45 b s .« CDNA RNA

A sl oS Jeall s 5 (Thermo scientific)

ekl b Sl tal ald jles slexr ppazme 53 5 S
Chle b gl Aol ¢ g s H(OWIT S 10) Jgo s V/0
Chle b Sl del ¢ yos s +H(OWIT S ,0) Jso Jus V/0
+dge e VO Chle L Sosanls aal + Jse L V/0
B s LSS a3 (als Olse w) O 5 s (s
10 2SSl ey el a5 S s sl SIS - b
oSt Gl i, (S psler Al e 4 LS &S 5,
Lol 5 Sl sl e 03 plsil LS (o5,
ol YE 30 Ldd o Jge Je 1/0 Clale 4 SO gl
o Glae) Sl Slise es s b OLLS (ELd e 51 e
R ooons ol E Gial SO b a4 (SGes S s
oS ) Gl 4 8 LS e Al IS 055 oS S
Sl s eslamad Giale L5 ) e Sl il
Jol oslae 5 i edole o @ g Osle 51 s S
.(Sudhakar et al., 2006) =i 3 I 3 eslazal 5550 Jiabe gl

wld les QLS 3 olew @l WDl s sk
& S eIl el o boles Jlasl 51 e 55 5 S
vﬁ‘)’& Gl S 4 5l Ghos S 4 (olew Sl LS
oslizwl Sudhakar et al., 2006 |G, b )8l (6 .45 Ol
)‘JQLL;JJV&WJLSJLWUM&\MU“J‘)J@U)'u’
Gl slaslal 5 (len Cadle pie Sy i sie &S g5k
ol b e das 0 0L 1 (gole ol 158l LS 5 4

A desle (DS) (golas bl 5 J e )

< gl ;l.x.«.?)/(fﬂ A Gl ASX fﬁ G gad Sl g o )
DS =(Lilosl b ot sdaled (gilen &5 STasx S, sla

S0 Oly s oy skt 4 1 2By 05 by (w) 2
SLlS VL S 5l (6l paiped OlAST ST (slag 5T
330035k 5 o35l (i Gao e Ol )3 sl les
J=s 53 el Ol e sad 23 S el 55 ale 5l

A b e ol 5 dee e sk 4wl 055

VFeo limnn) 9 3usly /T oylouli /o0 0590 [ S § (Fos] § Sl § (quwkigeo -







O 5 (6 panr (sl

G SO O S O T U VO WO 0 O

L L o315 .l aclows (Livak and Schmittgen, 2001) A4-yeT
Ll oSCbe aglie 5 45 SAS Ver9 il o5 i eslizu
A pll ST O3l 5l esliazal

Sy 03 Gk ol 3 edd esliad bl = b i sbl LT
Sleslial b el 50T el sl S = b s 05051 o
oslinal b La S0l anglio 5 A plondl uilsls s 2
o5 3 @b BT 6l 3 8 plel STl Ry e g, )
A3 eslial 4/Y d5ens SAS (bl 155l

L lds oo Olo Oliee tandlas 3590 605 Oly (5503100
Slasiis (23 S plnil Real time PCR oS 255 5l eslizu
STy el OLES Y Jsd s bzl 3 e gla SHlE]
03 Do 4y adsl (il Ly A e Lold Sl ey (sl e s
OLL Sl g o a5 o By G s 255 40 3 423>
40 JI e gles 55 mSly osd g aewy PCR Sy
W a5 eseede &35 /0 O L s s
05 L baged sty 03,5 skl sl 4y 23S ol

oo 3 el b 03 Ol Fp s Jby Tefla el

Dol o3 el eslinal gla ST Jig =) Jsdr
Table 1- Sequence of primers used in the research

andas J5b ST Jis XTIy
The length of the fragment Primer sequences
YA F: GGACCTGATGTTCCCTTTCA Peroxidase(POX) jla.s!,

R: CAAGGTCCCTCAAAACCAGA

Vo F: AGCCGGTGGGAAGATTAGTT

Catalase(CAT) ;Vuls

R: GATGAGCACACTTTGGAGC

141 F: AGATGAACGCAGAAGGTGCT (SOD) 36 gog34eS| 5 5or
R: GCGTGTTCCCAAACGTCTAT Superoxide dismutase
VA0 F: GTTAATCTAACCAAAATGG (PAL) 5ULS sl (VT Jid
R:GCGATTGGGTGATGGAGAGTATG Phenylalanine ammonialyase
Y\ F: GGGATCTCAAAGGCAAAACA (Tefla) sl o

R: AAAAGGGCTTGCGGAGTAAT

The housekeeping gene

3 (A) olsp Gl slass, b 0laST ST o) ol
Ol Ol » (AXB) a0l Llize I 5 B) il slasles
e L3 Sl e ) OleeS1 5T slans 3T sla0
Seslinal b ecszie 05 Dlexr Sl @S (6 ) Al
ol s 0 Ol Ol .S o, 2 Real-time PCR oS s,
SaS L 5 o i TS i) 5 eolid U i
53 A el ONIgoS i 5le 5 Jaw g5 ol =1k (sl pasl
Translation (Tefla) ((House keeping) ,lsal= O3 bl
O3 olgr s an S L s ¢ Ulss « Elongation factor
SV Glawastyy S he,  lads Juld addlas 3,40
S ol gl L UL el VT b 5 50 sy 530S e
Ol ol Ol s Gles BLE 55 05 ler onl Ol (e 1

uq,@u

e slsles (655 @ el S 1goken @M DS
23 bsled cpl e a8 5l LA (olew Sl Ol (55 2
e (Y Jodr) 3ol sy lapme M Aoy S e
33 DS (6 lew Sl Shim oS sls 0LE CMV 51 5t (o las
03 A edalie Loy WAL Ol 0 CMV L sl les olS
ans ol 4 SO sl el b Sl sl 87 (goles
Lo ol Sty falS e Sud s Jlesl CMV
Al G okl ol old Sk
VYT Ol s b ol pen (S somlr s Sl

O IS8 Ay Ao s

VFoo Gliwnoy 9 3y [V olouls /020 0590 [ Snns § (oos| g Sl S (wiigen -



O 5 (6 parr Skl

G SO O S O P L VO WO 0

(A Gl Osoon 5 Solen Lol s LS les
OLLS LS de Sl cnl 53 05 Oly Oljee S53 Ol 4 3L 0
(Sla o 5aS5ka) Laosls oD L aglio oles @ Wl L
0315 QLIS Y Jsr 53 W0 Ol Oles ilisls &5 a0 b g e

by 5 Sle 05 pa Sl Wbl R Sl e el 0

il Glajles Cod amen 5 e Ol 5o el
03 W05 Ol Ol is Ol pend (gl sy QLS Ol ol o5
G2 SR ol os A el ST B, Sl Sl B b
doys Vv gl Qs J S 5 dses easl &S ol ol

eslitd 05 Ol ooh st osbaie 4 Y AT g 5l 5 o

o 23 S 5 aslie sy STls iy Sl eslinal L 03 e (Livak and Schmittgen, 2001) .

RGSUOH PSS Wiy 15 400 & ol dslie 3l ~ e . .
L Ol s g ) ety L Solis A lie Sl Juol £l DS Ll Ller blie S pon 05 Sl Ol Ol

Sl b odd s Ol ples & bl ke O L ol

SIS Ll s 5l olS a5 2 CMV g 51 (20 solen s s iliies slasles 2300 0031 Lilsls s =Y s
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
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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.

Sl ol Sl e 5iss Loy 58 AS (S s SYsb il
sy & Seledle deed Canslis 53 WRKY 5 MYB TGA
Lok by, Ol Shaddle sl 5l 28 s
S8 el 53 NPRL & aily e G Gk 511 ol
S e LS 0 W] Seatonr LS| oo 3lin 5 sl

Ll sz ade LS £l 53 age Al Shdle
el bg ol W St ST Caglie 1S s
S s b 4o SV Caglie el Sl
Aol (o s s 3h50 03 355 o s s aher L Sl
sl & 53 elul d e a5 WS e STl

33 ES 5 Jske 4 Jshe S (il Jols s s




O 5 (6 parr Skl

G SO O S O P L VO WO 0

2 et emye O sl pmen 5 ol Gl DleSGS
g (0S| 5T sl o5l o5 @) a5l sl e
Sal Sl S 4 LS PR e sy e 5 (sl 4
Sudhakar et al., ) ol S loaal sl 05,5 g s E

.(2006

05 Ol 3 S sl dol 5 Sl ol 36 i 5
O Cwslie gl 5 Coluls] J:J sla rﬁ}j S oS ey sla
S 3 CMV s b G5 abe 51 26 pslanst i
OLS J3 S sls Ol gls 3 S s (D6 (3)) (SO 5
b3Sty 5 3B sle sl eaiSe, (slad Ol dald
70053058 03 (Faecdls Jo5 L, L5l ey o235k 5,
Oral 3 (Sl a3l 505 53 30 s A g o 5T S
CAT 05 cCMVL ol J5 ale 0lalS 53 as sdalie Ol
oly Al 53l Y’“‘”A 3, B POX 05 &U ols Olas Oy el
Aoy A B 1y ol e 5 Golewr o (a0 go 50 38 LS
23 5 (K5 a8 o SheeSl T AE ls hals
s VB B ) i HiO2 sl sslesl
Sl Ogeysn 3l 0Ly o CMV o Conslie Ul sl 45 A,
ns S5 B Sl Al 5 STl

.(Gholi-Tolouie et al., 2007) s S o3l

&;ﬁjw\wbw\gé«gﬁé&LJ\)baﬂ
Ll el b aS o cbli= 2olSt o 51 Jle s
S Sl 005 Jlnb 4 e & 3530 she 043
5 St LS Cuaslie O i Colg 5o 5 Slas)
Olyee a5 aS 5l ausl 3= S -0 550 IS wile g5 31 pam 35
o Ok Sehedle dnl L g L2LS) il e VY
R | B B B I
sl sl Cwslis JLis 4 056 s (Uquillas et al., 2004)
Col Shedle dad O35 SSlise sy 4 N OF bu s

(Yangetal., 2016) > 55 . MYB1 3 Ol

F"UJ k.)'-i‘ 45 J).JIL;O GML.:;J )YUlS v__:‘J.J dj QL:J Q‘J:.A J)jﬂ DL
[Jw‘cuw\)?aS))fS;)W)\M;JWL

3 Sl olS 53 05l Ol 3L Sl 8, VU 4

b sy e colantl Cuglie sl 5 o0 Shedle dd
Slech RNA ol Ol frizman Sl dnl ol 2 5Y
S S AS o Wl 0855 5 el RNA & axasl
el bocolg s S e Ll RNA el 55 g
Upe OF (23di& (lo s 5 SChodle Al (655050
s Ll 1 Ve 3 Shee 5 LIS 4 Sl
.(Tahmasebi et al., 2011; Hadian and Rahnama, 2011)
(S s sl ol bl a8 il 0313 OLES (6,505 Sl
esnshe Jl g e S anl (Sl
5 diea b PH 2alS b gy miy il azdls
Gl 2 AL alg e Lt ol PH lyls oS Lol
Sy 03 e S asSS s sl LS
Cole oo Ll pl oo ey Dlpds Sl e s (5D
AL e ol Lps s lisisis 5 6,8 5l sl
- s 5l S sk el e ssals S VPA iy
L) ol Sldshome o o oy s iln 55 0 s s 2
lrodiS s Olyea oS (Vo pH L) U5 5 (LulpH
(Shahbaz et al. 2015) il o wlo (L Hls 5 5 Kslug

Solant DA Olee S35 ke slasless (5,5, & 005l
53 Golem s Slas &S sls 0L CMV e s 51 36
Aoss WAS Oy & Ll CMV s s b ol leg oS
Aol 5 Skl a0 e Sl eslizal 5 s edalis
L olew oo Sdl CMV s 5 ol jen 4 S genlr
Glsles 53 Golew SAE WS(5osb w4 sl (¢ SKatny talS
s b el (SG panlr Ak Sladle i) S50 50
Olpe @) O3 8 (shasly 53 dewy 355 Dl (5 Gy &
s A Santeg Zuslie S 3 (5 heasl ST S
sl Ol s Wb S 5 aadlas 5,5 K5 xS 5 CMV
Aoys A gl 55 g ns L Sl s (Gley Ddd &S
oS 4 e Jses S S Bl s O3l 58 Ll ey
B ot gl s S us we s YY Ol 4 Ol el
S oSl Al W5 5o O3l S8 4 Olg s
st 5 eSS s (ks IS ) B e sl

VFeo limnn) 9 3usly /T oylouli /o0 0590 [ S § (Fos] § Sl § (quwkigeo -




el Syl ol 5 Sl el 36

O\JMJLSP LS‘L"\

Wil OIS o 3T lpotimm o Jd 0T w5 4 5
.(Kuzniak and Sklodowska, 2004 )

ol NPRL 5l s & G Gib 5l Slmrdlund
Sl sobastl NPRL I JUisl s A5 o a3 JUiSem
el a2 148V Ul o oS el o3V s g s 4 sl
Aol Vil s s bawg oS Sol i s o
4 Jsle oS ledilen A an Wlg e Sl
a0d Ol Ll bas | il Yok oS - 5 Jole
S s el S (Ul sl 5SB) oS 5 oalS
Aol Grtmmen das I3 e 5 5e AiS e Sules ) e
5 ol Llkea glasdS il o ool K Sl
Ll Sl dond Jls b S W s 5 &S~
o g St g o L i SOl s ol
Gletiles s Yl sbl sl 5 oes S cales UL
055 53 ol e -S)l sn0 5 05 5 SSse oo
(Murphy etal., 1999) »,&

Ll 4 ol Siilise s a0 3l Shedle ol Slas
Ole 3 &S cl 83 LB adl S e (oS gl KT
Ol Gl 51 Salane Ol s il S s g
ans Sl dle gl sl antls sy Sl
Cosd bl el 5008 L5 0555 53 o) e Y

.(Pennazio et al., 1985) > .5 i ;1 3 3

chle & anes Gt sl sl sl CAT 5 POX
{Barcelo, 1997) s . b5, Ofssdedls]y,
A b s 4 Solew 3555 51 Ll e O3 5sdeadenS]
S sphie edls o oS Glade 45 XS (5 ,S s
Sy Oloj 4y OAd Jld gl oS 1) o5 ol sla sl
gla S - ) b (Kang et al,, 2014) .S’ o oo )ls 5L
-oble s sl Al 3 by 35 (AOS) Jl O5uS|
s sl Sl el compe A S VL gl
5 s s (Jake s B el gl
Olyme ol by (Bowler et al., 1992) W42 o Lds IS o 53
53 A0S ke xlsaS (sl ST STl 5L s 5

Al Yl 8 552 ST S el Gl ape slasles Jlos!
VB Ol Bl G505 il olS s Jled slal5enST 0152
Oier i) 05 ot 35 Sl W1 Olgn L6 5 555 U o
OF Jie Lo sdiasolas (cusls adllas 5550 a0 3 1) 0L
Oly Ol o i ol Soley ale  (2los (glannslSs
AL lae 5 Sl 200 o5 3 Sl @ bg e 05
5> 05 ol Ol Olge Rl VIE/A o Olse & 05 535 5
S A3l e as oees 53 ke O Ledd S5l olS
@ e 350 03 eskas 2,8 Sl 4 by aa 05 Oly Ol
et 53 @l oLS 55 03 ool Ols Oles ol s £/10 d Ol

WA SYS
o3 WA Jle s 0K 5 sls e s @ &S glandllae o
S SS Sl S5l 28 5 ol sla Gl gl s e
Rhodotorula ez s 4 P. expansum .. &
oo ol a8 sl Ol mle ob S elxs! mucilaginosa (A1)
RCOU PR [T (KWK {JRPIVY ﬁ;j el sl sl
530 03 SOLE aw gl Ol 45 A3 e b5me 53 3 LS 5
Lidoy 352 Jlie o 2l 0 Solen b G5l 5l de i
53 o Wl Conslie Ol LS 5 ) ol 5l L ol am

{(Golamnezhad et al., 2009) s1> OLL 2ol 53l o s 5 520

HoOou~ 5l i A5 ol 53 oS olis Slaptmn 5 S

o ge oS el (GleS) 550 3D AOX 5l dlas )3l
CMV & Soill a5 o 58lnS] 25 5 HoOz A5 2als
Malerba et al., ) 355 o w3l cul Cdlad il o e
53 $3le kS s sl 4 AOX (i 003 Jlss (2003
2 D3l 53 50 h s ATP A5 fals Cor e ol S
iSary b ROS W)g il dalr oS sal 5 Al
ol ol Sl 355 ST 5n Sl - olS 5L
De Garaet ) 555 oo S lan (281, 55 Pt o g 5 2o
abi y Laes S sk lam (355 L2STs b (al., 2003
S ot e &S S o U ) Gloks 05 Soley 358
S 65 A Sk 458 0 PCD) sk ods 550l

ROS J\.;j)j BL LS)[?L@‘ J"’J..‘Jj‘ )‘ L;.::Lr ‘J_}L"‘ ol LSJ'.’.)ML’J"

- Voo ooliamo) 9 ualy Y 0ylauds /o0 090 | s § (oot § S (ouotigeo



O 5 (6 parr Skl

G SO O S O P L VO WO 0

~ =SS 5 038 pge (J O grldnS] e Sl 85150
b 03s0deadeSl YU o5l aiSe 055508 15 oS il
O sl eS| L STy 5 XS a4yt 0381 5 Ol 4
ol s Loy 55T ol XS e s 1) O i oLS 5
Jsbo o3l ol slapin 5L,
Ll oo lajlaensl s ol WS Sleds ol 5o

53 3daze o Bl 3 5laS| slan 31 (Yuetal., 2006)

T \“ <(ﬁ}w r_:)_ﬂ

sl 3 ALS GlaslaeSt,y il sgs OLglr 5 ObLS
(eS| e e a8l (S5 58 Sanl b 5 s
5 AE i (G ST (S S sl g
Chandru et al., ) & ls oS & Siley lalse ale oS S
5 Jees LH0z 68 Ws S5 0ly 0lKan 5 LIS (g5 (2007
ol ol SLS S s Sl cla ksl sbls
S el 005 o 5 S Ul ey 5 e
Jo ol Lo e olen Jole 358 Co e 2alS &l
sl ble s (Species Oxigen Active) O 5.S1 b slads 5§
S Sty bl s ol (Sae 15 olen B 02 VL
s (P sLEE 2 e OplinSTy (sl s
o0 Olge (rlpls il L3508 OAd el 5 (08
3 A0S cble il &S gl sl w5 el 5L
Al o35 ol Bed e

el s Bl caslie S L slaSTy el il
B3eeS| Dl el gline slap il s a SlS],
AL slaslast, (Prusky, 2003) L5 o Jsko 5 Jles
S Ll HaO2 Ll sl 55 Jsane cled i 2 o
Jolse ade oS ol lacdlas 53 5T ol 304 55 o8,
o 4 w5l ol S A 82 e e 5 e
Lyl sy pde 5 OWLS 5o b 5Tonl by sl 3
ol syarsy K b sl ) s See 5 kb G
.(Bae et al., 2009)

Larrigaudiere et al., ) 4ol .« (55,2 b s CJJ@
Clizie daa Jols (ROS) Jlabjbss 0551 slaei S (2004
b ROS ol s 3ed O30S 51 o8 dien I 58050 OS]
58S sk sl gl ol s, S8 5t el
Wojtaszek, ) s,ls 1, Lows ;S35 Shlew —0bje Sy
Slee olS lad s 3 S gl ST il oS 55 5055 (1997
33,8 o B STy 53 ol 4 s Ol 4 e 35
ol oS 3 BnS] BT e SO s il ol
bl Soley s Sbey (Bakry et al, 2019) sk
oS 55 055 oSl Ol 145 S o sl oL | S50
‘riij orl B AS ey a0 O Ol Loaslsl 55 Js a5 00 YU
olS 3 1) 03 5odpdenS]y pehane 5 ai) VU olS 53 SVUIS Ol e
53 edel s U (Mohamadi et al., 2012) > 51 (il

el s an dyge b G 0

el 25 e 5> FnSI BT A oM Sl e 5
O oy 33 b Jid Ol dnST 5 b 51 Ol e olS L
33 d;b‘.s Ao sl Comge g Lpls &S 5 6l g u,\.ﬂ&:ﬁg 9
Sl &S ey el 4 Lsd e poley Julse 358 4l
L Solew 5 ol olS o S50 blize Jasly, 5o L"‘p—i)j o
Mohammadi and Kazemi, ) &S o sbl JSlhor &8

.(2002

o b 0T dglie 5 VB 3T s ey E alis
S Salen GYBIS 05 Oly Olgs andllas ol 53 K5 w3
s ol a0l Ol w @ Setr
i VB 05 Ol it dals LS Sl s
S o ohalls 50 05 Ak 5o ) 05 Oly Ol o i
sk s Signalling) Jsd5s Olesely bS5 o5 Sl
ol e YU olaldie (O3St shT GadICsl, sl
s slae 5T des 51 godaze Gla03 Ol 555 2 DS S

sl dalp L ol Ol Gl s il G
Soleg abem ade oS ol &5k 11 S b S50
Dl st Al 03 GUlS sl S slaasl, 5 Asl s
ole 1l 3 5s Wjlast, (Bradford, 1976) ol J L

VFeo limnn) 9 3usly /T oylouli /o0 0590 [ S § (Fos] § Sl § (quwkigeo -




el Syl ol 5 Sl el 36

O\JMJLSP LS‘L"\

-pll 3 (53l e & PALA 5 PAL2 PALT (sl (2009

03 Lpd e Oy Laes wf,) ) Shls 45 stas Jf sla
lal il ) 5 oS Oy slls PALB 05 45

oomn 3 oS Sl By Ad S5 s S S 5 S0ks
S6S AP LS e Ol E e b e 5 s Sl RS
LS ool S oo 1y ioll Lol s Jlo O3St sla
s 5 bl e SIS 5 sladeal 5 S w5 el
Sl el gl S Gladhe sk e e clalis
oz 51352 OS] BT s lad o ST o) o 55
Apel ) das o il 1 (SOD) 6 a3 g o 5
Lol a5 By S edalis i s (and Hirt, 2004
oS 55 2 ol Do e glacbls s Sl
=2l ST ST s 055 285 Vb el 0335 e elinad
wle SlnS| ST Glag 5T 03 5a5 Jlad 3,k 51 LS sl

(Caoetal, 2010) 553 o 5U sems3denS| s 5w 5 YUK

STy oS ol o 3T 5 aes 0T 3 56 o3 denST g
5 Sl 4 O Sl 0s51 Oseelpen
S ol 658 O sl o> S o US| 035801
5 0danST Olojan 45,8 G 0l 3 45 el WS 3 sls i1
(plply A8 e sl slite Jsweme 33 5 el odalS
53 L age 23 sla 01T 5T e 3U sae s tinST oy o
055 313U pemmadenS | g Slap 1 tis Wad gl oles
2Rl o mly e ki bl 5 s LS Sl
o d eS|y Sz 8305l a5l LS Sl
Ll Jots o) 4 op 5 on s o2 &S CUIZN g 5500555 5 2 s
&S Ni @;jup&dw}i;ag&m‘«snﬂnwe@;
Ll b o8 s CJel Culzn g5 Ll Jate L
5 5 oA s 5 LS5 53 3K b ol g4 OlalS

(Hull, 2013) ol o b o 5,55 0 3 50 IS0

&S ok a4 s CMV s o5 Golew 2550 0 i dumer
U D )3 L;LALS SleMb| dhl.:g J§)La.u LSLAU"")J:’} J'JS\

G s oy 403 G 1 OWLS e 5 O Sl o

erles belse ale ol Glagpaly SRI51 Gl oas IS

VB 5 sl Silise osns 2D 0pBis it iSen 5
(UG BCIN [P TP VR W ) LI g P
S womse HO2 e (511 0T C3laze 5 VB 5
ol esls OLaS wliass (Inaba et al., 2011) 545 o J ok
G s 4 (ISR) St oWl o lis slwl Lt 3 oS
315 Bl sl a4 S panler sl (a3 e b e
03 Ol o Slsl oo olS 5o Opessm 53 opl S s
51 szl (Shoresh et al., 2005) ol oo S 3laS,
Ll alS el sl alS laelas
5 OS5 lan 5T Oy SRl o e St
ol G Sk el pl 5 cd sl CMV w3 T S a8

b5 ol b OS5 o J e UL sl VT Jib i
b el Sealrs o 15 OF (VT s aal sl 51 133 el
Corge Sl Saodea Sloanis 0355l a3 L e
etal, 3) ssi o s 53 SHls do b ols 5 g

(2011

Jed e Bl SIS 5 sl SWL el YT s T
Og 4 Ogembials by VT b -L oS il o A5l 0
Thuan et al., ) &S o Lis el Sl 15 5 M;}AT
55 &S (LOLKY 5 LS aol) L olS 5 i (2006
5 b e GASShsp b s S ALl sy SLLS
- b b g o1 S5 e s sla il ) les 28 b
ﬁ‘ﬁ)b b ‘;jl.w ;)‘ﬁ.> gv.té u%jﬂbjw@g)ﬂ\ﬂf
Xuetal.,)b\;daafjr_(ch,ﬁwy)y;d)la}b

(2008

Sl s g Al oS o> o Jlad 3 ege i PAL
o Joe DBLS 3 Sats e ply Olgiet) Sl
-0 .(Campos-Vargas and Saltveit, 2002) .5 . 5L (kS
Rl s dalsT Je oS 5 S 55 (adaze sla
Boddu ) 1S s o, 15 A8 55 o L s L;uﬁ_;j &S Lol
4 PAL ;1 Arabidopsis thaliana +LS s .(et al., 2007
Huang et al., ) 553 0 3, PAL4 U PALL 05 ler dows

- Voo ooliamo) 9 ualy Y 0ylauds /o0 090 | s § (oot § S (ouotigeo



O 5 (6 parr Skl

G SO O S O P L VO WO 0

Caglin s IS gla e 2o Soo Lo Bt
Sl S el b ey 4 OlF e Satien L]
brsns oosas & Sl bl pln 52 OLLS cbl-
sl o cis S San oSt Coplie Bl cos
Lodibe b ps Al oS slaglen ol J g8
Ormed s o gl ol cps Sy s ol
Sl Foml gl ey 4 Ol o Sl sl slas S)IS
rae SLS 55l el sl 4 Al Gl Siley L ossba

&lw

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.

G e 3 S5 5l NPRL Ulg S e eslinul 54
Connl it Sl 51 s 5 iy 8 IS
ol sla s 3ol 53 ge I Sas 4k Olyie oNPRL
Lol 5 Sl el 5 Shae pes S 0 L] Satc
3 el Sledle (s G e o il S sl
2315 eiizee SH3 0lS 2l s sla SWI Lo iomes
Al des e SRl oS sl ST gladnl B s
SLdsss 5 LS Opeosn pbir booes Sl
e oS pls (g5, Ll 4 oS A e S s IS
oS sod 5 iy gladnlp ol o) L Siley belss

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

VFeo limnn) 9 3usly /T oylouli /o0 0590 [ S § (Fos] § Sl § (quwkigeo -



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

el Syl ol 5 Sl el 36

Qb&»ﬁ}d/i&- LS‘L"‘

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 BMGO02. 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 I. 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 ¢ 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-
3809.

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

e


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

O 5 (6 parr Skl

G SO O S O P L VO WO 0

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 1. 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.

Woijtaszek, 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.

VFeo limnn) 9 3usly /T oylouli /o0 0590 [ S § (Fos] § Sl § (quwkigeo -



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

