\YAP e/ (&) Jsl U\»Ja/r.ﬂuj\i JL.«/H@\;»}‘_;}J}\&S dﬂ}r}‘&

9 S adhie s IS L oS 05 JT sla gugps SASTp 5 oluli

395 3,5 SSl59s s (ol N 5 Olo g S (S o p
Zucchini yellow mosaic virus (ZYMY)

Y N L Z. \ . \ Ve of s
sobs! d|@:‘9 S5 de Kl ¢ Hm e ST 0 g e OIS gge

e S~

5 ISE (Sl Jud 31 e lls 45903 VYA AT B VYA gladle 3 & adlate JLs sLaailudS 51 sl 5 4 sas b 5o
Dot immunobinding assay (DIBA) glahii ouw el 515 ¥ gladgesl 5l eslizul b .as 3 (g, il S5 odd St
Watermelon mosaic virus-2 (WMV-2) ¥ «Sl gun 515 00 Zucchini yellow mosaic virus (LZYMV) 508 5,5 SKiljg s s 9
=i 9 plis Tomato spotted wilt virus (TSWV) ui’ﬁ a8 gl ‘_45/:,4}_3 s Cucumber mosaic virus (CMV) ;L& 3l 40
MF 685 = 93 SRS ZYMY 5 el 0301 G b sla mg s 4 SIOLS SLs 45 5l DL gy cpl kS ST 5
Myzus persicae y A.gossypiic A. craccivora Aphis fabae |05 42 45_,§ S by ol b gla g gy JWEIASL ety
o YL O, b A craccivora y 55 35 W wsns om JES! A ys o YL Gl 548 5,5 Kulige wons b5 g 3,0
RT- Gy, ;3 ZYMV gy 0551 Glad 4ol j:_,ﬂ RIS Jie A, gossypii ai baw 55 g5 WMV-2 43 Jie 398 glaand b A s
L TAS-ELISA {551 .43 Al BS o BS Pdy 5eSp 05 5) 5k e YOA sb a4 (glasks o5 S5l cés S LPCR
s 03 el 53 il o Bhaio A 63 5 51 53 b K 455 4 S 4l oS 1 DL IsBIS JU IS i ge (lap e (ST 51 03lizel
s PN D5p At edalin 5y 5 oSy S b e sl VRS (0 8 Jsb b pdy Sl glad ) glae S g s oA
o (B 3103t b B O g Bgo3l 53 5 s Odls kS YF/Y dal o ST 5 53 5585580 30,5 b s s ool b
S5 655 B Slagrs s s3> 3 PANE sl ol hs 8 dal esns g S SLld Olge 4 sy ade el 4

S e il H3 glailS

RT-PCR ;‘}ly‘ a&;—é};" m.?l:'df CorIRrI ‘Jlﬁ’. :‘5.)5.15 6\#63“9

23 SEN gy ) Dope a SOl e SIS 5 e andin

Q‘J_:Au_)‘)‘j_k_w)gs_ﬂ)l;'g.h)‘)ﬁ?")‘&fMAMAJ‘ T ‘O‘J—"LS)))L-:SW)L:“-’&JGL‘ )‘CA.‘?J.AD- il

QLAJS J.Ab .)‘:g.& cK:..;‘} A@f.?- 6)))LJ.S S IESs ;C)ULJ Cyhﬁ‘ E) C,&b) S Y

rav



\YAP e/ (&) Jsl U\.«fs/rﬁ:j\a_ JL.«/‘;&:L@\;»‘,‘_;)'J‘,L:S dﬂ}r}‘&

L5 WYAe sls il 5l a5 VYAY (b o Lt claallslS
3Ll slgr bl Jo oll 1S5 obi 3L sbla 51YAYels sls =
warg L alS a5l S &l & Dbssy 5 ol A
Silise Jd 5l e gls oS el slads g 5l O s
)_5_]944.‘.).;.)_% é)\f gﬁf))ﬂ):)54 QJ.J: J}U cgfkg.&Ju
uﬁ&_.{;)\};pge;jﬂelcfﬁwl?a Sols 4 gas holas
ol 4 sa5 Jomn (b OF (555 53 5 a8 eSL S Js
S bl s b el JJ..@;@; S IR
a3 b sl oo batlesT plnil 0le3 B 5 e olisesT 4
:\)_f&:;l_.ﬂ a3 =Yoo glas v ol Vb g5 :\J,fgtjl.ﬂ
s s s S| e s oleld S LA (541345

3 S eslind glalais e geul 5151 Lol sa5
Enzyme linked immunosorbent assay (ELISA)! Y/ & 40 51 (A

Cucumber  necrosis  virus (CuNV).CMV SqMV
WMV2 ; ZYMV. Papaya ring spot virus-W (PRSV-W)
51 s DAS-ELISA 05031 5l ol (551 o Slad sl
ij P38 WA g ud"}ﬁ} UT:‘ &\Mw L &thjw
sasis G Js S eslinul OLITDSMZ sLidss
b S5 sl e STSICMV L Sl e s 2
4 s (IACR-Rothamsted, Harpenden, Hearts, UK) ;i 4>
A oslinal (Indirect ELISA) odis & sl s
Triple antibody sandwich ELISA (TAS-ELISA) 0 ¢ )'T (o
S5 sl sl aw SIZYMV ey s lasls und 6l
=L glasls olawsl 7054 5705-2 T05-1 (glaluen
OLJITDSMZ Ui dawio 31 xus Olizad S lal
() palsl 5 S oy b 1Y Gla0 g1 s S eslizedl
bl{}-w.} )‘ ealaud L: Q‘J,ﬂ} g{;) Jf.’.‘.’s J»:L.u‘ B c‘t& A fl}u‘
e Jsb 5 5 (Biotek Instrument) EL800Js Ol g+ |J~,3f>1l
g_)Js_>- Q‘ﬂ 4 42-‘)3 L: wﬁ)‘} Lﬁ"Li))‘ b)}ﬂjldj.zt.: Yol
d)-éﬁ)‘ b.}LL'f-w‘L(‘rﬂ.«.A JJ_QS) r.u_,w gﬁ OJL,LG

o=l 53 s S s 03,1 OlalS Sl wleu] (X 43 SD

3 ol polantl jlat S 4 LS [l YO 51 sle
G ety 4 48 Sl L (gl SN pams g Sl OLS
Slaslon o S1(F) 25800 S pae OLS 655 ol ol Sl
3o e dlw b s s Saolern (OL5IS e
P P P
PP ol s 5,8 Soypo olS Wi 4yl J>e s ufsjﬂ
Sl L;LAL;UJT W o dalet L s ol Ol
DS Sa (08) Al g (555 (5 kS L
(JBL O3 S les oy alaly 4 5 ite g 9 S len
SLal (olaw a5 Aowe oLl ar Condge 5 Jams Ll 2
ok L sler 5 s BV Sl e ol (S A8l e
03501 15 OLiss 3l S s b S a8l L 5 ad
ol 9 3 Sl 4 DL OIS 1 5o bl e
(V) das o LS 552 5l g 5ds ASTy s o3,
sl—as s 65, O ) 53 (g3dne Ol _allas
ol el a3 S s Sl ol 03 s

3 CMV4 WMV-2 le ﬁdaj 9 g_)l ;“;‘Hﬁ. N A

J -

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

Watermelon chlorotic . stunting disorder virus (CYSDYV)
31 Ourmia melon virus (OuMV) s stunt virus (WCSV)
L (YF312 0 & T aoleds 5158 0l sl calises 3bls
DSl e 5 el e IS A S 058
S 3 s LS 55 0L suS sls s 0

23 s Slaslen SOl Coenl g a5 L
5oL odS el Gla s s alold (b saaillS
— b S 3 sy payse 3l axd la s s Il 6 g
il 39S 5,5 Slise ey Smenl s 4 i
238 s O J58050 5 (S5 5 Do a5l 5
L by, 93l
L rsny lebd 5 65135 4 ged

)J)?ﬁﬁbbﬁ]éuw}ﬁju‘;s|ﬁ."—"}Lﬁbu.. :

Yaf



ST 6‘43%)\:5 odS u_,ﬂ ‘_;\Au-‘,ﬁ" ‘;J;SIJ:,‘;:L.«\;.:

0351 (laas sad o jluae a3 S eslil Chenopodiaceae
g PHEV L Ve o/0) sl Sland 3l s (W/V) V) e
5 ale Some DAl (GlaS s p skl ) 25 SSL
3,8 Sl am 53 Yo YO slas yo abslS 55 lalS ol s S
535V F LAl ey OLaLS ol 51 S o bl 5 ik (505

58S I3 gt 250 Y 053l b5 e 5l e

b it a S g by g I

O e Sl s s s s JSH Ao s s 8l
slaar s 3l pladse il S s 5 ol a s S eslanad and
Shas pluld v s é)j(-_;.;.- LaasbdS 5 540 50
et rans ) ol sl o pIS el Ll ladisel
i Ol ol 53 B osls oy (6 55 DL (655 03 5
(A. fabae) Y3 olws i 3US (S5, , (Aphis gossypii) 5~
3 ¢S S5 = (Myzus persicae) sl s 4l ML S5, 5
oSS A g Sy g (Ao craccivora) axs p oo s 5 (il
el s o3, S 5l st sla bl s diays S
S Gl as a0 S eslasul Cucurbita pepo L.ev. Peto Seed
5 anle v azmalS Vo Oyasl ;a5 sy a5 4t
B s 5 okl el = b s b laT ) s S
Sl o 5 a5 L el ST an b L) 556 O30
Sln iyl (s S pLonil SPSS12 b Sl eslin b (55l
238 ol (1 0) Ol 5 JodlS s b s

O jws 5 (SDS-PAGE) uwsl b ST L J3 )3 5,55 20

(Western blotting) <
o3 (CP) oy ns 0 J5S 50 055 etd S
Aol J ST L I3 53 55585 ,501 Sl esli ol Ly ZYMV
LUy (\\/) v_LJ Y WA CM‘ J:»':}) dLu.A B (SDS-PAGE)
sY e bl bes s a el sV JS 5o by o5 s
kY Les TSl 5l e S S e A plowil Ao 5 VY
A Ny SO Tris-HCL o) e 0/0) 5, 4 50 5

AR

3l Hlms Gl SD 5 desr Sl X e
oaseioe oy St pei ell ol el b e Sals
Ao S e calises bl ufsjﬂ Loy s

Dot immunobinding assay (DIBA) (lahii _peus sl O 9030 (C
el OF) o ol s €l Jos) el Oa3 oyl
53 sl o S ke Vo sla o 3 5l (5l SO g
54035 eslicul Sigma &S 5 <=L BCIP 5 NBT o3l
0355 031 slias OLES 2y opl 3 SOy i glaasT b

Al e 3550 s s 4 L sad

Lorsns £S5 5 (S5dsm Gledlls (gilulis
SCMV WMV-2. ZYMV sLa s s ot 5l
Sl M g (S5 s e S0 505T b 5 TSWV
Sl als 5 S OLalS 51 UG 5l Ls s s cnl
Sl s S5 il LAl S s S eslind L]
Chenopodium s ;5 asdes LS 51 CMV 3 WMV-2 ZYMV
9 (C.  amaranticolor Coste et Reyn s quinoa Wild.)
o2l i eslawul (Gomphrena globosa L.) (slaasS J§
0,55 LS Slesli wl Lo TSWV (S35 g5l
a5 gl 5l w23 S rlqé‘ (Datura stramonium L.)
Alekd Sl S el (Dl pi w s L
A0S a8 5 sy s APHEV L Ve o/0) aslyy Slis
=S » 33 ad> o ;3 (Cucurbita pepo L.var Khoi) _;lews
S5d S 4 TSWV g 5,50 55 d0ns S 55 ale
0355 SlasS sy 5 LSl N gae/0) Ol 4 NaySO;

A3 S Siale S 5Y d> s s (Nicotiana rustica L.)

Sl 4l
J_E.;J)j_ﬂ Lst_ﬁwjj_’j VSW OML:M}JLJ«A M\wa:é‘j
V_EJJA_};YO Jols (osdmze (sladilpe 5l ke s 5 2SS
Ranunculaceae _»\

S o3l il S P 5 ~ 50

s Leguminosae Solanaceae Cucurbitaceae Amaranthaceae



\YAP e/ (&) Jsl U\.«fs/rﬁ:j\a_ JL.«/‘;&:L@\;»‘,‘_;)'J‘,L:S dﬂ}r}‘&

e Do, 18 Yol 5 STy e 123813 0T 55,
S o ks K 3l QS L 5 st o L g
5 i8S WBLL as deess 33 (UA) Sl Jslysl o kad
SOl aids Vo Sl o Gl Ky g e SO S

(V) K oy SR Ko L 058 K2 5 ey 5 0305

595 5 s 3t aalizal U oLS JSRNA g1

Yoo 03852 mle 3l basJTelS S 5l e o sl S
e 55 AS N M ) (¢ Seslas b 25 S
(pH=14 .\ Jjjl_":\};i.lSj:)SDS «o/°\ M EDTA ¢/\M
i ool s 3 S LSl 3 L o g A LS
Blsl o, 5,08 b oo had day al e 3 S 03] o
ol OF o VY0 oy 5035 o a4y oyl s s S
4.513:0CJJ»«..,AJJE..,\.;u)'vAA{L;abT«.f)J\i:JfA.éLb\Jﬁ\
5003 oo 3 dds an Sdo 4y e 5 (51985 L3 5 50
O gy Dl Sl e A 55k Sl 5l S il 4 s Fgles s
o e Sl e Vo 5 JGBL 2 VIO sy Jsloe
4_3ot_foi.,\.:wb&;,ﬁ;);@&,x_:ﬁeuvﬁf
Gl sy e s A3 35kl 18 Il 5 L s \D e
LS st dws Ve JHUIL Lad J 0T Jlsa s S
St il (J3 Ll 5 b aids Ve Do 4 LI (sl slad )
.l_blSL;})ﬁLMJJJrlq;:\ﬁ..)\i:)fg_éb&))cu).\jm
Jesil e T nd o Yoo¥ro W o a5 Si Lo
.(YA)Mc:}ﬁg%;ﬁtal{@\jA{jdul

RNeasy Plant Mini Kit Qiagen 3l eslews! b JS RNA C‘ Pl

sl oS S esleli o S b oI ol s
NEY JJ RNA (Roche-Diagnostic GmbH, Germany)

Juws_)f C|‘).>v.:.o.~|

(RT-PCR) 55 (5,513  &ums = 3l ey (slo iy L2815

ZYMV g5 4 03401 olS IS RNA Izl & o3l plonil 51

)y S Ny S KCL 2 Le /5 PH=
et e Osbass Ghie O 1) (e Ve 5 J 61 ol
e Cp s S Jol oslas 5 A (6,5 oslas = s
Ssi Al 553 Y00e 53 wiBs 0 e 4 s e s S
JUasl gl add a0 ps mle 5l ) 5 Sa Voo 55 S
Olge an s s 5l sule 5 Wl (6508 olS o jlas .Sl
SDS 3L 5l )y S Wouds S eslel G35 s 5 w0 dals
Aoys 53 PH=$/A N 4o & Tris-HCL 1oy £/Y0) (4X)
S 5 JSb1mlS by do s Y10 (Jy S Aoy S SDS
4_3l_a4_}}<._}rw)43;0u|djﬁ@(ﬂqdé¢ﬁwﬁ
g sl .,U.A.iu\:)\}uiﬁ-db-):gb:«jﬁé:oc).xa
SDS 3L ,mds Ko 74 Sobs 5l 2y S B ke S
O Sods an e Wald 5 o3 (glad sed ol er 5 A WL
f S kol 5 038 13 e b s Ol s aids
QF L5 VY /¥ amals s lacntis il Sl s it
Amersham Pharmacia ) 53 ol J.&.ﬁa O s—dls ks
03 g Ased o 3l 1) S Ve sy 5l . (Biotech
Sl S5, 5 A el 55580, Jee 5 slacSal
g b g S 0F 3555 5 sk solesS ke b
J5 00 Lol oS Olin 5 Sobe slaetin g JsS0se 055 &
o e 5 ey i kd B 05 O5en S5 b
el O 035 e s 4 b gy 55 g S Ol
i B polaH el e s A3 S
ol syl Eay b SO O s Ssasl SIZYMV s ps

A eslizd (Y0) 0L Kan 5 Ss poae Lo s

SIS Ky S LIYMV g 5 sbro Ky (o 5
S5 Sn SIZYMV s 5 slme Sy sdalis Cgr
Gl o3ll 5 Js S eslizul CMI0 Jube ks S5 S0
A el G,k opl 4 s (Fixing method) s, & S5
Pl s s ol T eyl 5l kb S

Sl Hlge s b 5l aiss V0 Cde 4 e a5y 5 IS

Y45



ST 6‘43\551?)\.:5 odS u,ﬂ ‘_;L&u.a‘,ﬁ‘, ;A}S‘Ji}&\wu

LaludS 53 Hls ogmey S 69y 2 ZYMV kwy Sl 51 &6 e Y IS5

Immunocapture RT-PCR (IC-RT-PCR)
4_3_5) &4”).) ‘J_:J‘ L eslad L}.hlcf OJL&G)" g):")) Cﬁ.‘).}

A3 SZYMV s 518G )5 Sen Yoo g oo o
¥ Ode an 5 asny,y g edd G, Vil e Colda JLdy
A eals 3l S Sl e TV gl UL 8L SSH 5 sl
Szt 5l o 5 dd o3y 522 PBST 3L LAY e
34038 L1 0l 03 3T oS o jlas s S Yoo 03
Lo S a8 slaas ¥ gl el S e w
ol S S 5 pian S PBS-T 3L L alg) Iodoes s
s 5 LS 0T 4y eDNA ol gl 03 515 OF JUos

(NV) s S plonil |3 45l RT-PCR (sl S

e alS s HLs eaiS ws T gla s
LaasbalS s s ol (sladisy 3 ol edalin (39l
Jeld s S odalin & (oDle (5 e 3 690 Sl
L b it Do 4 S 0 S5 L o en Sl 4
Ll JSo i Ul S0 o 510 IS0 5
S8 5 0n S558 oS 5l eSS 05 (8255
Cogo a Lo yn 555 53 (Sapl oMo 38 o)Ll (515
saba s A edalie o5 Ky i 5 JSKE L 0AS ot
Jpaoms CnS 5 CodS LIS EalS ObLS pl s S

le.hd»jﬁj ﬁ‘ﬁmﬂ'}&quu (YJ&M) .L;bjf odalin

Yav

b S 15 eslinad 5y 5 s 6801 Olse 4 5 )
4533 Yo Do & odd 2| Sl RNA (ol 51 25 Koo 55 I
m_,‘ >y Yoo 3lesliul Ly cDNA ot &g
R- oy o sSae S 5l 5 (AMV) Avian myeloblastosis virus
Y &el 5 (5“GCGTGGCAATGACAT-3") JI,— L _DAG
Yo oSty S 53 L31350 ojlons o o 55 AVFO-AVYA ond o
o 3 PCR Opa3l o3 S 3 ) ¥Y (glos 53 (5 )5 S
SO a b ST eDNAGH s o iy ol (5 205 Sn 00
Sl 1S o 3 Ve 5, SKe Yoo GV 5 S S s
d150 LMgCl 1Y e ke V0O (lind (55 A5 89S 5 Sl
S U FCO ¢l (Fermentas) Tag 3l,—s L,
Js—5 L F-DAG ;R-DAG L~ S5L__%f 5IPCR
AYANV-AY 00 B ge 53 él 5 (S-ATTTGCGCTGCGATG-3")
ol el S5 p3Y s S eslis  L31350 o los 4 p 555
C s Coat protein (CP) Jlius i Ny b4y o (laalas La S5l
=SS, ZYMV £ 5 Nuclear inclusion body (NIB)Jl-.s 5
AF 3 B e Sl d Laa sad adsl (3l a2 july S e
Jols S Y0 53 PCR 1Sty s § ool ol S Sl a3
) S sl a3 AF glas s a4l To (g3la kg al o
VY 3 abYe daus 5ol S ol am s ¥V (las 3 36T Jlail
ez 5> 4BV e (5l e sad ol 52 2 ol S Sl a
3l o3kl Ly PCR J oo s ki S 13 51 S il a5 VY



\YAF JLe/(bj) Js! a,w/r.njb_ JL&/&:L@\LA}‘_;)'J}U&S Oﬁ}r}‘&

100+

80

K 60+
3
S

\7.3 40

20+

0,

ZYMV

WMV -2

TSWV cMv

S o adlate 3 ilitie b s s 4 LS sk g (ol deo s lsges XSS

15
12
I o
',
Qe
3‘
0_
Q *
s &
S &
R\
v

it sla g g 4l gl Sy pls Sl Sl do s lage ¥ S

o p 3050 Sk BB s b duls i SOy adlale o

ZYMVATSWVAWMY2 s s e & Wi g 51 Aoy
Sl LSS 5o s s ol (FUSCE) Loy o341
2 oMl aS Al e b sy e byl s Bdes
il a1 i 53 hen 0 255 ol 4 s L S
A3 Ao Sl Gl b e o3 o SIS adlaie 3 oS L
S o)l g e (6 ke Sl gl (S5

REIAE I W

o p 2050 D SB s g (S auls s

I 4 L-;’LNL«\:J éLﬁwJﬁ) L;JL):A Loals Or )‘ J.,al;— c>l:.>

L AYAAY cladle b s glasladS [Ls ous o3
43,5 ¢l DIBA 5 ELISA 5 eslica|
oS e.s}_ﬂ SLa g,y aS 3l 0L sdal Cvses Clb
535 TSWV,WMV-2 ( CMV.ZYMV Jols glalslS L=
B Ao 3 VY s 3ZYMV @ by s Sol op zin oS
CMV 3 TSWV WMV-2 sla s o5 4n S350 Ol
(o=l esdhe (V) 55 Aoy YA 5 YV YF/0 (S e
A 2L a5 263 Sl ST il ke 5l S
5 ZYMV+WMV-2 ZYMV+TSWV oly 5 S5y 1

YaA



ST 6‘43\551?)\:5- odS AAJ” ‘_;\Au,-‘,ﬁ‘, ‘;J;SIJ:,‘;:L.«\;.:

S OLLS 535 5 S G ng Sl wls ) g

e;|_,SL">/w-L° r\.;

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
$s,mo,vb vC,mo cll,mo,y no
mo, ve mo NA no
b,vc mo y,W no
mo,vc 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= S Apow= S ehves oy, S8 cvb=(g s S8, cy=a,5 «b=odd 55 cm=Sil e «mo=Slile

g_A.L;burL;)‘ S QU}.\SJJoJWCMV wﬁﬁ)}()t{:_}.is
LS 5.0 JSs) aiiel js Satem s Sy 30 4 055 5
2L SIZYMV. 31 281 0L 5 Ol ge 45 Ranunculus  sardus

J_:iﬁ;Oiéjjﬂw)ﬁ)w\l.@.l:).,\iﬁﬁobw.ﬂ\uw}ﬁ}

gl (Datura stramonium) o, 55 55, TSWV A&

¥4q

no=.5Me ML cnll=j5 S5 x50 aSd ccll=55 IS a 50 oS

)ZYMV le—’hu”'ﬁj—.’.) Ldl_nﬂ U"‘ B ] onT \ J)Ja- BE
(C. 5 Chenopodium quinoa) o ; asles &S 55 535, CMV
Ll s gas sl K358 ab 50 sa s amaranticolor
JJSJ_:J)S &.:3_5)& &*—‘p}‘ LSLAA_{SWMV-Z oS —0
obb..:t_ﬁ- Ql_Al._.f S o~ WMV-E 39 ZYMV 6L_Aw_5)_i)



\YAF )an./ (\TJ) JJ‘ e)l.«fl/ rﬂé}‘i Ju/ @#@hﬁ}dj)_’“ b_’ﬂjf}\-ﬁ

ZYMV 1 53 908 & 5 Kbl S (0 o) dade S5 nd g0 4 (1 (0 S

TSWV 31 55 058 S 5 SKalige 9 6555 (@ w50 S b g oSO (A (PSS

dr S 315 0L S ploil (STl (slaals A 0ga3T L oS
st a5 bzt L JUisl e 15 51315 b s
ZYMV g5 o ol 53 s Sl ine sl doys SO
Sla s 5 Ao VO 3 5d JUh Ol o SYL 1ol
Aoy YEN 5 FV/O Ol 4 i & WMV-2 5 CMV
OF sdias olis Laesls Kls anlis LV K3) Al e
05,5 S s A. craccivora s A. fabae aii 33 4S o
Sl 03 A ol e sl ea b s B Sl
by en sy JUE) Ol o i Slls 4nd 53 oyl a2l
#V Ol e 4 Ll s s o YL (lyls 4. carccivora
3 M. persicae 5 A. gossypii Jf.ls s 95 Aol e Ao
ooy JWEEl Olgee o 2eS glls 5 A S 15 pss 05 8
Ao YO/O 350> A, gossypii ai S| Ol &S (55 5k
Ghils do s SO Jlazl mhas 55 05,5 53 cpl Sl e

JDWQL?-MW‘}D‘}N&::‘}JJSW}AdLA&
Nicotiana 1ol O 55 &5 3| diLMJ)f S0 2 ) pesdle Al
Al s St Sl 4y s N. glotinosa  rustica

5 S5

ohd pluls g g pg lars JWl Ol g opmad
a bk g CMV s WMV2 ZYMV s s s
Al 5 oy YRV S VBNV VPV S 5 4 M. persicae
o |, CMV s, WMV2 ZYMV la s, 94, gossypii
A A5 el e Loy PYIY 5 o VYUY Ol 4 S S
SLa s, s Y8V Olsme 4y |, CMV s 59 A, fabae
Sl JLasl Vs ks VY Ol & 1, WMV2 3 ZYMV
41, CMV s WMV2 ZYMV A. craccivora «.i )
Lesls Sl sl .3 505 Jize YV 5 ¥8/V VNV (5 5



ST 6‘43\551? JL:& S u‘,ﬂ 6“&}"}..’ ;A}S‘J%}&L.«u

N ©

\} 2

S 3

$ . Q““, Y‘\‘b
» ™

J\EJJ‘ Jwﬁ)é &ﬁlﬁ)‘é}»}./\‘}&:

mﬁﬁjkbjb‘jmuﬂgﬁju

Juif g

O Q Q
NSRS ,\i“

Q

J\EJJ‘ Jwﬁ)é &:i?l:»j:‘,.d.\/‘}ii

;lju&w‘,ﬁ,u

PO O 5 del b ST J5 53 ZYMV @ 031 0LalS ol o jlas 5,585 5801 s A IS0
Hu,gfo,,u,,;,siougff,mvdm,w‘@.,s,z;,m oyl

TEM L ZYMV 55 QSL‘“;.‘, R
f}fﬁ\*&w)&l_gdu)ﬁjéuaj_iﬁ u_..u)ﬁ);
ASJ_LJ\_l sl Lst_hc\:_..f:) S92 A 929 éhe;ﬂ
Ll sdalis cv\._;bj.g JIA}.:[_: V4o -]G_.ms'}:ﬂ e)".l_..:‘ 6‘)‘5

(e JS3)

TAS-ELISA iy, 3l o3kl L ZYMV (slasyldr 515 i
54 Lo i slaalar aes TAS-ELISA (a0 s
Y Y 4_:.@_‘:' Vol -¥ 9 Vo =Y Vo -\ ‘_S‘MLw_M LS_‘; rfﬂ

Ssls OLES sty oIbUS slasls ade

(A JS5)

L ZYMV gy by o500 S50 O35 oS

W Oy 9 SDS-PAGE 3y, 51 eslaxul
el Ly ZYMV iy i,y Sy S5 055
SLSYE/Y 3500 O 03101 5 (5 1S o311 s sla S le
Sl OO Oy s 3 (AUSKE) s S sl 05l
byt s i sy oo et AL (el K5
(QUSE) s S edaline (g1 shas 20 B (555 () R



\YAF JLe/(b‘J) Js! Uw/rﬁéj\g Jb/ﬁ@h}dj)}w C}j\#}r}‘&

o lods u:_,ﬂ ‘_;‘AAS‘,‘J\‘}\' ‘_;LM)\.«:' gj‘f‘;\gg‘_;‘eﬁdj‘;»lsb @lﬁ AR Js.i

oo g A Mald 5 5 40 9 F oyl 9 (GeneRulerTM 1Kb) S ;L

5> SIS Lt o gast ey OLE5AS oS 03 T (sla s s
S5 S sl cpl il sl &l Gl Ll L
CZYMV 6l s o i Cob o il 3 glabslS L
ol odalics V.:M.o SISk » CMV 3 TSWV (WMV-2
53 S aibis Sl GbbllS s Lt sbas s s
gblw sl jleds 5,058 e L Ae-AY gladle b
Sl AL LS s Sl Ol .coils Cillas Olg
035 s (e Sl a5 5l A3 Ao s 5 YL
534S Go5b o Bl JalS Sud 4 Jsae Ol
A gala ) o Jpame ol S35 5l ok
WAY L o35 0dd 28 055 s Fge Gblie () 3 ooy o0
Nl_gbj_ﬂ.«o)-g)bﬂ@r})wh;ﬁjw«f«a-}:lfdsﬁ
553 L Sl Ol 5LaS a5 5550 551l 51 i
48 5,5 o)Wl Guilgl 5 s DANIO oY sy 4 0155 0
o S 1 s 3 L o3 odkal Cowdas = sk
Al Sl 5 (6 i Sl Sl s s Slaoben 4
SLa s s 4 315 DL Gaiows ol 3 el sy ol

Sla s s L b o adlaie s (Il Lt oS o3 )
S o para SIS (555 p s piS e sledd 215
(‘L?L}l Slallae bl )l b BVl (655l 90 s
SCMV Lol 0L550S Cle sba s s Wbl 55 o

IYMV g5 (oS Sn 09 7SN o I3

YQooo d_l.a.'fuu.le

(IC-RT-PCR 4 RT-PCR) | oy (slo pou; 23Sy
350> 55 (laskd F-DAG 5 R-DAG la 5T 51 eslinal L
SINIB 5 Gids 8y, 5l fend JIs 4 by o YOA bp
03500 53 b pl s § 3G ZYMV Wl sl glad se
Sl 53 3 ] 5 s Sl olS 1 ol

O JS2) 13 K edalin 03 J1 Slads gai
53 bt oS T (sla s s GES1 o en 5 bl
WAY L AYAe ladla ;o &b s sl slaalsls
AL (ZYMY) 548 5,5 Slise oo s 45 2l 0L
sosls jola st se s o, (Uew s VYY) QS/UJT Ol e
e Salipe s o by (Sapdl dos o S
Ol 55 pls sla ST ik o YA Olje 4 (CMV)
S35 lls DLalS 55 o Sdle dd 5 s sdalie ool
g o3l sy S a LS 4 s gladisel Sl 2l pls
SqMV CMV WCSV L s s 43S Sligims b
CYSDV TRSV. WMV-2 PRSV-W CGMMV ZYMV
F O XYl sk 5158 Ol Cile bl 5l OMV 4
Lyl i s 5 65l LS 51 SliylE ol aes Ll (YY1 7

JJH)JJ}IKAJ)‘J;M;G«AdjSU)&L.«N‘GJ};@)f



ST 6‘43%)\:5 odS u_,ﬂ ‘_;\Au-‘,ﬁ" ‘;J;SIJ:,‘;:L.«\;.:

3 5 0301 53 (V) il el A5 5 5aS
P5S OWAS s s (rF e Olsen ZYMV
() col sl

Olss r Sl sl Sl sl Gty il 4 2SS L
e ZYMV 5l I 3 48 550 blaral i
OF 31 domy 5 dil e Olgr rlaw 55 OLESUS 50 s s
4S 3,5 LU WMV-2 s CMV sla s ,05 40 Ol 55 e
S prsns il il gsd e cnl Ape 58 ) o
ol Gl Sl s Lt el s S
Gl 5l by si S LU 0lSsdS s 5 ol ls, st s
SRS Sl (SSse ans tenl oA 2158
ol S el Gyt S5 ) S 3550 ol 3 s L3l e
bl i 53 STl s 253 S o 5 L5 s
Syrs W oS o Sose e BU ol iS5 ud ) Glalsls
sl ol Ll i s jose st LalS j5 s o0l
93 4S5 Gysbolen Cmul b 6ol S adlee lsa
Soo 2 pte S s s dhex Sl es s ol 5 b siS
(YP) Cl o 5,158 0L s

@bduwJa..ﬂj.?:b«:.iéuwjﬁjdl}_:;\w)ﬂ):
TYMV GLa s rs 45 455 Laseio LabdS 55 5 5m 5
Ly g Mo azd aw g Sl & 4w 2 CMV 5 WMV-2
AYL sl ws s LI ZYMV s s oo ol 5 &S
L) iy 5l Jol ol el 3 s s 93 4 S
e 45 s pa aseioe |y 4SS ol bt Jawgs W s g
Sl glawiy (Sal o ss 055 VU 5 Olsl 3 228 ol
Loy s, opl Wl ey 056 YLZYMV s
ZYMV oy s o LaaslalS el 5,0l 5 e baacs
5L La s s plw S Il s tsls e 0l Ss )l
.mb;ﬁ}u‘uuﬂw@

> A. gossypii s M. Persicae « i 35 S35 alis
B SIS L ZYMY s s VL T Dl U1y

éu&)‘;ﬁ}w)fw|wu|f(\°}/\).})‘.}g_,:bl.b

for

=S PRSV-W s ZYMV 45 Jl> ;5 Lles s WMV-2
osrs e s s e o (Yo Llaxals |y S5 1 Ol
slaul sl 5 5US 5o &S Wil 0 (ZYMV) 58 555 Sl 5
Sl Silise s 5 s S e S50 5 AL
COWMV-2)Y s Slsn Soilisn usns (CMV)
33 3 (TSWV) (K55 4 S el (So 05 s
oS Gl OV pa e 55 = (SQMV) 5us Sl 5
CMV s s A3 53 (T8) ol ol Sl gl
O3 L 3 il e 5 OIS (655 5 A s
L ol 03 B s s Ol sisa CGMMV. s g
o=l s gla,5iS s oS S 05l s edd SLuls
3 53 el 0 sdaline LI5S (S35 SoK & s
Slams s = LIkl s el b abe 51 SLool gl 5is
Liledes _5,L,SPRSV-W 5 ZYMV WMV-2 (CMV edas
Jolse r s e s e S SR ZYMY (ol s S
sdeme SV 53 008) ol o35y b 5 508 s 1y slas
Sl IS o s o 51 s sl ool 0 K
WMV-2 L a8 (655 0 055 5 il oo OL5US (555 2
Sl s s o=l Sl A s Sl sdas g s
sy OLSAS |y Sl o 2y ZYMV. CMV
OF) 18 e sl
SPRSV-W. ZYMV sla s, s alslon l5m s
Ol adex 51 0L gl slaas S g5, — CMV
ZYMV Lgl w53 68 Ldd obs, 6kl (508 5 4l gen
et 03 b Oln 2 5eS CMV 5 (S35 T s o iy
Les WMV-2 s g ol Gel odid Jilasl glad s
Ol 53 (YY) el odid odys dibaie ol )5 oS Sl pwg s
S p Lol slml Jol Lalye 51 s s slagsolen 5
I et 3 edd 4t ld Ol 58S DY peae A 5
SZYMV 50 S ool 6ol 53 Ol sdS sl S o35l
Cucurbit aphid-borne yellows polerovirus (CABYYV)
N gz s 53 CMV 5 PRSV-W, WMV-2 55 55 5 0350



\YAP e/ (&) Jsl U\.«fs/rﬁ:j\a_ JL.«/‘;&:L@\;»‘,‘_;)'J‘,L:S dﬂ}r}‘&

Giond S son aals 15 515 oy OF (gl 1S
O

350 ZYMV s s (b 0055 S 5N0 035
LSe35 52 bt L &S s 5 pens O3 LS T9/Y
Sl s LSRN sy asb ol sl ol (YY)
LRSS IO O s Q}AJTJJZYMV b d“‘j alew s
AN S s S L sy Be Sy (o A 030
Ve o @5 Jab as lasd, slae Sy s5m s skias OLS
s OVA) OIS 5 pend Sladss L aS 55 25l
sls

RNA | eslizul L RT-PCR 4 oo IC-RT-PCR 0 051
2 4 bl (5 g 4 0301 3L Sl el gl Sl S
4 odd gl pal JSRNA 5l eslizal § RT-PCR &30 o
DLl IC-RT-PCR gy Ly avlio 53 085 15— i 2,
Jed e dislasl 5 i S s a4 cod (S S s (6 %S
Total RNA 15l sLa sy o 53 5L DNA (55,
L .tls PCR 05a51 3 15 4o (p e &S Jam ol 5
Jlast ad> o 55 Les o e Gradient PCR %55 31 eslacal
a8 S s 5l S sl a5 YY (Annealing step)
Desbiez L g5 S 5|, S sl a3 ¥V slas 3l esli ol

(\Y)CM‘.}JJ)) b L}"j} 6[:;]350.&3; dl.;J db&.o.h}

S el
S e a5 oSl e e e Sogbes Sl ey cps
Slosds 5 e Wssed el | leo gl Sl s
DLl n s a4 e 855 Lae 55 ) e a5 e
S O gy S5 ailesl SUKG! 51 (g o 2aliS
Ol g Oliul oSs Laar & Calshs glad sal o5l
@b 5T byl bls & OLITDSMZ  liions dns g0
St g Sl 5 S5 5 SIS s
CMV ¢ v 5T Jll Js & IS TACR-Rothemsted

Aoles o 1 S5 Jles

slA.Faba 5 M. Persicae ,A. craccivora glaai s 4 40
Aiea WMV-2 5 ZYMV s s 3 JUsl s e b3t
= Ll cul Gols 50 A, gossypii 4 55 5053 St o
sl g a8 s ool (Gadosd (ol 51 ol il i
o232 (il 53 S L s 45 258 WMV (e 9
A.faba s A. gossypii, M. persicae slaas .l 30
JLasl de 3 Y2V 5 8YF PV o 5 4 1, CMV s
23 o da Gedos ol Sl ol il b as i s 45 sl
Al e Sl s s ol Jalhs s AL gossypii 3 4
Jrel 03 68 3l a3l oS b e Ll e 505
(10) ol 05 ga5 0335 OF 51 s s
wibais lodsl Cows 4 ZYMV glawlis Gdss ool )3
slaslis ola sl JU IS 5ye glagsl 8TL od
slasls . Lws 8 ) (TAS-ELISA) 04030 53 lsblS
=l Y s el s 3 A 6y, S Y atls s =t
S ol s jasts LB S5 s 5les S
Ol e STy Lap o (ST g 3550 slagglis
DA ey SY LY astls 5o gdoeny Ll 31l sl sl
V_ivko sbl g ax g L asls oo cpl slasl (\Y) &,8 -
SSE S ladlugee 5 0L35AS il (Bl (55, »
aikete 3l el (gl mor Glallr ) p onl 53 s e
FIFS etz and 6354 B e slal i 51l
s Laslss S1as gysb 4 g Lis Gbls L 3ol
AL St & 50 & Cucurbitaceae o3\ gl OalS
ol ot 4y St @ IOe sl s Wl SO LS 5 L
= opl Al LS 5 oy SIS asge slaasU L 5eb
Wl sl (i1 S (YY) O 5 S s, Ja 5 O3
W5 ol 505 LS 5 65, ZYMV sl 51 S
5 S g el el i B U (e
Yozl 11 el sus 5 2518 5 & 51 (Y4) O, Kes
o, S Y L) axls jn b adkie ol o) 5 slaalis

S sl ol ol 335 el g 5 48 S 1A

Yo



ST 6‘43%)\:5 odS u_,ﬂ ‘_;\Au-‘,ﬁ" ‘;J;SIJ:,‘;:L.«\;.:

oé\.&“m‘ })}A @‘.Lo

e

g w33 h o8 il | AL gla s s el cla s, NYVe (ryju) RS g IE

O3l Obeul 53 ples 30 S 050 S JoU 4o le Wpe Jole Slubis NYVA L Sl T 3 Ol .CL.C‘uif'J: Y
Olghol o R0 Ol nl (K58l 0 K5 pensler SVl asdlx

oo g VLG 4o Ol 508 Solise Mge Sla s ms S350 5 ol Ll ATV ls sl S e olihe X
Ol s oK1 Ol 5l (S 5alS o K8

S o 83 (Som b iom asl 555 AUy olasl el wlie 5 (i3S (6 (62,00 eliialS AYFO o SLbLL S
i VAT L a0 sl

FO-YY YY alS slasslew O Ol 5 508 5,5 SUlise s s solula= NPV L 5 L3 0

(Cucurbit yellow stunting disorder virus, CYSDV) OS50S 5,3 d@y; o 3y SiolS IYAY Llus sl S 5. b slis 2

s J&sls Ol ! u.i.;ﬁ,al.f eji;S s 3LE SV asd Ol 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.

Yol



\YAP e/ (&) Jsl BJM/rﬁJ}\i JLA/J.:,E@\;»‘,‘_;)'J‘,L:S dﬂ}r}‘&

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.

fof



