[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.30.2 ]

\\"/\?ﬂ.@/(s_—’) J‘5| eJL«&/rhbng JL»/N@UAJ‘_;}JJLS o‘y}‘gr‘,lﬁ

jc,é,;,» A.Ehba).: 6‘43%)\.} RRLY oa‘,ﬂ 6ud"'~9ﬁ-9 ‘;/.\'Sbi‘g &L..al...z

35 2,5 s mang plerd SN 5 Olo pas Sl (B o
Zucchini yellow mosaic virus (ZYMYV)

Y . . VoL Z. \ . \ Vo W .
wk.ﬁ‘ 4.“@.3‘9 é‘})%’};s;%‘)xw&};‘gwww&c¢pw Ls.\.é.n

s S

9 I (Kl Jod 5 0N (gho1s 4503 VYAY AYAY B V¥AC sladle 5o oy adhain jls sailnlS 51 (g 0s 5 6 gad b o
Dot immunobinding assay (DIBA) (gladall sview sl 915V dua,‘j 3 eslizul b .dys S s, il S5 odd Jab
Watermelon mosaic virus-2 (WMV-2) ¥ &Sl gaen K515 00 Zucchini yellow mosaic virus (LYMYV) 305 5,5 Kiljg0 sl w9
= 9 oWl Tomato spotted wilt virus (TSWV) Q.fu,s 8 sl ;5’}‘5‘, 5 Cucumber mosaic virus (CMV) ;L& Gl g0
B 695 = s RS Els ZYMV 5 el 03901 Bgb sa sy & SIS JLs 48 sls OLE Ly p opl LS SRS,
Mpyzus persicae y A.gossypiic A. craccivora Aphis fabae o5 4 855 5l by ol ad glawg s IS ASL o glailS
o YL 0L, b A craccivora 5 55 35 S s om IS Ao ys on VG Gl 548 5,5 Kaligs wops S 3,0
RT- 53, 55 ZYMV s 0391 sladgoi (S5l .03 K Jie A, gossypii 42 Jaw 35 gd WMV-2 .03 Jize (48 slaans b Aoy
L TAS-ELISA 0531 .dd duli 3 S o 5 1, b s 05 51 50 cdm YOA Jgb 4 (glankss 45 S5LT i G L PCR

LZ.:....—? e:HT BL .;\...J:Lzua éo\AZAA e}; )‘ 93 \g_ A&l FEaRS “ C.J}_.?- Q‘b aS als olis ua_‘:b\s JLUJS‘,.’}A duf}u u’.'.'ai )‘ ealau!
IS8 (PN ge 055 e sdaline S iU Oy Koo b e gl VAL oo 55 Job b pdy SBllasil gland ) slae Ko s ps I
o B 31 03lital b B O g B g3l 53 5 s D dls kS Y/ Al Jo ST by I35 55 555850 s b s opl o5
S 655 B33 S g ssam 3l EIE sl ol s S anl s s s SWld Olgs 4 s ps ake p edd ag
il e b ailaia s (gl4G1S

RT-PCR V¥ (3 o &S5dS ¢ g s b 1 ghdS slaojl g

23 SED iy ) Doy & Sl e SIS 5 s

Q‘ﬁﬁ‘)‘j@)ﬁ)bﬁ)‘ﬁ;°)\J:.:;MMU.:\ o ‘d‘ﬂ‘é))jl-wsv-@“)lf-ﬂébu )‘sz;_ il

uL:JS J&L J.:.@..N e@d‘) ‘6j)ju5 S ASES s ‘g;‘<“j'}1f°\’$§ le.llt..,«‘ I ;,.;SJJ “ A

uL:JS J&L J.:.@..N e@d‘) ‘C,JJ:;- 6))\5\.&5 B ASES s cC)ULA Cy\»é‘ 9 C,&b) S Y

AR\


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.30.2
https://jstnar.iut.ac.ir/article-1-671-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.30.2 ]

\YAP Sl / (&) Jgl ajw/rabjlg JLN/N@LM"‘_;}J"L:S oy‘gr‘,lﬁ

L5 YA ols il 1 a0 503 VYAY (bl slaalslS
Ll slgr bl Jo oll 1S5 obi L sbla 51 YAYels sls =
aar g b aldS o 5ls S sl ok s ol
Sl ge Jud 3l e ks oS 03T slawi sy 5l O Cnss
ok g ol S8 5 S5 Sc 0 il S
i gad S Olse e T olS a g plnil (515 i gad i3l
gi&-‘)a.:‘fz‘)é LAM)AJ k.)':‘ V\J“ij G)J GMMSV.E) Cf}
PR T T S INA 1] ool Olo3 & 5 Jare Kbl
3,8 slwazn=Ye les o ode JVsb 55 55 8 sla
,\isjf oslaiul 6‘«14.5.. P w@.i‘ E) |J.[>ﬂ 61.&@)»)T

Enzyme linked immunosorbent assay (ELISA)| Y/ 0 4o 51 (<
Cucumber  necrosis  virus  (CuNV).CMV SqMV
WMV2 s ZYMV. Papaya ring spot virus-W (PRSV-W)
51 s DAS-ELISA 05031 5l el (551 o Sladgals
4...»_..4).4)\ ol A L—“‘u—*’ﬁfiﬁ U’” 6|Mw Lo LSL"’(‘J*'“
oasis g s S esliul QLI DSMZ sLidss
b =S5 sl e o STSICMV L S0 s s
4 s (IACR-Rothamsted, Harpenden, Hearts, UK) 5 5>
A2 oslil (Indirect ELISA) (e ;.5 sl s
Triple antibody sandwich ELISA (TAS-ELISA) & yﬂ (o
S5 ol T aw SIZYMV s s sty un 6l
=Ll glasls olansl 7054 5 705-2 T05-1 (glalaea
OLJIDSMZ L dwie 3l xus Olizad S5 lal
(M) 5elsl 5 SUS asy b 1Y sladssasl s S eslind
OL<:_«.~J )‘ OJUJL\.A L’ A:J‘J.ﬂ?- &) J:.:;u" wLﬁ‘ B @L’L’ A rbu‘
T Jsb 55 5 (Biotek Instrument) EL800Jde Ol 15N
il Ol w5 L 513 ool a)se e sl ¥e0

J)_pfeﬂobl.ﬂ_w\L_s(er.wJJ_LS)ijwgJ_sO)Lﬂ_O

o=l 53 s S s 03, OlalS S kel (X 3 SD

S ol olamt] jla cliS @ S le YO ) sl
S e 4 48 Sl Lt (9l SV a1 Sl OLALS
Slasilon o 5H(F) 2550 G e DS 655 ol e )
S oz v i s s ol LIS il
A Lo el 53 SN g 4 Ol sl
g O 53 3,8 Sy oS Ay sl e 53 (So
Glom gla Sl Jy s el s Jo &l Ol
oS a5 (V) Al g (555 ngd“&sﬁu
(B O S olen o alaly 4 5 ke s 25 Sl
SLEl olan a8 Aoms pLdlar Coxdse 5 e Ll 0
b s slex 5 s BV Sl e oty (S A8l e
03,01 1 0L 5las S i b SO a8 LST L 5 ad
ol b s 5 51 ol 4 DL OIS s 5o led e
(V4) das o LIS 5 5 (g Sds STy 5 es s
sl oy Ol 3 3 Ol les
el el 4B 5 s Sl ol s s

CMV.WMV-2 61 A 9 29 ol Eusﬁ . |

J -

Cucumber green mottle mosaic virus (CGMMYV)
Cucurbit yellow . Squash mosaic virus (SQMV) ZYMV.

Watermelon chlorotic « stunting disorder virus (CYSDV)
31 Ourmia melon virus (OuMV) s stunt virus (WCSV)
L (YF518 0 & ) Uleded 3,158 Ol sl cilises bl
Sl e 5 gLl s s 518 4 S 05
20 0 s LalIS s 0L a8 sla s s

23 s Slaslbey SOl Conl a5 L
5oLt oS w31 o s s plelid (b, glaalslS
o D3 S LS s 350 oLy s g e s JWEEH 6 g
cadlaie 53 50 S 3,5 Sl ge s s Sl s 4 i
238 s O J58050 5 (55 5 Do st 5l 5
L sy 9ol
L rsny lold 5 6ol p 4503

)J)g}bhsééjjiéuwjﬂju;'ms‘ﬂﬁ‘j&b“@.@}-

Yay¥


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.30.2
https://jstnar.iut.ac.ir/article-1-671-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.30.2 ]

e 33 SIS Sl oS s I gl wy g SASTp 5 plubd

03531 (slads sai o luae a3 S eslil Chenopodiaceae
g PHEV L Ve o/ by Slicd 5L 55 (W) Vi) o
5 4l Some OLalS (GlaS s p skl )8 25 SSL
:\J_fd:}l_w a3 Yoo YO sles p3 S 3 QLS opl s 8
33 T LA g OLaLS ol 5 S a Tilg 5 s (b

8 B gy 2550 1M 0503l L35 ale Sl

s ilitee sbd S Law g oy s JU

S8 e Sl b s s s Sl Ao s oy 2 8l
Slaars 5l alae poi 1l & 35 ol & ks S eolinad e
s plald ew s L;)jtv. LaasllS 55 54 4
et ans ) ol sl sl IS el SLuls ladisal
wd Ol ol 53 K osls (a5 50 OLS (645 53 s
(4. fabae) Y3 oslws a2 3US (g9, » (Aphis gossypii) 5=
B r_lS S = (Myzus persicae) sJa juw axd NS g9,
S A g Sy g (Ao craccivora) axs y oo i 5 (il
plan S 8, S sl JLs sl ilasl 53 asas S
bl an . aos S esle ol Cucurbita pepo L.ev. Peto Seed
5 anle W ammalS Vo Dyail ;a5 gy a5 4t
B s 5 ol Slals T Lose & latale3l ol s S
Sl 5 a2 5 Ld el ST a b L) 556 0303
slaibesl (oo 8 alonil SPSS.12 acels s 3l aslizul b (50
238 sl (10) a5 JadlS s b Jlas

Oy 3 (SDS-PAGE) sl s ST L J5 55 5,585 2SI

(Western blotting) <
o3 (CP) ol s J5S50 055 et g
Al o ST 5 53 550,00 5l el ol L ZYMV
4 (\V) TLJ S CM‘ U‘i’ﬁ) L;Ll.:.o 2 (SDS-PAGE)
sV el Lol vl s VLS o by sases Zope
At Lo T il 5l p 8 S e A plonil A3 1Y
A Nyo SO TrissHCL 2 e ©/0) cps 4 L

Y40

3Ll Hlme Gl ol SD 5 i Sl X J s b
ot Hlen lad g il ol ol (.JL.,J sl Sal>
A3 S s Cilzses bl Ss T Ao

Dot immunobinding assay (DIBA) (glaad e sl O30 j (C
ol (VF) ot Lo g5 0l 1) iy ol 0531
95 ol fsﬁdl?o\o sla e 3 5 L;}:.Jgfj)c,.@_q-.,\,i
5 4238 esla ol Sigma &S, 5 oL BCIP 5 NBT el
O35 03 )1 sdias LA s onl 53 Ky S gl 4eb

Al e sy g ladisel

Lorsns 2K 5 (S5 il pdlls (gilulaxr
5 CMV WMV-20 ZYMV s s sy Laseiis 5| s
il M g (S5 s e sl g3l Go b 5I TSWV
Sl by 5 S OLalS 5l SKuSS 5 Lo s 0l
Sl s S il palt Cgr A S eslinad g
Chenopodium s 5 acds 3aLS 35| CMV s WMV-2 ZYMV
5 (C. amaranticolor Coste et Reyn s quinoa Wild.)
oAl s eslenal (Gomphrena globosa L.) slaasS S
055 oS 5l ol L, TSWV 55 s (65l
daa s b 5l b S ¢l (Datura stramonium L.)
Aokl G s sl 580 sbaasd (e g 5w ax S L
34S a1 sy s dpH=V L N e o/0) V.....QL... olawsd
=S » 35 ad> 0 ;5 (Cucurbita pepo L.var Khoi) _slews
Ssb AL A TSWV s s 3,50 55 ok S5 S5 wle
Sty el o eas 5 Ll N ae/e) Olsee 4 NaySO;

A S gy ale S d> e s (Nicotiana rustica L.)

Sl aul>
sy Sla s rs @D ealia 5 Gl als (i S
5 5455 YO Jold (gdnte (slallsue 5l sk oy 5 25

Ranunculaceae _a\ S o3l gl Y > 40

s Leguminosae Solanaceae Cucurbitaceae Amaranthaceae


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.30.2
https://jstnar.iut.ac.ir/article-1-671-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.30.2 ]

\YAP Sl / (&) Jgl ajw/rabjlg JLN/N@LM"‘_;}J"L:S oy‘gr‘,lﬁ

saie STy ls Yo b Sy e 23513 01 5
S g Bs Ko lo Ly gianes i L g
5 4 IS LU 55 Ao 53 (UA) Sl il 5l e
SB 00 aids Vo Sl (Gl Ky g e s

) Db oy s Sn by 035 K2t 5| g 5 0313

0535 5 s 3N sslizul b olS JSRNA o1 sl

Yoo 03852 mle il basJlelS S 5l e o sl S
e 3 S CNM e D) (6 Seslas BL 15 S
(pH=4 /) Jsl_51215 » 5SDS o/o\ M EDTA /\M
i ool s s S LSl 3 L o e A LS
WLl o, 55 IS (8 oo Cha dy e e 3 S 03 o
Jrls il OF o VY0 oy 5035 ot a4y oyl s s S
40330 e 4y I 633 a4 el a3 S il ST
5033 WWoeo p3adds aw Sde & G 5 (SIS L33 50
Oy B Sl ey S s 5l 3l S Sl 4 s Fgles o
N s Dl e VN0 5 JSUT Sl V/O os) sl 4
iy oLSOT s (615885 553 o3 b G5 s S wlsl Y
Sl o) mlbe s 3 Sk mle 13 bl L ad 310 e
LS it dws Ve J5UIL Lad J 0T s s S
Ssmple b Ll i badds Ve Sl 4 U501 (g5l glad
L6 (555 o Ladf plasil i s 8 Gl 555 mle 5 LS
e ke ST iy S YoTe a4y 5 S o
.(mxuujvﬂf%j;\,apdanjwau\

RNeasy Plant Mini Kit Qiagen j/ esliiw! b JS RNA [ gl

OJJ)l—\ﬂC»SJ—\;‘-;:LM_ﬁ"-f:JJJL;_ALCAJl;'ﬁ‘)J
3 J— RNA (Roche-Diagnostic GmbH, Germany)

s S s

(RT-PCR) w}g’w ‘5)|.>Jg At — )"J,«_Ja_' 6‘61:?.6)' u:;SI‘,

ZYMV g5 4 03401 olS JS RNA Tzl O ge30 plonil 51 5

s S # Vs s S KCL ,x) L o/5 PH=
S e Osbans Ghie O 2 (e Ve 5 J 56108 el
e Cp s S ol oslas s S (6,5 oolae = 65
5ot Sl 553 Y000 53 w33 0 Sode 4 sy See 3 S
Jladh g ads) @ o0 b 5l A S Ve s S
Olge am s s 5l sube 5 @l (508 olS o jlas il
SDS 3L 5l il Sea Touds S esbel G b i w0 Aals
Aoy 53 PH= $/A N e K Tris-HCL 4o 5 #/Y0) (4X)
S5 b1l aly Ao ys ¥10 (J s el sy S, SDS
o ladsed plad 5 a S wlol g oa (b 80 Ao
g Gl LS 63l 13 e b s o T3 4ids 0 Soke
SDS 3L s Soo P Sule 5l 2l S F liis Sl
O Sods dn e el 5 03 (glad sad ol er 5 A WL
G S koL 5 3 S 3 e Jle s Of s aids
UF LS5 VF/F aals 53 olacntip il Shlae s o
Amersham Pharmacia ) 55— ed 2 | Sa 5 05 dIs kS
03 s Ased o 3l 1) S Ve i 5l . (Biotech
Sl S Sl g A plil 55585 501 e 5 slacSals
o bl 4 oS 01 55 5 sk s3lesS J ke L
I35 53 Lel &S Olin 5 S5k slagnSsn Js950 035 &
@%ﬁ@wﬁrﬂ)ﬁ;ﬁij@gbbﬁbwﬁ)b
dmalone OF 035 e s ms am b o S5 g S8 Ol
by oS e GasdS e imer A S
ol Sl Eas b oM 02y Ol SIZYMV s s

L eslizal (T0) 0L, Kas 5 Sy o bave s

SIFNN Ky Sor LZYMV s 59 slae Ky (o) 2
S Sr SIZYMV. s 5 sl Sy sdalis Cgr
Gl o3ll 5 ds S esliul CMI0 Jibs e S5,
R ] G b ol 4 5 (Fixing method) 3y, « ey
Al sy s AL [ 03 el 3l 63 Gl

S5 lse 3 b 5l alis N0 Gde 4 s ST 5y 5 azldS

Y45


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.30.2
https://jstnar.iut.ac.ir/article-1-671-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.30.2 ]

e 33 SIS Sl oS s I gl wy g SASTp 5 plubd

LMGGJ?J:JL?'- 09209 gfﬁ Sy 2 LYMV Ja.wj ‘;5_9.“)‘ ‘;::U VS)\P .YJ\JSJ

Immunocapture RT-PCR (IC-RT-PCR)
) SO s )l eslinal alS ojlas 31 (i opl 5o

AL s SZYMV s 518G 25 Seo Yoo (s 2 ks o
Vide g pas) g edd G, Vil eoe ol 4 Ay
A esls 13 l8 Bl 4z 5 TV gles L, 5L STl s csl
St 5l ey 5 ad osls 5223 PBS-T 3L L Wy
593 S Blol Of wea gl alS olas s S Yoo 038
S e S e as ¥ gl el S e w
o ds S Sis y pann B PBS-T 3L L a g Isdoms e
e 5 98L51 0T 4y cDNA sl gl 03 5150 OF JLos

(V) s 8 el 3 u5le RT-PCR sl [

3 a5 5L oS sl la g g
LaasbilS 53 s s w0 o301 (Glad 3 ol salios e
ol s S edalin 5 adle (5 edes 35 g s e
LS b it g0 S OE IS L el pes S35
Lol JSo i Ul S0 o 510 JS2) 5
S 555 55 Ss555 S 5l fand DA 05 1525
g am Laosn (555 53 (Sl e 3 S oLl sl g
oxb s ad edalie o g SO i 5 S8 L 0us s
Jyaims CaS 5 CdS LA JalS LS ol 55 S

Sy OG5S e 5 ploald (Y JS8) s S sdalin

Yav

b S eslinad sy e (oS Ol w5 ]l
adds Vo e 4 odd £l Sl RNA () 5 FAPR WIPTR R
=l Al Yoo Shaslis ol Ly cDNA ol g
R oy o sSas 55kl 5 (AMV) Avian myeloblastosis virus
33 H\ 5 (5“GCGTGGCAATGACAT-3") JI,— L _DAG
Yo LiiSly S 5o 131350 osless 4y 55 AVTO-AVEA o s
= 3 POR Oga3l o3 S )3 ) FY (slos 53 (5 )5 S
iy o a b ST DNAGH 25 Soo iy ol (5 25 S O
Sl S 5 Y 5, S Yoo Y5 5 S S e
A0 LMECh 51 Y pa ke 1/ clind (5 5 45 520 5 oSl
rl_?a;‘ g b S rl_?d (Fermentas) Tag 3 ,—s 1
Js— 5L FDAG ;R-DAG sL_» S5 3 jIPCR
AYRV-AT20) ad go 5 535 (S-ATTTGCGCTGCGATG-3)
o=l el S5 e Y s S ealit W 131350 oslei 4s p 55
C 5 Coat protein (CP) Jlia 5 Ny by o (laalas L S50
=SS, ZYMV £5=5 Nuclear inclusion body (NIB)Jl-s
AF 3 aids 4w Dde an Lads god ad gl (g5l and ol g S e
Joli IS YO 53 PCR 2281y (s S ol ol 8 ik a3
oS Sl a3 AF slos 3 b Yo (g3lu ol Al o
VY 53 b ¥e day 530S sl am s P glas s 436 Yo Ul
P e T B A S
Slesle sl LPCR U guames s b S 51 351 S sl amp3 VY


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.30.2
https://jstnar.iut.ac.ir/article-1-671-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.30.2 ]

VAP Sle /() ol esled 7 eansl Jla/ paed milin 5 (55,5108 098 5 p ke

100+

80

X 604
3
=

\\?.3 40

20

oA

ZYMV

WMV -2

TSWV cmv

b o adbaie 3 iliie b ey s 4 LS sk g (So T do s s ges XSS

15

12

"J;,l“ 4
o

il gl ey s 4ol Gl s gl Gl ST Ao Sl sed F S

o 3250 ) G s s (b wald feend SO e adhie o

ZYMVATSWVAWMY-2 s 5 s 5 o g 51 sy
Sl glaaslsls s vy s e (F ISCS) s 03 i
53 oo ol 45 Wi sl sy b Byl s Ges
Jﬁuft’;)‘ O 0% Aoy g0 355 C}“* Cls p Jead
deops Al S e b lew o35 (Al e LS adkaie s a5 L
CiS oLE)l b o (620 Cawle sls S5

sy el

on 3050 Db e s Sl auls s

ol u.lLMJLMZ LSLAA_)*’})'.'J L;'L'ﬂ.ﬁ awls NS )\ J—-Dl:- @Lb

L AYAAY cladle b s glaslsdS [La oaS o3
A3 8 ol DIBA 5 ELISA I osliz
0d S 03 50T (gl s 5 45 5ls 0L el sy gl
235 TSWV ;WMV-2 (CMV. ZYMV Lols glalbslS L=
B Ao 3 VY s SZYMV @ by o Ssl oz oS
CMV 5 TSWV WMV-2 sl s 5 am S350 Ol
(o=l pesdhe (VISCE) 5 Ao YA 5 YY/Y YF/0 (S Sa
Aoy o an s ol 6“;-")51 Shls b o 31 &
s ZYMV+WMV-2 ZYMVATSWYV oly 5 S5, I

YaA


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.30.2
https://jstnar.iut.ac.ir/article-1-671-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.30.2 ]

e 33 SIS Sl oS s I gl wy g SASTp 5 plubd

Sowe SLS 59, 5 LE e mg g S auls pwj ) Jgi

e:‘ju-/‘.;«l& ru

ZYMV WMV2 CMV TSWV

Cucurbitaceae

Cucurbita pepo cv. Peto Seed
C. pepo cv. Khoi

C. pepo cv. Maragheh
Cucumis melo cv. Asgrown
C. melo cv. Melon Seed

C. melo cv.Felexusus

C. sativus cv. Peto Seed

Chenopodiaceae

Chenopodium amaranticolor
C. quinoa
C. mural

Solanaceae

Datura stramonium

D. maxima

D. metel

Lycopersicon esculentum cv.Global
Nicotiana rustica

N. clevelandii

N. glutinosa

N. tabacum cv. Samsun

N. benthamiana

Amaranthaceae
Gomphrena globosa

Legominosae

Phaseolus vulgaris cv. Red Kidney
Phaseolus vulgaris cv. Bounifull
pisum sativum

Rannunculaceae

Rannunculus sardous

$s,mo,b vb, mo cll,mo,y no
mo,b vC,mo cll,mo,y no
ss,mo,vb vC,mo cll,mo,y no
mo, vc mo VW no
b,vc mo y,W no
mo,ve mo w,y,b no
mo mo m,y no
cll nll cll no
cll nll cll no
no no no no
no no nll,mo Cll,mo
no no y,mo no
no vb mo no
no no mo,ss no
no no mo mo,y
no no mo,ss mo
no no mo,ss mo
no no mo no
no no mo no
no no no
no no no no
no no no no
no no no no
no no no no

s8= A dS Asow= S peseves by S 85 cvb=(g)lss S8, cy=5,5 «b=0d s 55 cm=Sil e cmo=S bl

il Bl (5, 05 e de CMV a5 5 O35S
LS 5100 S2) aiiel s Sateas Sy 3 4 055 5
2L SIZYMV. 31 281 0L s Ol sie 45 Ranunculus sardus

S OT S35 = s ol S 5 S eslizad W gy

gl (Datura stramonium) o, 515 g5, TSWV s

Y44

n0=(..3‘>ko 30 gnll=)')f<3 W)’c 4.>/J ¢ C11=)'}JJS W}A 4.(}

SZYMV sla s s 0l cpl 3 ool odal \ s s
(C. s Chenopodium quinoa) o j asdws 45 35 55, CMV
Lol s gas slom|l K35 1S ab 50 s aSI amaranticolor
:JS.X_:)}S t_i_;jjg.v N}ﬁ L;LA&WMV-Q, DI
ab\}."l_&- Ql_hl.:g SS9 = WMV-2 9 ZYMV Lsud‘ﬁﬁﬁ


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.30.2
https://jstnar.iut.ac.ir/article-1-671-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1386.11.1.30.2 ]

WA Sl / () ol osled / a3l Jlo /o milin 5 (555508 098 5 pshe

ZYMV;‘JA}JSES/ﬁ@LG}L;\S—:Jf(h-.—’w;w-wts/ﬁﬂy&(hﬁ‘(oJS-;

TSWV jl 15 058 S 5 Kalise 5 53,5 (@ 0,56 S oad go a3 (A (P IS5

a4 5ls 0L s S plonil (STl (glanals iy sl b as
ez el 3 baans b JUS1 Olge 5 31 ol3 423 s
ZYMV s o onl o 2550 5l g Sosles Ao s S
Sla s s 5 Ao )5 VO 5 gu> JLasl Ol o SYL (6l5ls
Loy TEN 5 FV/0 Ol 4l 5 & WMV-2 5 CMV
OF s ol Laesls Kle anslio (V SK2) il e
05,5 S s A. craccivora s A. fabae aii 33 4S o
Sler e s Sl ls e Q}wv.alfjwjf)b.é
a5 054 JLES| Ol o i glyls ad g3 ol ans
FV Ol 4 Jlasl ds s o SN lyls 4. carccivora
33 M. persicae 5 A. gossypii J_<1: PU-RE RN U (R R W
A o35 JUESl Ol o 2eS hols 5 s S 13 £ 05,5
Loy YO/ 530> A gossypii axs Jasl Ol e oS (5, 5b

st‘) Aoy &_i_; dl_o.:.>-| Cld_..v)) ejjj EE) U'i‘ ..\...ZL,@

)-’Wdl"“-ﬁmﬂj-’}“ﬁ &:Sﬁjlsd"*’j" LSLM-Q
Nicotiana IS5k 055 51 sBaES S5 5 opl pede el
Aol s Sntoa Il 4y = N. glotinosa  rustica

¢ )58

ol glolis gla gy gland JUESI Ol jae Cpenas
a S b g CMV 3 WMV2 ZYMV s s,
a5 Aoy YV 5 \EINV VPN S 5« M. persicae
o |, CMV 3 WMV2 ZYMV (sla vy, 5 4. gossypii
Al A ged e Ao )3 PY/Y 5 0 VYUY Ol 4 5 5
SLa s, s YNV Olse 4y |, CMV s 59 A, fabae
Sl JLESI Y s Ao, VYUY Ol 4 1, WMV2 3 ZYMV
© |y CMV 3, WMV2 ZYMV A. craccivora «. e R

Lesls Kl sl .3 5as iz YV 5 ¥2/V VNV (5 5


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.30.2
https://jstnar.iut.ac.ir/article-1-671-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1386.11.1.30.2 ]

e 33 SIS Sl oS s I gl wy g SASTp 5 plubd

'§ 3 3
oﬁ)fg\Q § <* ‘\@% &Qﬁ
¥ S
y.«g \‘.Q ?‘s}‘

Il sz ys 5 Kile Hlages A K2

€l 658 Sl by sl 4l ey py 4w

JUi) aa

&

Q
c}‘/\}

Il dezys 5 Kile Hlages .V K2

;ijwuﬂjﬁju

PO Oy s Al o ST L J5 03 ZYMV & 03 g1 0Ll Pl osluas 555 AUl s 8 IS5
Vsu,gs’o,,u,uﬂau\,s’mnv6ue,w‘@53ﬂﬁm oyl

TEM LZYMV g5 gloe S (o) 2

f}fﬂ\%}&pw}ﬂjéuo% w"’JJ'.’)’
dﬁ.l_l | 6\.&4.2_.5) 9P A 929 6\,&0&

Ll sdali o c.k_;bﬁ J:.ﬁyl_’ V4o .}a_..o‘,:.ﬁ a)‘..\a‘ LS‘)"’

(Ve JS2)

TAS-ELISA iy, 5l esliil LZYMV (glawslio 315 i
5w Lo 1us glaalir aen TAS-ELISA o050 s
ol agi Voo =¥ 5 Vel =Y Vel ) glalian S [

sls OLES Sy LU slasls ade

Yol

(A JS)

L ZYMV s s (A 0555 P50 O35 e

SN O iy 9 SDS-PAGE 55, 51 eslizul
Slesle Wl Ly ZYMV i by 055 Jy e 03
LS YEIY ss0m 0T o310l 5 S o311 s sle S,
S OO Oy ey 3 (AUKE) Ws S dsls 05l
byhst O yo i s s oo gt AL (s el S5
(QUSCE) a3 S sdalie (3 phons i B (655 SO, iy


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.30.2
https://jstnar.iut.ac.ir/article-1-671-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.30.2 ]

VAP Sle /() ol esled 7 eansl Jla/ paed milin 5 (55,5108 098 5 p ke

oo 03 I (6laks 503 ¥ 5Y (slae jlad 3l o by (glo oy STy RN

o g Ao S i F 40 9 ¥ o kel (GeneRulerTM 1Kb) S 5L

5> Gl L o et ey OLE5AS oS 03 1 (sla s g
S5l a8 sl ol il st Ll SIS a2
C ZYMV sl s s ds b o aciee 3 slalidS L
sdb sdalie (e 15l s CMV 5 TSWV WMV-2
53 b il Sl GladlilS s L slaw s g 2
Ghloe plu sheds 2055 o 5dle L A-AY cadle b
S AL LS s Sl Ol il Cibllas Ol
035 s ns (e Shls badis 5l Ao s Ao s 555 VL
25 4S Sosb e s 4l S Ol 4 Jeme Dl
A @ala Bl b dpa e ol S 3l 5l ok
VAY L 3 el S 135 e e bl nl 3 o o
Vs, Shas 5 5 b w03 cul Caglie war 5 L aS 55
Jus Ll 31l Ol3,sliS a5 3550 pB) plo Sl i
S 38 )Ll elinl 5 s DO X0Y 3 4 015
S 55 e 2Bl s 53 L 03 ool owsay zb b
Al g sl 7 (G Sl Sl s Sl &
Sl g g aS sl QLA G ol o sdkal Cowisas @L)

Gla sy L b ailate 53 SlOLIS Lo oS o3
St o sara OLsIS (655 p sES b Sledd 1S
Pl Slallias el s i G5t (6305 o
3 CMV Jols 0L sas I (sloa s s Wikl )3 ol

ZYMV RS é&jﬁ.« g;;ﬁ‘ Ne JS.&'/

YQooo g;l""fJ}.’\f

(IC-RT-PCR 9 RT-PCR) j‘ﬁlgg ‘5|oﬁ:u"j U:‘;S‘J
550> 3 (glaxkas F-DAG 5 R-DAG sla S3lel 5 eslizal L
03300 53 Ll opl A5 S 2T ZYMV e (slls slas yol
6ubpwﬁ}ggwuww{;ueg§j\yt}

O ) s K edalie o3 501 (slads sas

53 ol el 03, 0T (sla g s S| e 5 alolid
WWAY L AYAe cladlo 3 b ot sl sbaalalS
AL (ZYMY) 548 555 Solise s s oS o 0L
sl ola sl sy an |y (Ao s VWY ) (ST Ol
et Slisn s s o bsye (Sopdl Aoy S
Ol o 55 plys sla So 40 Ak o YA Oljs 4 (CMV)
S5 lls DLalS 55 Do as 5 s sdalie ool
g 03l s S a LS 4 s gladsal 3l xiy pls
SGMV CMV (WCSV (sla s o5 aiiS Sl 3.b
CYSDV TRSV. WMV-2 PRSV-W CGMMV ZYMV
F O X Vel sk 5,055 O ) Cilzs bl 5l OMV
Ll s s 5 el 0LlS I Sla S ol aes Ll (YY)

35 3 2558 GlS S8 e 0SB s Sl en g o

o


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.30.2
https://jstnar.iut.ac.ir/article-1-671-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.30.2 ]

e 33 SIS Sl oS s I gl wy g SASTp 5 plubd

9 o 02l 52 (V) sl eds S Ul 5 58S )
PSS QL sAS S5 s s S e Olpsw ZYMV
Q) Cnl ol

Ol o lidss sl )l okel Cewddy =k e AL
s ZYMV 5l JUs 3 48 55 blaral i
OF 3 s 5 3l o Ol el 53 OLI5US o 5n s 8
S 5,5 LA WMV-2 5 CMV sl s s 4 Ol 55 e
S prsns bl il gsd 5 ) Nipe 58 2
o el o s Sl ladlsS s oS
SALe S s by sis plu OLI5US 53 5 el Sl o
FRp S Gl S o el oA 318
) A5 il (s a5 ol 53 3550 ol s s ASL e
Byl 53 S gl 515058 e Jite 5 B 5 s s
Syrs W oS o Sose e BU iS5 s  GlalslS
5ol ol Bl s 53 o et GBS 5 s s ol
05 4S Gosbolaa ol Ak (g6l G adae e
S e S dher Sl s s ol e b sl
(V7)) Cl o 55158 0L 5us

=l sl Lo g oly il Gl s s JWES) s 0
ZYMV la pos,05 48 3 S Lasein LalalS 3 55 e
Ly o Mo azd by Sl 4 4w 2 CMV 3 WMV-2
YL JLasl oy LIS ZYMV s s s cpl 5o &S
Ul oy 51 Jool gl ol s s 08 53 42
CleaS o jasia ) a8 ol batd hag b g
St s Soill aoys 035 L 5 0513 5 1S Lol
Lsi o o) QUS| Aoys 055 YU ZYMV a5 &
ZYMV s sy LaaslalS (el 0l 5o laacs
L La s s gl a8 Jl s tsls e 0l S5l
Azl 3y s laasS PpeIY

03 A. gossypii s M. Persicae « i 95 Sos3 wlis
o e S b ZYMV s YL s Jlisl U1

(5ud’:’-)‘JjﬂJ)d"”)J" Lﬂ‘ u,ul,..u‘j(\°}/\)b‘)‘b g;,.:Lan.A

for

=S PRSV-W s ZYMV 45 Jl> ;5 Lles s WMV-2
33 A s s s s (Yo)ulals 5 (Sa )l Ol
slanl sl 5 508 55 &S il 0 (ZYMV) 508 5,5 Sl 5
Sl Silise s s o 1 S e Sl se 5 A
CWMV-2)Y s Slsn Silisn usns (CMV)
o33 3 (TSWY) (S5 a8 lasd (Ss 0 s
2555 Gl OV e 55 = (SAMV) S Sl 5
CMV s s 40 53 (T9) Gl sdis Sl gl
O3 5 L 53l 035 OLS5IS (55 2 I s s
S ol 0 I s s Olea COMMYV. s 5
o=l 2K gla,siS s S e b sl s el gl
3 3 el o sdalie OL35US (555 p Ll 4 s
Sl s s o Wkl 5 ansl p dex 51 SLssl gl 5i8
el u,'::)\}-fPRSV—W 3 ZYMV WMV-2 CMV odas
s iS5 e S GRZYMY (s cnl 5o &S
ez LT 53 . 08) il o LU 5 508 3 1y les
Sl IS gla s s alaz Sl s s sl onl 58 Sl
WMV-2 Lo 2Jl8 (655 50 003 53 il o O35S (555
Sl s o=l 3l A s Clodas s
oy 55 0S|y Sl oy iy ZYMV. CMV
OF) 48 e sl
SPRSV-W.ZYMV (sla s s slsla oI5 5
Ot ke 51 0L 50 (olaw sl S (g5, — CMV
ZYMV Lgl o 53 S B ol 0l (508 5 <lsen
om0 Ol o S CMV 5 Sa s il o ys o 2iy
Lgs WMV-2 s g o Sl odd ialasl glad sad
Ol 53 (YY) el odid odys dibate ol )5 oS ol s s
Sso p Lol ol ool Jelse 51 pos s Glaolan 5
DI i et 3 edd 4l Ol 5SSO peame U
SZYMV i S ool 6ol 53 OLisa S ea S o35
Cucurbit aphid-borne yellows polerovirus (CABYV)
N gz s 53 CMV 5 PRSV-W, WMV-2 55 5 5 0355


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.30.2
https://jstnar.iut.ac.ir/article-1-671-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.30.2 ]

\YAP Sl / (&) Jgl ajw/rabjlg JLN/N@LM"‘_;}J"L:S oy‘gr‘,lﬁ

G Slsee aals 15 51 O A5 5208 5
O T

334 ZYMV. sy sy onfs o J5S50 055
OLLSer 5 5% 5 el L a8 5 5 cpand 05315 LS Y9/Y
Salls s LS PR iy asl ol s ls ccillas (YY)
i IO O s Oge3l 53 ZYMV 63k 5T a5
AN s Ko L s s glae Sy oo p A 0303
VAo o8 Jsb ay laciy slas Sy 39y skas 0L
Cillas (VA) 3LSan 5 spomd Sliioss Uy 4 551 o5t
uls

RNA ;I o3lizul L RT-PCR & wus IC-RT-PCR 3 50 51
G 4 bl (5 g 4 0301 3L Sl el £l Sl S
i ol ) Sl JSRNA 5l esliul L RT-PCR 03051 S
DLl ICRT-PCR sy Ly alin 53 p 35 )5 5 o)
= edilanh 5 e s el (S &S il (5 %S
Total RNA G\J,&;:_w\ sl Sy e 52 AL DNA (g5,
L .cuils PCR 05030 3 1 ams op 2 oS Lo s 7l
Jlast ad> o 55 Les oy e Gradient PCR %5, 51 eslical
aor ;S S s 5l S il a5 ¥Y (Annealing step)
Desbiez kv 55 S 3, S sl am s Y slas 3l esle ol

(\Y)CMZ‘JJ;)J b gf’)} @L’b];evb“zjf uL;; d‘)&‘»‘h_}

) Sl
Sl et a5 oSl e e jie S sbes Sl deny cp s
a5 Si s ses Gl | b opl Sladss s
Sl os s 4 e 255 L 550 51 e es 050
S O gy 5 (AT SUG! 51 (g S 2aliS
5 s Oliwl Sy Laard Cidise glad sl asieds
@b 5T byl bls & Ol DSMZ Sliiss v 5o
Sl g Sl G b S 5 SIS e
CMV v 51 Jlyl Js & IS TACR-Rothemsted

Al o 1y S LS

slA.Faba s M. Persicae ,A. craccivora glaai s s 40
L s WMV-2 5 ZYMV s 5 55 Sl s g il
= Lol el Golls 50 AL gossypii a5 50 3 s o
JUisl as 5ol s ool (i ol 5l ol s bl
oP el 53 G Gl s 2 45 358 WMV (5
A.faba s A. gossypii, M. persicae slaa i .l 30
JUEs) Ao 53 YNV 5 ¥ FSV (55 4 L, CMV s e
23 o a Gid ol 5l ol B L sl 53 a8 sl
Al e Sl s s ol Dl s AL gossypii 3 4
Jol it oS b Jsasl olS 4 bgs e Ll e £ 5050 ol
010) el 03 503 43435 OF 51 s s
aibaie 3l odal Cows 4 ZYMV glawldr s ool s
slaslis ola sl JUIS 55e glagsl 5L od
glasls . Lws S ) (TAS-ELISA) 0051 L3 lsblS
ol Y s ) asls Wl 55 A s, S Y axls s LS
S ploal 5l Gasets BB (S5 ki 5les S
Ol ol sty Lap ST s 3550 Slaglis
DA ey SY LY atls 5o sl eny Ll 31l sl (sl
e sloml a5 L st 5 ol glasl OY) L5 s
SSE S sladlusee 5 0L350S il (Bl (555 »
aikete 3l el (gl g Slaawlis ) pl s s e
SIS Glasls and gd B w5 sl i 5l 2
s Laslis 581 aS (go5b 4 Loy L bl ple 51l
AL Satae s & 5o @ Cucurbitaceae o5\ = OlalS
ol ot 4y St @IV sl s gl SO LS 5 L
e nl A2 LS 55, SIS ad e glaasT gk
ol sl (55158 (YY) 0l 5 S s, Jaw 5 O3
Wy plems 38 LS 5 65, ZYMV glaglir 5l S
)KJ‘,JLMJJVJW&M;)_@,\%,\_JJ:_ASJQVJW
Yozl 11 el ois S 218 5 0 51 (Y4) 0l Ken
S Y L) el s b dilate sdd ey slaalis

Sl sl pl ol 558 (s S 548 S A

Yo


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.30.2
https://jstnar.iut.ac.ir/article-1-671-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.30.2 ]

e 33 SIS Sl oS s I gl wy g SASTp 5 plubd

salaul )40 cl.w

e 53 b o8N DLl LS sla g s i (sl ity ATV (o 20) o s piax )

OS5k Slewl 53 plevs 30 S 650 GG JoU ab ke Wae bole slubis AYVA L Sl T3 Ol .C‘.Ceu.if'r.b Y
Olgpol sxo olls (0l ) S alS 0 S pend g Ylis 4ol

et sl OV 4o 0L a8 Sulise Wse la s s 5805 e 5 (S5l Ll L ITVA Loy | S s olFhe X
Olghol grs oKl Ol ) S 5alS o S

S-S po b> L}K:A;Ji;'guuﬁ B A=l oyli! .H@Lﬁj&jJJw&anﬂJmegf.W?a £ (Slblb ¥
o VAT L a0 sl

YO-YE XY alS slas los 0l Olisl 53 548 5,5 Silige oy oy oluld NPV 5 JL3 0

(Cucurbit yellow stunting disorder virus, CYSDV) Ol 0.5 53 Lﬂ)_.js s S5y LS AYAY olyspl S g .bgyslis f

R o&sls Ol sl v.i‘zﬁ.al.:f ajf:S et LS Vs asds Ol s

7. Abou-Jawadah, Y., H. Sobh, S. EL-Zammar, A. Fayyad and H. Lecoq. 2000. Incidence and management of virus
disease of cucurbits in Lebanon. Crop Protec. 19: 217-224.

8. Adlerz, W.C. 1987. Cucurbit potyviruses transmission by alate aphids (Homoptera: Aphididae) trapped alive. J.
Econ. Entomol. 80:87-92.

9. Al-Musa, A. M. 1989. Severe mosaic caused by Zucchini yellow mosaic virus in cucurbits from Jordan. Plant
Pathol. 38: 541-546.

10. Castle, S. J., T. M. Perring, C. A. Farrar and A. N. Kishaba. 1992. Field and Laboratory transmission of Watermelon
mosaic virus-2 and Zucchini yellow mosaic virus by various aphid species. Phytopathol. 82:235-240.

11.Clark, M. F. and S. A. N. Adams. 1977. Characteristics of microplates method of enzyme-linked-immunosorbent
assay for detection of plant viruses. J. Gen. Virol. 34: 475-483.

12. Desbiez, C., C. Wipf- Scheibel and H. Lecoq. 2002. Biological and serological variability, evolution and molecular
epidemiology of Zucchini yellow mosaic virus with special reference to Caribbean Island. Virus Res. 85: 5-16.

13. Grafton-Cardwell, E. E., T. M. Perring, R. F. Smith, J. Valencia and C. A. Farrar. 1996. Occurrence of mosaic
viruses in melons in the central valley of California. Plant Dis. 80: 1092-1097.

14.Hibi, T. and Y. Saito. 1985. A dot immunobinding assay for the detection of Tobacco mosaic virus in infected
tissue. J. Gen. Virol. 66: 1191-1194.

15.Hobbs, H. A., D. M. Eastburn, C.J. D’Arey, J. D. Kindhart, J. B. Masiunas, D. J. Voegtlin, R. A. Wwinzierl and N.
K. McCoppin. 2000. Solanaceous weeds as possible source of Cucumber mosaic virus in southern Illions for
aphid transmission to pepper. Plant Dis. 84:1221-1224.

16.1zadpanah, K. 1987. Squash Mosaic Virus as the cause of Melon vein-banding mosaic in Iran. J. Phytopathol.
120: 276-282.

17. Laemmli, U. K. 1970. Cleavage of structural proteins during the assembly of the head of bactriophage. Nature 227:
680-689.

18. Lesemann, D.E., K. M. Makkouk and R. Koening. 1983. Natural infection of cucumbers by Zucchini yellow masaic
virus in Lebanon. Phytopathol. 108: 304-323.

19. Lovisolo, O. 1980. Virus and viroid disease of cucurbits. Acta Horticulture 88: 33-81.

20. Luis-Arteaga, M., J. M. Alvarez, J. L. Alonso-Prados, J. J. Bernal, F. Garcia-Arenal, A. Lavina, A. Batlle and E.
Moriones. 1998. Occurrence, distribution, and relative incidence of mosaic viruses infecting field-grown melon in
Spain. Plant Dis. 82: 979-982.

21.Nilasco, G., C. D. Blas, V. Torres and F. Ponz. 1993. A method combining immunocapture and PCR amplification
in a micro titer plate for the detection of plant viruses and subviral pathogens. J. Vir. Methods 45: 201-218.

22.Prieto, H., A., Bruna, P. Hinrichsen and C. Munoz. 2001. Isolation and molecular characterization of Chilean isolate
of Zucchini yellow mosaic virus. Plant Dis. 85: 644-648.

23. Provvidenti, R., H. M. Munger and M. O. Paulus. 1984. Epidemics of Zucchini yellow mosaic virus in Egypt in the
spring of 1983. Cucurbit Genetic Crop RPT 7: 78-79.

24. Rahimian, H. and K. Izadpanah. 1987. Identity and prevalence of mosaic inducing cucurbit viruses in Shiraz, Iran.
Phytopathol. 92:305-312.


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.30.2
https://jstnar.iut.ac.ir/article-1-671-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.30.2 ]

\YAP Sl / (&) Jgl ajw/rabjlg JLN/N@LM"‘_;}J"L:S oy‘gr‘,l;

25.Sambrook, J., E. F. Fristch. and T. Maniatis. 1989. Molecular Cloning: a Laboratory Manual. 2™ ed., Cold Spring
Harbor Laboratory, New York.

26.Sidek, Z. and N. Sako. 1996. Isolation of five viruses naturally infecting cucurbit plants in Malaysia. J. Bioscience
7: 114-121.

27.Ullman, D. E., J. J. Cho. and G. L. German. 1991. Occurrence and distribution of cucurbit viruses in Hawaiian
Islands. Plant Dis. 75: 367-370.

28. Wadsworth, G. J., M. G. Redibaugh and J. G. Scandalios. 1998. A procedure for the small- scale isolation of plant
RNA suitable for blot analysis. Annu. Biochem. 172: 279-283.

29.Wong, S. M., C. G. Chng, C. Y. Chng and P. L. Chong. 1994. Characterization of an isolate of Zucchini yellow
mosaic virus from cucumber in Singapore. J. Phytopathol. 141: 335-368.


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.30.2
https://jstnar.iut.ac.ir/article-1-671-en.html
http://www.tcpdf.org

