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ABSTRACT. During 1992 and 1993 growing seasons , 385 curcubit plant 
samples showing virus like symptoms have been collected for the 
purpose of identifying nine viruses that might cause cucurbit diseases 
in Riyadh, Gassim and Hail regions. The direct or indirect ELISA and 
agar double diffusion tests have been used for the identification. All 
the nine plant viruses to which the tests were performed have been 
identified in the central area of Saudi Arabia (Riyadh, Gassim and Hail 
regions). The zucchini yellow mosaic virus (ZYMV) was identified 
from all cultivated cucurbit species: cucumber (Cucumis salivus L.), 
melon (Cucumis melD L.), watermelon (Citruflus lanatus Thunb.), 
pumpkin (Cucurbita lnaxima Ouch.), squash (Cucllrbita pepo L.), 
bottlegourd (Lagena ria siceraria L.) and snake cucumber (Cucumis 
meLo var flexuoses). The squash mosaic virus (CMV), watermelon 
mosaic virus-l (WMV-I) which is known as papaya rings pot virus 
(PRSV) were identified from all previously mentioned cucurbit 
species except from bottlegourd, pumpkin and snake cucumber 
respectively. The watermelon mosaic virus-2 (WMV-2) was identified 
from all species except pumpkin and snake cucumber. The Prune 
dwarf virus (POV) has been identified from cucumber, melon, squash, 
and pumpkin. The cucumber green mottle mosaic virus (CGMMV) 
was identified from watermelon, melon, and bottlegourd . The 
cucumber leaf spot virus (CLSV) was identified from the plants of 
squash, pumpkin and bottlegourd, while the beet western yellows virus 
(BtWYV) was identified from the bottlegourd plants only. 

The results of this study confirmed that the ZYMV was the most 
detected virus affecting all the cucurbit species in the different 
locations of the central area of Saud Arabia, with 60.5% of detection. 
The lowest detection percentage (0.5%) was observed with BtWYV. 
The immunological tests revealed that most of the tested samples had 
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mixed infections. also it revealed that about 25 .7% of these samples 
gave negative reactions to all of the tested viruses. 

This is the first complete and comprehensive study on viruses that 
infect cucurbits in Riyadh. Gassim and Hail regions which together 
form the central area of Saudi Arabia. In this study. the WMV-I was 
identified in the central area for the first time, while four cucurbit 
viruses which include BtWYV. CLSV, PDV and WMV -2 were 

identified for the first time not only in the central area alone, but in 

Saudi Arabia as a whole. 
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~I~I 4..,....ySJJ ~'il ~y-:-:JI cY'.J~ ~ J.r-:JI ~ ~i (V) J.J~ 

~ 4..,....IJ..u1 ~ J1l:J.1 ~ J (SqMV) 4..,....y5J1 ~~ cY'.J~.J (ZYMV) 

o.r.-JI u~1 J \~Y:-.J uL.J~1 75i 0lS (ZYMV) J;'il cY'.J~10i.J 

~'iIJ~~ o~4iAO J....::'icf~ 'rir J~..rU~~ 
.Y> 4A:~ ~ ~I uL.J~1 cPi 015 ~ ~ (CMV)J~I~';;; cY'.J~ 
~ cY'.J~.J cY'.J~llh 0i.J (BtWYV) ~~1~1)~1cY'.J~ 
~ Ui.:J1 J1l:J.1 J ~~uL.J~1 cPi cf GlS (CLSV) JL:3-1 JIJ.Ji 

~~)I ~ J CLSV cY'.J..d ~.J ~~I~ J wJ\5I~.J 
.~ 

~ ~I uL.....J~I eyi ~ (A) J.J~ J ~.J..lli u~.,.wI 01 

~~~ ~yAJl 4bWl ~lJI.J ~L.all ~L:JI e;'il J 4-# J ~I 
~ (ZYMV) ~I~I ~ySJJ ~'il~y-:-:ll cY'.J~ ~ J r-:JI ~ ~i 
~ \~Y:-.J u~.J~I;5i 015 ~i.J 4bWI ~~L:JI ~~I e;'il ~ 
: ~L.a11 ut...--JI ~~~~~~ tf JS' cf o?1 ut...--JI 
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cf (WMV-l) '-~J ~I ~';;;.J (SqMV) ~y5JI ~';;;.J (CMV) J~I 

~)I t;-il1.J J;'il cY'.J~ ~I~II~ u~.;-4J1 eyi ~ 
cY'.J~ J Y k5 ~ JI..,...-JI ~~~I cY'.Jy-::-ill iL-.!..ll.J ~L:JI cY'.J~ 
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4;;6' <) II ~L:l1 J.kl:.ll ~.j ~.Jj)l.J ~L.all ~yAJl ~WI.;.JL;~ ~ 
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~ J.r:J1 ~ r.l ~, e;)l1 o~~~4",~1 uL..Jy:A.l1 ~i 0lS'J 
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~~I oh ~ J~llh ~IJj.)l ~IJ ~~.., L...y5Jl utL;.; (f 

~ ~::..: ../)~I..,1 ~I ~I u ~I J>-I~..,I JP.I ~ T~I..,..... L 1.., Jlh; 

: ~ L...~I,. _ .0' uL.....,~ ~~ ~r-:JI ~..L!.., 4 ~L::....:JI r-'"""j-4 
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. (SqMV) 4....,~I~~ U"'",.d", (CLSV) J~I JIJ..,I~.., 4(PDV) tyJ-1 

6J.jL,JJ ~L:JI ~~I e;~1 ~~~I oh ~ ZYMV U"'..,y) .b:-.., .ul 

)~1U"'..,.r:;9 ~~r-:ll ~ r-l ~~I~~ ~"'J)I ~yAJl 
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~Iuy (f ~~ .kAj ~.., (SqMV) L...~I~~ U"''''~ 0\ 
. 4....,~\u~ (f 0.1.>-\.., ~.., 
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utL;.;:r ~ Q ~ ~ ~L;.; ~ 0..,~.., ~;~ J...alIJ~)'1 ~ 
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~L::JI e}'J1 ~u~ J ZYMV if3~~ ..j~I ~ ..Lil 

(SqMV) ~y5JI ? ~ if3~~ ..j~I ~~~I oh J ~3J)1 

~\~'JI ? r,-:II if3.r! loi, ~l;Aj13 ~\ if j5J 0..L:>-13 ~ J 
, ~L.all ~)I ~I if ~ 0..1.>-13 ~ J..jf..w (CGMMV) Jl;->JJ 

. ~ ~y5JI u~ if ~ J (PDV) if' ijZif3.r!..jf W­

: ~4)I~r-r 

~~~ , i A J ~IJ..u1 ..y uL..3~1 if ~~ ..jr-:JI ~ 

~~)I ~ J ~3J)13 ~L.all u~yAJl uG~ if ~ ~ ~ ~l.,a..,o 

'-~J ~I?~: ,-:?,3~ ~ ..j.r-:JI r-=:r-1 ~ (i J3~) 

if3.r.;9 0L5 ..lil u~1 cl\.j J (BtWYV) ,-/-)JI ~I)~lJ (WMV-l) 

J ~i uL..3~I..,.:siy. (ZYMV) ~I~I ~~~'JI?r.-=JI 

~~~ uL.. ~II ~ loi (CMV) Lj..1 ~ ~ ~ . U 4..Ak:.l1 . 3y-::-"-' ~. J ~ ~r. if3.r.;' ~ ~ 

..,.:s1 0i (i) J3..G:-~y.. dllS <G3~3 ~u~1~ J ~L.,.:,1 
L~~ 0.75 ,)1 L:1J dl~3 JL;l13 ~y5JI uG~ if ~L5 0~1 u~1 
~WI· I •. ~I 4..Ak:.l1 oh . (~JlJI i ~I)LJI u · II~ ~..r'""' ~ ~ ~ . 3 ~ ~ .r::--:' 

~I~I ~..,sJJ ~'JI ?.r.J1if3.r.;9 0i J3~1 Ih L!'y.. W- . ~~)I 
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~L.J~I~ ~~I~ r-1 ~. (CMV) J~I J.:9~J (WMV-2) 
~ , ~ ~ 

~~~~I J.:9y-:-:JI ~J~~ ~.r-:JI ~..lAl. L5.r:-~1 ~J~I 
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'I' 

'I' 

'I' 

0 

\ 

~ 

\ 

\ 

\ 

\ 

0 

\ 

t 

'I' 

,. 
\ 

\ ~ 
JL>­_ 

i ~ 

~~ 

.......y5 

~t) 

~Jt) 

\ '\ 

i 

" 
'\' 

'\ 

,. 
'\' 

. i\ 0.0.,. i~:..r-(.kr.ikJ \ 0.0.'1' i~:..r-.r.lY-kJ-.:;.J~I~ '" 
~jJl~I)?!Ll"J.;-): BtWYV .. 

. )".>...lJ ~I~':JI J-i.r.:J1 Ll"J.;-): CGMMV 

. j L,J.I J-iy-; Ll" J .;-) : CMV . jL,J.1 Jlj) ~ Ll"J.;-): CLSV 

. ........"s:JI J-iy-; Ll" J .;-) SqMV . tyl-I i jA.'" Ll" J';-) : PDV 

. '\'-~j~ I J-iY-;Ll"J.;-) : WMV·2 \ ­ • 
~ j 

.;..\..,II .­ - '.L--=-:- ...r.r.' Ll"J.r. . WMV·) 

. ~I~I"""".)5:.U;..;':J1 J-i.r.:J1 Ll" J.;-): ZYMV 

: ..r"IJ..I.l1 ~.)'J Uh.:..o ,- y 

~~l.,a..o ~l:-i ~ ~)J ~)j~l~ -G\ ~ (') JJ..lJ:-\ j-.4 

oh ~ •.::.A....J~~~ J ~\ ~ -GiJ 4......\j..u\ ..y ~\ •.:.A....J~ 

~."s::J\ c.?~ - (ZYMV) F-\~\ 6.-.".s:u ';"";'j\ c.?.r.=J\: ~.ub;l\ 
~-~j ~\.;-;~ _ (WMV-l)' -~j ~\.;-;~ _ (SqMV) 
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~ .Ji ~ I ~~ r>-'.j JA->- :.r ~L.o)f I ~~ ~L;-:JI :Jy.-.J li>-~ 
J~~~ I' (f~L.o)fI~JZJyiJ--I~~ ~ ~IJbL:J.I 

~ ~.J~I ~l..p)fl ~ 0i.?~ -lil. I' · · Jl ~I oh ~.Ai LS.r>-i 

oh ~LS ~I.J-" yS..u1 ~LJI ~I~Jl~..G u~yAlI Jy-i.>­

(Al-Shahwan 1990, Sammons et ai. ;.si.Ji ..t;>-I.J J"'.J~ (f ~~ ~l..p)fl 

1989, Schrijnwerkers etai. 1991). 

~\ u ~\.J JyiJ--I ~~~~\ ~~..u\.J J.\ ul~ u..ur­
uL:-:-J,\ oh ~~~~) ).J:J 4J 0~.Ai ~I.J ~".>\.:JI.Ji ~I 
(Al-Shahwan 1990, LS..,,->i ~~i~ o?~ :J).J ~ c: ~ Ih.J ~)I 

Dodds et ai. 1984, Natwick and Durazo 1985, Perring et ai. 1992). 

: LI)..uI..y ~L..,J.r.A-U ~I~I~I-Y 

~)\~~~~~~L-~~~4)I~J'1i~ 
Y . • tP til y

I 1\ ~I o..u ~~ ~..u.; ~L:J.\ ·l:::JI . _1"\'\ A ~ ~ ~L>.IL) '-.$'. ~~ .J~ ~.r-'--'~J ~ 

~~)I Uk.:..,.J ~ c-y.J'11 Uk.:.., ~ .r"1.J..u1 l:?:JI.J ~: ~LS~ JbLA 

~~I ~ ~~..r-P ~ ~I ~ Y )..ul ~ ~I~:J ~ ~Ld-I ~ Cy3-1 ~) 

oh ~ L"'L!JI ..u~\ ~i:J~l~~.J~I.J ~)\ Uk.:..,.J ~ (~J4.?.J 

LSY:'11 (f ~~LA ~.J~~~ J5 ~ l..t LS~\ JbL:J.\ 

LS:J\) ~ ~ JbL:J.I oh d ul))1 ~\j--" ~~l~ ~~;i~ 
~ ~ ~ 

kL.; I .,~ ~'1 ~LL:J.I· ~ ~ l; U :;'14bWI u\.j~ ~I . ~~ \..ul 
. '+.:-'-' '-:? <Y" CJ-4 .T~- r.J7 ~ r .))~ r .J 

-JI..L;l1 ~\~b~~ ~~.J . y---l1.J ~)u ~~)u C"YJ'1\ 

:J\yA;\ Js- J5 L;'11 JbL:J.I oh :.r ~ j>J ~I)..ul ~ uL.,~~ 

: JG\ y-.-JI ~~~.J Y'->-.J ~I~:.r J5 Jl6..9W)f~ 
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, ~ l( _l-=-" .~i~ L. ·II~I ' I -IIUWI " If " U- u-----" "' U--Y '-:I c..r- .. ~J 

~~) j>':>\.::.A)'1 ~~.J13-1 ~I u~ILSJ.>.l ~ 4'l+l1 u~1 

J~,y~O~~I,y~' A~L::JI~I~ 
o~IJ ~~)'I,y ~l:>-~~UW1~W' , (~Iu~yi.ll 

~ ~, ~.J~..ul.!S 4J~1~J+. ~~LJI ~I Jl ~.J:JI ~ 

~(~yZ~ ~..,1.J /v-) ~.J0~ ~ u-L.." i o..u ~I~ 
, ~L::JI oj>l) ~~~, o)J1 oJ;>-~.J~ 

t.!J \:.11J ~l::J1 

.... -' 
iL-.:JIJ .J~I uL;~ Js- ~Jy-:AJI ~lr')'1 ~Ifl,y --4..LJI..uy. 

~~)I J1Lo ~ U-J.J)I ~)IJ ~I t}JIJ ~y5JIJ ~IJ j>l!lJIJ 

~Y ~~~ .1.:>..,.1 ~~~~I ~.rJI.o::.w1 If Jl>J r _,a ;;I\J 
;. ~ F- - ~ 

..uy. ~LS?~ ~,yJI.uk:J.I~J.>b?':J JA->-,y ~I~~I 

~ .1.:>.) ~ , ..G-I)I uL:-:JI ~~I ~I~~I ,y --4...w1 ~y.-J 

LA ~~I~J' J.>.I}I JAA-I ~ tU)1 ~~I uJI uL;~ ~ ~I~~I 
i U 0Jy-:>-TJ Provvidenti J ' i' ~ "\ ~ i U 0Jy-:>-TJ Milne ,y JS oy-S ~ 

, i' ~AV it>. 0J?TJ ~;J.......,J i' ~AO it>. 0J?TJ NamethJ' i' ~A i 

~I~i~I ul).l~1 I>~i ~..u~ ~ ~I ~)I ~1~~I,yJ 
~~IJ #~I ~~IJ (Fleck) ~L:JI ~~15 ~I ~Iy~ J:J~I 
~Iul~IJ (Blisters) ul.r-:JL.5 o~1 ~1~iJ (Mottle) \ c" .; :LI 

)~)'IJ (Curling) ~IJ (Stunting) i j-i:JIJ JJ~I i jiJ ~IJ 

~I ul..uL.:J.I ,yJ . (i, " ~) .JWI o~J ~~J (Yellowing) 
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~)~, • /' ~~Iu~\J~~~~~I u~1 

~~~.J' ~jJIO}T~.J.)~~Lo..ll~I~~, (4jsJ 
i~')I1 uWl~.J' ~I J.:.--JI J~ jf')ll ~ ulj" 0yU ~I 
, • • /' ~~LJI J#~ ~~).Qjl ~ ~I (.)"".J~ 0.) L,al 1 

uWl.J ~I~~ u ~\o)r 6..:::-.J.) ~~L... o..ll ~I~.J 

Goat anti r-:j':J~ 4..by')I.J ~lll ~~I .JLJ1 ~ 0.) L.al1i~')I1 

~ t~i.J , • • /' ~ \ S.; ~ .; ;..; ~ mouse IGg-ALkalinephosphatase 

0.)L., uWl.J ~~.J u ~I o)r 6..:::-.J.) ~ ~L., o..ll J.:-1..l1 ~ 

.) k.5 J~')II ui~ ~~.J ~~ ~WI ~y-) ~~.J .t.)l~WI 
i • 0 ~.,16..:::-~ ~ ~lA;j1 0~1~ -::...J ..w BtWYV ~ ')11 ~LJI.J~':JI 

. ?yL; 

Agar double diffusion test~? J~iJ V,))I ) . .!.:.i;11 Jl:=->l-r'- Y - Y 

.JL;..J-I J1.J.Ji ~: ~ uL....J~ ~~ ~.JL:-:->-':JI Ih il..G-.:......l ~ 
. (PDV) tyJ-1 i jAj.J (CGMMV) ).;->...u ~I~')II ~.r.JI.J (CLSV) 

~~.J i' qA i i~ Hill ~.J ~I ~ykJl ~.J~':JI 4. ~~.lAJ 

.J i y..)~I .L..J}5 ~~ " Ao .J ~I .JL;')II o.)Lo:..ro r-==:- " "\ ~\~~ 
~ , yk.i...o ~L., ~ , • • J Sodium azide i y,..)~I ...uji ~~ " • r 

.) .Jt.;')I1 .) ~~~~~ . ~ J5 .) 4,1 oh :..ro ~ , i ~ 
~l>-' .AA....JI - L. i I A" J5 L; ~ l;.:. u~~6.1~ ~ LI\ .<u::: ..J r- '1r" ~ ~ . .J . ~ ..r /' 

~~~.u..k.9 ~ L?jJ1.JL;')I1 ~ljl~.J r-L i-i IS~')II.J ~I 

6..:::- .J').J " • r ~.J.D ~:1~ L?~ ~\ uLL....y-oiJ\ J~~I (.)"".J~I 
}~L..s""'.J~ i /' ~ (0.02 M Phosphate buffer pH 7) V ~~ 

. .J~~I~')II~~I(.)"".J~r /' ~.JtyJ-lijA.j.J~1 

-v­
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Direct ELISA .".!.~II.r.J)I1 J~l- , - ,-y 

i' 0.. VV i~ Clark and Adams ol.i..,o.J W )~)l1 Ih il~l~ 

~~~ SqMV, WMV-1 & 2, CMV: ~ ~L.....J..r.:9 ~) ...A:.r-:J 
~I ~IJ~~~~I J"'.J~ 0~L,al1 iL;~~ Ij))Il ~ 
~y-iJlo}r-~)~~~~L,c:)o.ll~I~~" ••• /' ~ 
~~lr":;';;JU~IJ~ .JIJ~~I~~, ~~.G.:(ioro) 

~~ J5 :r ~, ~~ ~L::JI ~~I~\~~i~ Ji~1 
r • • ~i~~I ~~I -.r'~l J~:r ~ , • ul.,.:;0 0.1.>­

~ 1-11 ~b.....:;. ~ ~I ) (Wells) ~ 1-11 ~b...:;j . ~ / ~ \ <:­
~ (JA ~ L Y. ~ (JA ..r;:'.J..r""::'" 

o}r- ~)~ ~ ~L,~.ll ~I~~(o~ ~~~ jSJ 
~~..w ":1L .k..;)\ \ ~I\ ~l.,.:;1 ~ 1-11 . \ c ~ ~..w, ~ :\1 . ,~ .~f~ .. ~ !J~U--~ . r" 

~)~~ ~L.,., o.ll ~I~.J~I~\ J}.:--o:r r· • /' 

~I~~:r.J ~\.A::.lI J~ ul.,.:;l~.J ~I~ ~, ~.}JI o},1'>­

~l>- uW~ ~WI ~l...4JJ~ ~~~~~ i· -, 0 :r C.JI~ o.ll 

JL.-11 ~t.?)l; .1.h.....ly' ~\.A::.lI o~l; U ~~~.J C:1y i) j5)1 ~.?JI 

4-lyb ~y ~ Dynatech, UK 6Sr- J..9 :r ~I (Minireader II) Ij))Il 

i· 0 4Jyb ~y ~~WI 0~1y-i u ili CMV ~:1L~y~ io..· 

~~Iy') ~I J"'J~~ ~l.p)ll ~;i,..)l> ~ t!'.J ~LS,?y~ 

. ~)L4JJ..uL:.5 (~I ~~:r 

Indirect ELISA .".!.~I.d-I.r.J)I1 J ~1- y - , - y 

(BtWYV) Lj.~\~I)~l ,-?,.J~ ~)~)l1 Ih ~I.r.l ~ 

~ ~) -;JI ~ybJI ~ (ZYMV) ~I~I ~y51J ~~ I ~y-:.:l1.J 

~ Ij))Il ~~~~~~, J~~I~~I 6S.rJI 
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tjJlj ~~Ij ~Ij ~~Ij ik.!..llj .J~I ~L;L;.; j.4 ~j~1 u.b1"';')11 

~~j (\ ~) yl:>-j ~Ij u.b4)1 Jkl:...o ~ ~j.J)1 ~)Ij ~I 

yJ5 ~j~~. i\ ~~r j \ ~~y ~W~I.J)I~}IJ~ 

~ ~~I,Mlie >- ~~'Yu. u-::5 ~ o~~ o.J~ ~~I oh j.4 

~~I ~L.,j~1 J--o ')llAl.JL.a...>l ~(Ice chests) o~~I ~~l:.....a.ll 

. ~j~I~)1 ~~_I.I)~I~ 

~J~I~)I..::,.,L:-:-J.I ,-,,aM;" ~:; - y 

: ll..a11...:; I .J..L.::.:>-~ I ,-y_ 

Enzyme Linked Immunosorbent Assay I.r-))II .J~lil~l~ 

~~j (CMV) .JL;J-I?~: ~ ~L.,j..d 6.::-.., ~ (ELISA) 

??'lj(WMV-l &2) Y ~.Jj \ ~.J~I?~j(SqMV)L.....~1 

.J~lj (BtWYV) ~.;JI ~IJ~lJ (ZYMV) ~I~I L....,.s:.u ~')11 
~~ (Agar double diffusion test) l?.?. J~i ~ (..J~)I .JL.:....:;'j1 

M M (CGMMV) L.:>JJ ~I . '\11 ~ M MIl: ~L., . ~"-YU ~ j .J ~ -?.r:"" ~ j..r:;JM _ 

~L,j~1 J~i ~I~ ~.lij' (PDV) t.,3-1 i ~j (CLSV) .JL;J-I JI.Jji 

(Agdia Inc., ~"';')11 Agdia 4~i ~~ j.4 (ly!)Il) ~;')11 ~)J~ o~1 

~ ....\...0 ~l!.\1 ~)J~ o~1 ~L,jy,:-A.II Jl..a..oi lot , Elkhart, Indiana, USA) 

(American Type Culture Collection, ~~')11 ATCC~'y j.4lA1jl~ 

. Rockville, MD, USA) 
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4....:>-~\ \r. I A~\ ~\; '. L:; ~\i (PRSV) J;,U\ . .i....il..J..\ ~\ . ~. H.5'- "'(r'.r.7 -I (y!.. '-:? J .. -I ~ . U""J.r.:9J 

(AI-Shahwan et ai. 1995, AI-Mus a 1989, Dodds et ai. e;l'\ o~ u~~ 

.1 ; J 1984, Horvath 1985a,b,c, Milne et al. 1969, Perring et ai. 1992) 

r-1LJ\ :r u ~~~i -j uL..J~\ o-4-! ul;~\ o~ ~L.ol ~ 

(AI-Hubaishi et ai. 1987, AI-Musa 1989, Davis and Yilmaz 1984, Dolores 

and Valdez 1988, Hafidi 1983, Leseman et ai. 1983, Provvidenti et ai. 

~yJ\ 0Ll1-j lei 1984, Schrijnwerkers et ai. 1991, Stobbs et ai. 1991). 

~r,-:ll uL..J~ ul;~1 o~ ~~ ~L.o1 ~ -Lij ~~~\ 

:L...,~I ~.r7iJ (CMV) )L;l \~.r7iJ (ZYMV) ~I~ \ ~..,s:u ~l' \ 

~?IJ (CYV) )~\ };..,oIJ (WMV-l) ,-~) ~I ~.r7iJ (SqMV) 

')Jy->-TJ ~L.:J\) eyl'l o~ ~:r (CGMMV))~ ~\~l'\ 

AI-Besher and (. i' "AV (. ~J .)L>- (. i'"A"\ i~J .)L>- (. i' "A "\ 

Salama 1991, AI-Shahwan 1990, AI-Shahwan and Abdalla 1992, 

o-4-! ULdI uL..I)..u1 ;JAJ\~J Al-Shahwan 1992, Salama et ai. 1987) . 

(AI-Shahwan 1990, 0Ll\:r JG-J ~IJ ~4)1 J1~ -j ~I";l'\ 

...j~ ~I)-Lli o~.)~ AI-Shahwan 1992, AI-Shahwan and Abdalla 1992) 

o~ -j ~yAJl ~LJ\ ul;~ W r1\ uL..J~\~~ ...j~\ .)1 

. ~\)j ~4J1 J-kl:J.\ 

~IJ.;kJ~I}1 

: ~Lz:J1 ~~I~J ~I ~1~L.!.lI-' 

'1 t ~ ~ WI i I . I ~ • ~~ uL.;~· ~~~ i Ao ~ t,/~.~ .r-~~ . (f ~. ~ ~~ 
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....:..,..-.; -.:...A.L ~'<~~I ~.rJ1 ;S::W1.:.r ~}I '-Ah:ll -i ~yAll ..u\.,J,! ~\;:ll 

-.!..l.J~J !', 0 '.,,:)I..:...L:.-JI-i "'l.ol ~ Jil -.:...A.L ~, /.1', 0 '.,,:)I..:...L:.-JI-i 

r.s .)i ~I ..:...1).-:.:>-;11..:...~i..L<l. (BtWYV) c!.r"-l1.H1)~l....rJr-> t: 
..:...L:-JI C::.J.:.r '7"';l.i., \.....)i ~J ~,~ ..:...lA·..,ok ",La..,.. .?1..:...L:-J1.:.r 

.....1.;J..lI)...I.o ..:..>L..Jr.'l1 Jl..,a...i t: l,.L..a.. ~\...i.; .b:; ~ (/. r 0, v) ."':)1 

JkL:... .:.r J5 -i ..:...~.;.JI ~ cjll..:..>L..Jr."ll.u..L.; .... C~ J) ....1.;J..l1 ,.1. ~ 
o:L.Jl . L. 1\ <...i.k:.ll ;.- 1\ \. ;. - \(' ': -Ii I~L>. ... ~ ~II . 1...)1.:.r cs--'" v--:-' ~ t: c..r--' '-;! J u J r-- J '-"'" ­

\ -~.; ~I";'>~ ....rJ~ ~...;~I ~ ~I.;..ul ,.i,. -i. '<~~I ~..r--JI 

"';r=J1 ~W ,<~~I ~.r-ll ;S::W1.:.r ~}I '-Ah:ll-i',r' J}~ (WMV-l) 

r-~.; (;-hJ1";'>~ ....rJ.;-:->J ..:..>L'-"J';-:-> ~.J4 ..:..>L_-:_.s<.;--iI1..:..>L;~ ~wl~ 

....rJ.r.:>J (CLSV) ):-=J-I JI';Jl & ....rJ.r.:>J (PDV) b·;L1 i jAj ....rJ.r.:>J (WMV-2) 

-i J ~~}I '-Ah:ll-i..,.,) dJ'JI'r1l [(BtWYV) c!jJl ~I)';"':'l 

. '<~~I ~.rJ1 ;S::WI 

: L...Lal.1 

~~ tl::->-i J y-AJ.. ~~~IJ yl>-J r _ ,0 ellJ ~~)I J1~~ 

~L;l+l ~IJj ~I J1~ y!Si :r ~~~I ~.rJl ~1 :r ~)1 

, / f 0, .,. , /Vo , /V', f ~~ J1l:J.I ~~L.:--::->" ~~.,;-ill 

, /'IA, <\ ~~LS ~l>-L....o:r ~I.j c..~)'1 ~ :r /0', 0 

, FI ~IJ) 4...)~)'1 ~L>-L...lI:r /i<\, i J /f', 'I, /'IA, , 

~\J)I o)jJ ~~L.a.>-p Jly:.ll ~~I.j JL;J-IJ 6.....,.,~I, iL-.:JI 

. (i' <\ <\ • 0 ~ IJ 

:rJ ~WI oh ~IJj .j L'pi :r J.:t. ~I ~liyJl ~~l:..AI 0i':11 
:r.r-s~ ~lp;U ~~~ , ~J~I ~l>-J ~~I ~1';':11 ~i 

~L..J~I oh ~i:rJ' (Lovisolo 1980, Nameth et al. 1986) LJ~ .,. 0 

~ySJl ~f.i 4f'J~J (ZYMV) F-I~I ~~~':11 ~?14f'J~ 

(WMV) FI~~4f'J~J (CMV)Jl...:-Jl-I ~,.r.; 4f'J~J (SqMV) 
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Jl>J ~IJ ,-",~)I Jkl:..o ~~~.;.u W rJ,1 ~L,J~I 
~~y-JI ~~I~I:r 

.)~ dJJ.! ~~ - 4.?G)!.t)5 - ~i;..:J! ~Li.J ~ 


~.)~!4.::-,",,",!4.(W!- lIt 0 1 c.ri'~)!- (r t 1 • ) '-;-'. if 


i\",~r Ji\~~r c,<"W~I))I~)IJ')l,.:.'-,;L;41"AO ~~: ~I 

,!..lEJ ~J.r.:-<JI ~L..o)ll <--,"",I.".>-L ~ <--,"",I/ t4::-L- ..\...>l.!J.1 ~.r"ll iliWI.;.;L;L; y 

c>kL:... <.i .;.;L;L:JI ..!.l.t <.i d)...lll .1..;3 "-"""",,:]1 <";L:JI d.....)~I~ ......~I ...... ...\..t: 

jL.:.:.;)l1 )L.:...,:..l)\ I..J)'I )L.:...,:..! "-":~ L..[ .;.;L,..>JI )l.::.>! ~. JOG-J ~I) <--,"",~)I 

.i... <.i "--1)...llI).L. d.....J~1~~, ifJ~ J5:.l <..?? JL1i <.i CJ,)I 

~ (ZYMV) "I~I"--~ ~'1I,?r,J1 ifJ~: JL..:JI".,...JI ~ c>kl:..ll 

.........,sJ1,?~ ifJ,r.'J' wWI .-4J ~L:JI '-,;L.:.JI ~;'J I ~ .;.; L:;~ <.i ~ ......r:J1 

(~I) ~)I t}J1.;.;L;L; I~.;.;~~I.;.;L;~ ~ <.i ~J <..?J.JI (SqMV) 

~ ......r:J1 ~ <..?J.JI (CMV) )Lf.I,?~ if),r.' J' Lagenaria siceraria L. 

Cucurbita maxima~1 ~I.;.;L;L.; I~ iliLJI.i... .;.;L;L.; ~ <.i 
'.......A..Jlif)~ .......r""!<..?J.JIJ(WMV-l) \ -l'"'j~I,?r,;ifJ"""";J' Duch. 

I~.;.;l,.>-.r"l1.;.;L;L; ~ y ~ ......~I ~~ (PRSV) .1LjI ~.i...,...A1l-1 

1'"') ~I,?~ ifJ~ ~...j~I ~ L.5, Cucumis melD L. iL.....:.lld.:;L; 

Cucumis melo "l:.A.iI.;.;L;L; I~ iliWI.h .;.;L;~ ~ <.i' (WMV-2) r ­

......~I ~ ..l..U, (PDV) t~1 i';; ifJr.:> L..i , J---.l1 t;-"lIJ var flexuoses 
Cucurbita"--~IJ iL.......:JIJ , Cucumis sativus L. )L,.J-I .;.;L;L,; ..) ~ 

~I~'11,?r,J1 ifJ.2 ~ ......~I ~ L...S, J--.l1 t;-"lIJ' p~po L. 

iL.....:.ll) Citrullus lanatus (Thunb.) ~I.;.;L;~ <.i (CGMMV) jL,.;..JJ 

<.i' (CLSV) )Lf.1 JI)Ji ~ ifJ~~ ......r:J1 ~..!..l.I.15 (~I) ~)I t}lIJ 

~1)';""[ifJ.r.> ~.....;r:J1 ~~ ~)I t}lIJ J---.l1 t}lIJ ........~I.;.;L;L; 

. ..6.A> ~)I t}l1.;.;L;~ <.i (BtWYV) ..,.....}JI 

"I~I""""ySJJ ?'1I,?.r:-=J1 ifJ.2 0t <)..a1ld)L;.:...>)l1 c!L:;~) 
<..;L:JI ~y'1l ~~J c>kl:..l l ~ <.i I}_!.,:;;!,;,;L....J~I.rs1YO' (ZYMV) 

-,­


