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ABSTR{CT

Widely distributed cpidemics of tomato lello$ leaf curlvirus
(IYLCV), in tomatoes (Lvcope^ico e\culentu?, Nlill.). \rere recorded

in different parts of the world. The disease is transmitted by thc

' hitefl,\ Benisia labdcl Genn. f.om and to susceptible tomato cukiva6.

and causes serious )ield losses.

This stud) aimed to de!elop altemativc managemcnt praclices to

prevent annual damage lrom thc disease through rescarch or genctic

1wo field cxperiments (1994,/95,1995/96) \rcre carried out in
Hanranyia Agriculture Research Slatjo (UAE) to evaluale resislance

lor T\'l.Cv. T\\elve h,vbrid tomato cultivars were tested and comPared

with two control treatments ofthe highl-v suscePlibie cultivar (ACE 55).

Ore control ireatment was coveled trith non-wlrven Agric- fleece as

mecbanical control. Resuhs indicated tbat the highest resistance *as
obtained with the mechanical resistant trealmenl, tbllowed b) thc

highl) resiskm cultivars lestcd F,'1'15. DRW 8001, Sada. DRW 8006,

DRW 8001, W 322 Fl, DRW 8009. and DRW 8005. Thc moderalellr

resistant Broup included E4,16 and DRW 00'1, and the lowest.esiiarlt
cultiyars $,ere l,16-92 and Antares- Ihe weight ofmarketable lruits was

strongly relalcd to resislance for TYLCV ofevaluated cultivars-

Ke! wonls: hlhrid tullirdrs, rcsislunce. t.tmalo. tomltlo yelloi lealcutl
Iitus.
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l.INTRODUCTION

fcllllato ll,ycapetsicon esculotukl lvi .) \.ello\r lcal curl virus
{T} LCVr is :r ,rmili s r,lcror tor .u.:e,.rul r .1.-r..prodrclion. .c
reJenl tiosrJphi\dl or'rtib,.ricn inJ.cared t.dt t\e orjea.e sDrcad. in
rnan) colnrrics in \t-r(a. \.iaa d \urrJti" heJi.c"{.Lune,,rrt,.
scrious viral discases in iomalo tcids_ il can be easil) transmitted and is
-orcad on,nariir o) a rh.Ulogrrdl, !ector. dn .n.Lrr, \ eer ouL.uo or
I, 1,i.., qn'refli Bem.,.o ar.,. i L.L . I \l<\rodiJae rnroprer:1.
(Ge.lins 1990).

Wirlell spread epidemics of tornato re!o$ leaf curl \jrus in rhe[.lJ and gre.nLou* tumdtre. occulr nr,,r -r<:" .-rorrirrc in
U.A-E.tomatoes. Thc diseasc incidence rangod from I ro litiZ tn.r'p.n
field and treih market truil produclion houses. tomalo is the tlrst;pir .'pcn ficld and r.re Ia rr cr.1, n pla.ri, hu_se. ir r A I Ih<
.r'l'r.,ted aca rr:rcl'r.:,h,r. 88or.itr D rrurr. dnJ lhc ,.roi\:cldlr
cnimard d _ llj: ton. , \r,,u. 5tdti\,rcal Frr,lleli.l .cr \e;r t9,.,-
\t .q.&t ,

_^-- Rryional_ reports (Pilowskl and Cohen. lg.1A:EL-HaIIiad er dl_,
i976i Abu Charbiah., dl.. t978i tiassan ?/ d/.. 198:. 198_+. and
h.rv",ri ,, .ur.. tr)tR,.nd i t,rorr,\"flrri d.d \r.LJ<\d_ ;ch:,
iDdicnted that rhc disease resirhs 1-.o a lack ofresistance to thi, rinrs in
commcroial lomato oulti\,ars. aDd causes severe losses in Droiluction\Jlr'a. crlo Pu.tram. ,,qUnr. r(p.neJ no.ut rcrr.tan((. r.ltehl
.rr..eDlio.lrl\, in 'or)rrro lir.. i-r r0tla- lr.d r \.oroleranceLo
TYLCV was rcpofted Li...pit inettiJoli&rr accession LA t2t-whichis
susceptible to \irus intcct;on bv inscct vei:trrr suppodng \il.Lrs
mu.hiplic,rlion. bur >hus. rc r .tighr .rrrrpr,"r., r n..e ip,,o\.^.. r,.drrler. l.-4 V:Li,kouk o 8. li"..dn./..,/.. "d-: \1d,,\dd.1Jl ,"E::
and Kasrawi r. a/.. i9E8).

Good iolerance ol Jifferenr L pinpu(ttlbtiun accessions at.Alll. I \ l)8: a-Ll .-ie,,rorr ut I \ - 8.r.d trir\rl! llR\r\i.
eporl(J ro be .onrollcd o.. Corn,na,t rue'lcit. o6., y-..,,. o3-.

Kasra\i. 1989) gene in sonte nelt hybrid cultirars- as gcnetic connol
for TYI-CV disease. Lrnder tieid conditions olH.A R-S. on rhe other
ha1d. d(\elolrnr t ol J.L.ra,r,bleipp.r.r.h l. l\ i, \ ntdnJg!-,<41.
'lrr' u.:lr .ercc.rrr" tu- torrdlJ ho.t ptrnr re\..rxr,L!. ;. nreJ<-o. lh.
presenl slud) is concemed .l\'ith lwehe tcsted hvbrid culti|ars ofrorn.ro
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2. ]I{ATERIALS AND NIE'IIIODS

Symptomatological studies \\erc pedormed [,ith tomato
(Lynpe|sica asculent n Mill-) leafcull rirus (TYLCV) dlsease.Ihe
expciments [cre carried oui on the lcsearch plots of the field
ol Hamranyia Agriculture Researchs Starion (ll.A.R.S.). at Ras Al
Rhaima Emiratc. U.A.E. The research within two successire seasons
199,1/95. 95,96 (October to Ma)) inchrded tweh,e bmato bvbrid
.rrllr\ar. dr)J r$o.onrro, r 

' 
< a r n e n l \ , I a b t e ,. throu!h a srrrple rani,c

design. with three replicarions. l he plot (replicate) size was 20mr (t0x
lm) \\ith 1.5m betu.een rolrs. Plots sere covered uirh mulch. (black
pollethllcne sheers) i0x2m. T\lent\-conrrol holes corcsponding lo
watcr dripper ol inigation lincs. \!ere applicd Ior each plor_

2.l.PIantirg
Seedlings oI tomato cuhivitrs tcsted. free frorr IYLCV llere grown

as dcscribed by Al-Mu:a(i9tl:) and t-ransplantsd on Novembcr I5. i99.1
3nd \.venber 11. 1995.Scedlings lvere spacijd at50cin jnmutchhotes.

2.2.Trentmcnts
'i'he experiments contained fonfteen lrcalmen$. l$eire h\brid

c.i,r\dr\ l(\t(d dnd r\o c.Iltrnl ot hignl\ .r\.cpt;ble -rhr." .i\t I

55'.Ihree replicares of each lroarmeat \ere used .Each rcplicate
included 20 gro*ing seedlirrgs. lrrigalion rares and lerritizers \r,erc
applied as reconnnended tbr lomato. Replicates of control(l) were
covcred b] agricultural sheers (non-wo\en Agric. flecce) lAgril t7j.

2.3. TYLCV Ivaluation
Incidence of TYLCV in infected plants \ias determined visuall)-

al 2 }1eeks intcnals, staning 30 dal,s alier transplanting. The number of
irlected plants in proportion to the total number of plants in cach
replicatc was oounted. Sc|erit) incidcncc ofTYI-CV in each ptant \\,as
recorded, and the disease se\e U rale (D S.R) for each repticar. ras calcutated
according to the fblto!!ing folmula (Chaslangu and Oga*a. t9l9).

DS,R-SXJ
\- .\\he,€

S = Average olscveri{y iDfection.
N = Replicatcd plant n mber.

I = Infccied plani number.

l
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lhc se\'eritv of s\ntptoms rvere classified on a 6 point ratina
scalc. representiog a fYLCV incidence. In rhe sane timc.(+l .\aluatin;
accordjng to lv{orales, .r1 d/.. (1990 ) \\'as mcasLrrcd in iorrespondin!
to lhe ratlrg scaie. borh infeclion detcminations are sh,r\\n rn Table (li
urder the TYLCV disease severjl) indcx.

-lablc (1.): Hybrid cultivars of tonraro eratuated for Tyt_CV resistan& during
r99.1195 & 95/96.

(l): Ace :5. highly susceptibtlerdr,-".]-*"a 
", 

u 
"onr.ot.

i

I

(2):Ace 5i Tnis ftahrenr is a btank or corlrot, and ptamed under-Agrit 17.,.

Table (2): The reaction clasifrcation used as severity ildex [(+)
evaluatioD atrd rating scalel of TYLCV synptoms,

itr tesled tomaio cultivars.
Reaction class Sewriry index

(r) Ewlu tit,,t Rating scale
\o inlection 0
Resislant 01
Vodralei! rcsistani 12
Modrately susceDtible ++ 2 .3
Susceptible +++ 34
Highl) susccptible +-t++ 4-5

No. Treatmenls "Cultivars,, Cornpany Rcmarks
l DRE 8OOI Deruter

DRti 8001
DRW 8001

4 DRW 8()()5

5 DRW 8006

6 DRW 8009
w 3221. Fl

8 t.1 6-92 Slu;s & Groot
9 ii145 Sandos seed
10 L.1,15

Saria
12 DacLen teldt
l3 Ace 55 Control (l)
14 ,{ce 55 Controt (2) covered

I

I
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3.RESULTS

Elaluaiion of tcsted tomato hybrid cultilars, for'I YLCV depended

on morphological characteristic of vi.uliferous foliage symptoms of
natural infeolion in the field. Tlpical symptoms oi IYLCV disease ol
natural hrlection were oblained at 35 days old of susceptible cultivars

under H.A.R.S. during lwo successi!e season s, 199'l/95 ard 95'/96.

3.1. Symptoms
Iomalo leal curl virus, caused a.angc ofsymptoms thal include

file slages, described as foilolls under domestio condition oILj-4.8..
durjng wirter and spring. lt $as noticedthatlhe symploms increased

gadual ly in occur.ence and severiq during these five stagc s. \\ ith u the

vegetalirc gro$1h.

3.1.1. Lealyellowing: The e|rriiesl slmploms to observe \\'as marginal

Ieal-vellolring ofthe ne\lcst leaves (n1orc t-han t$o or three leaves).

3.1.2, Leaf curl (upward): Lcafcurl was crpressed first ar thc top of
rhe plsnl . .omerme. lca\es u ilfl mrld cupping.

3.1.3. Lexflet size reduction: lhese are thc more d.anutio s)mptonls,
\rhen the reduction of leafsizc is distinguished, and increased during
the period of acfive legetativc Srorith. fhis is the beginning ()1'

symproms due to p[6nt age.

3.1.4. Slem and bratrch stunting: l he plant vigor in this stage starls io
breakdo*.n. when virul inlection causes stem and branch stunting. The
planl fo,iagc appear smallers in comparison w;th healthy ones.

3.1.5.fIow€r droprThis is lhe last stage when diseasc causes proJongerl

flower abortion. and fruit setting. Thcrcibre. this s)mptom is n1ore

indicative oITYLCV disease.

As strategic observarions lrere recorded during the nlo evaluated

seasons; that, flot all the abovc s,vmptoms exist at the same time on the
infected hyb.id plants, exc€pt those .f cont.ol 'uncovcrcd

treatment".when almost all symptoms, especjall)_, leaf cupping:

reduction in leaf size.stunting and flower drop could be observed.
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(aJ. Accordirc to a 0 i rdine sca!. *. ,\!eragc olD S R ofthree rcpll.ares.

Table (3):Severity index (D.S.R.) of TYLCV disease inciderce in dilfereot trearments
n two srowine seasons of and 5961at H.A.R.S.

No.
D.S.R(')

D.S.R.

94191* 95196*
DRW 6001 1.56 052 1.04

2 DRW 800i r66 0.I 1.18

lci 124 ?.13

DR\\' 800i 300 424 1.62

DR\r'8006 1..16 1.11

DRW 8009 r.97 0.6i I il
\! l22t I:.1 1.60 0.91

8 146 9: '1.09 l,9',i i.0l
9 I li 0.16 06i
1rl 2.t5 t.66 220
ll 1.32. 081
l2 4.11 251 162

ll i00 4-74 ,1.85 Comrol(l)
l1 0.00 0.00

L.S.D. aI59;

',bl€ (1): Dcsc.nding arrangemrnt ol incidencc oaroma(o yelloi leaf curl ri.ns otr difterent cuhirars tested
r.oB s.r€riq ioder !tIl.1.R.S. l99.195 rnd 95/96 sro{ing s€asons.

D.S.ll.
(+)

I

E 44i 0.65

DRW 8l]l]1 1.04 2

1 1.Ai
tl4

DRW 8011.1 r. L8

w l2:241:.1 t.26 6

lt DR\I8'09 r.ll
, DR\! 1100i \.62 8

0 2.24

DR\r 800{ ?.63 l0
2 -1.ili II

3.52 ll
4
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lalues of TYLCV rcsist oce, as disease seve.ity rat€ (D.S.R),
for twdvg tomato hybrid cultivars, aft Frsented in Table3. Values of
D.S.R. afld (+) evaluation category, as severity irdex wqe alr8lged
descendingly for the sase cultivas, as illustrated in Table (4).
It is clDar fiofi D.S.R dat4 that large differenoes ia viml infeotion
levels vere present among the cultivars sMied, inthe two growiag
experinrntal yeals 1994/95 and 1995/96. Tabq3)shows that lhe
secoad year showed mtler poor seasooal infectioa as oompared widr
first yesr.

The statistical anatysis revealed positive siglificarf differcnces
amoag the resistance cultivars for TYIIV, also betweeo these cultiyes
and bott treatments of contlo(l) and cofltrol (2). Contol treaiments
were hilhly suscepible cultivar (ACB 55) where as studied cultivars
have .elistaoce against TYLCV.

Futhermore, none of lhe oultiv€rs test€d have the same

aesistaoi€ level of the meohanical prote€tild oovered txoatrn€nt of
control (2), which w.s Eignifioantly the highost tr€atmed with oontrol
(l), the! ao vilal srmptofis ofTYLCv was reoordod,

Qr the otber hard, Table(3) shows that the maximum resistance
was okained with F,445 orhivar. Data indioatbd that the tesistant score
as D.SR. aaged b€twe€n 0-1 (, highly sigaificant differences for both
seasors. I'he estimates was l.l5 (1994195) and 0.16 (1995/96) with
0.65 as average in compariog wilh cofirol (l), which rus 5.00 (94/95)
dnd 4.70 (95196) with 4.85 as arE age, vhile L.S.D, value was 1.46 at
5%, resFctiyety.

Moreover , rcsults i! Tabl€(3) aDd(4), irdicate that the cultivars
can be dassified ido tbree class€s, based on the severity irdex rEcorded"

31. Cstivar dessifr cation
3.2.1. tr'ilt clssg

Ttis class ineludes the cultiva$ that bave an average resistanoe
score as D.S.R Eoging betwecn l-2 (+), showing the higl[y lesistance
and higler significarf difforenoes achieved ia the class cultiva$ dat&
as comFied with cotrtrol (1). The best one having tie largest resist&c€
of *le eight cultivars placed in tris class during the two seasotrs was,
DRW 8DOl, with en averagp 1.04, followed by SARIA,1.07;DRW
8006, 1J4; DRW 8003, 1.18; W 3224 F.1, 1.26; DRW E009, 1.31and
DRW 8m5, 1.62. wheri compar€d with control (1),
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3.2.2. Second class
Cultivars irssociated lvith the second class, cootains only the two

modemtelv resistant treatments.The average D.S.R. ranged belween 2-
3(++).Relatively high significant dilTerence was noticed wirh the trvo
cultivars,E,146,2.20 and DRW 8004. 2.63 as compared wirh control (i).

J.2.J.1hird (l.ss
The lowest resistant cultivars in this class, \r'here their D.S.R.

alerage! mnged betryeen 3-4 (+.+) more susceptible, two cultivars take
place as the last resistant treatment. lt is the least diflerent compared
with control(l). Ttc cultiyars oftbis class are 1.16-92.3.03 and Antares.3.62.

Table (5): Averag€ rveight (Iq) ofnarketable tomato fruits per plant, produced Irom
differenl TYLCV resistant cultivarsr during two seasons (199.1/95 & 95/96)
at H.A-R.S.

Trcat
No. CultiYars

Averag€
marketrble
Kslnlrnt

weight of
fruits,

Average
ICg.
oer/olant

Remarks

91/ 9s* 95/ 96*

l DRW 8001 2.9r 9.13 6.02
2 DRW 8003 3.41 8.08 5.11
3 DRW 8004 5.57 t0_78 8.17
4 DRW 8005 3.t6 9.28 6.32
5 DRW 8006 2.93 11.88 7.39
6 DRW 8009 4.O4 9.04 6.54
'7 w 3224 F.l 2_56 8.53 5.54
8 t46-92 2.45 10.40 6.37
9 E 445 2.12 I0.43 6.51
t0 E446 1.14 8.68 5.21
tl Saria 2_23 8.02 5.12
12 I _21 2_41 1.82
t3 ACE55 (confoll) 0.05 1.89 0.97
14 ACE55 (control2) 5.09 13.09 9.09 Covered
* Averageyield Kg. Obtained liom thee replicares. each includes 20 plants. {60 plants).

Data of tomato marketable ftuii yields (Kg per planr) and their
average for the two successive seasons of the studied tomato hybrid
cultivars. as compared with ACE55 cultivar used in both conhol
heatments are summarized in Table(5).lables (l) and (5)shou the
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rcladorship between cultivars against IYI CV disease and the tiuit

\ ield rhrouc.huLr I$ o 'rr.Le$i\ ( srus rne 'ca 'nrr(
'" 

* 
;',.":;;,,; Ihcr< a'c n l"ri\cl\ pu'rri\e conelar;on' ber$(c" rhe

,,,t..r;;'r.;;it; 
'r;t lmit u eight pcr piant in the cultivars lcsted e\cept

t)Rw 8004 and l'{6-91'
llrr hichc'l \i(ldirrP I('rlrnerll sa lht' pr''leiled {o\.cred 'onln'l

,,,, ;;. ;'.;".J ";iPnr 
or'iornar" rrurL p<rplarrr'sirhirrler$o

."1-i". ,'1.- s.roi.. r;l.J$(d b' trRh 8"0rt8 r-kr '' l)R$ 8006

:;l;il.;:" r-i,i ,o;-x*'" DR\\ 8000 IArrRPr | 1"'l
(6.1-K;.)and DR\\' 8urrl (u 0lKg' r'" 

r i. .,,,r,'"'. ";,r, "r 
ar<r-g.,ield.r le'. In.r 6'01''L' $crc lJl(\\

soo: 
'i!.ru-.r.-w l::+e.r- (i -tirs') l-4'16 (5'21Kg') and sarja'

iili.ri.i *r,ir]i the lo\\'est a\€raee iield *as pr.babl-v placedrvitlt

l-"i.'iiJ' ..'iil"., ;\ntarcs. (1.82Kg) as compared ilh 
'onrol 

(l)
(0.ilKs.). as sho*n in Table (5)'

{. DISCtTSSIo\

I ndcr h( rrrrJiri'-'ol llamranria \rr'j'lln're RL'cafch \'dli' q

,ff.-r.ff.'., l'.r",;, I nr'h: hrbri'l r''n'r' "rlrr\or'' u.lder rhe'drnc

:1i,,,";,..';,: ;.;;".;a,.d 'ar.,o,r 
.. 'n hr'o'(r.ncc',i.'' o'I rYrr\

d ' i,l","o,oto*,..1 Jcrd r ' rn( Le\l 'ir! rc prcienred irr lflbls 'b''
I t,. t i;t, rc'l'ranc. u' d Scn'lrc n"lure in lhe h\brid loqrJlo c'rltr\ rr r'1

,,,.'r..',na..r-r,.'o"'qo'.$as 'orc lhall in lhe [r\l I Ioq] o:)' Ihi'

;;' il;;. 1; thJ enriro,rnertal strcss on the aclivit'! orrhe irsecl

,.i,".' ..,"r.0 li' i,. ,,.. ,.'u*,r,r.". a"o high '"',r''e 
nt'-idir)

,*'ii ,,,"rn.-,r," ,;;' '"" " rqaj qt lhr' as cc' ur h Nitrz"rr

li.,;,,';',;:;Jr",:; ,r,a, tr'r oJrb'Lrr' o 1\L'\ dr\i\' turrns

', "",r, "'i,, a mearr r<lal''i lrun idrn nooo a 'l rncan tttrrtm'r 't

;;;;;;,"',;.'", i0 \ Ar'o. rt nrd] be duL ro rrrc 'rrc" or'cr'n'lic

.ha,l,:e.", ;.,. nl tl'e r" 'tonc' P'cnc oerr\<d lion' Ihe \rl'l pdrL rr'' A'
'"il^,, -.,""' 

r l gxl r inJ,(arrj rhar rhe / P' /&ti'r"x/'/'onrrol'd onl\

,,,,."":r,f, . ,,t rrar.,nrill.d sitl' .om( rcr'\lrnce l''r l\-I(-\ \rru'

''''"]'i. ..,i"^,,". I'eqJ<rr'] sa:hth" ol u5 uoo(r c"odrlimate

,t,i.l,'";;;;";;--M"il"'k (iei8) art lvlakkouk aod t'aterrot ( lss l )'

thc! indicated that insect veclor populations are large in latc summer

when sorvings are nradc fbr autumn tunalo crops

II
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lhF r, Ir\el I'c''Lmenl (JonEol -r $hr(r' \r' nech'rnicrll]

*t"l,lo'", .rr,, '"t' "^ u" 
""'r 

inlrc cd ncarmerrl a5(onl'dr<d

l,':,,' 
-.-",,;r,,, 

rlc.rrmcnl. I r'' and Drriv'r r'085r proreJ 'l'

",t..,ft."..' 
.f 'p-rr honde,.J pollcstar {\BPr a' floating t '" ccrer

;;i",l,i ;; t,..'.,1';,' riru'di'ea'e durir; rhc crirrcal Irmcor't"urbil

;,il;;'"; "^i". i;;,errr'I d/'|lo8brrcroncdrhar nruorthem"t
:..--'." !".:rh.,o5 u.co to prorec' cL" rb'ts ft''n xphiJs' hd\r

;:::l ':i,*'i'::r:';- r"'n rorr n,..h" dnJ Jir'pra)' \r.li'r'"nt

ffi",.l::' :;'..;;: ...,,,,.' drnone h''rLrdicdcr'rrirar'tcr r"'h

1.,]-" 
',i,.""' ,t," 

',,,p,n.n.. 
ur to <r rrr' ' eerr< elr'cf irt Ilre'<

l""i*r..."i" 
"un'"" 

r. iii. va'iabilit''- ofg'ne rleriabilit1 from thc uiLd

:;.;l r;i;;.;; .n6 1 n1,'.n'10 -' n'r'drharru rYrt \ r^r<rrnc'

[ii'.i *, n , l,';r,", /1"/i/'] ' ' or rro r<J br c 'ingl' 'n'or'rpr'Lel'

,lomila rr P<rre.
llartn 1/ '/' 

( o84r' in"l'aL'J l'r"l 'Yl!\ lole'dnLc rr

, , ,rr),i,riiiiri,,ti,,,, i,'*ontp'<teh donr:nont anJ orfc-ed "r]r\ rc)r\rIrrr<

iJ,; *"';;-t't;'. i IriInui.t'. r'iru.,t' d-J laren 'r I lottlt' r(pJnJd

ii, 'a,. ,"* o" "'*" 'l gtrre' ro l\ l('\ rorcr'rrr'' rr'r.r bur'i

' ii,,,,',*i,,, "ii t r - 1, n, li t' r,,, n' n'a' h' nrJr J be.cnc'ar

lhe roo\err'<nl,or,cd .'b'rnar''n '\plain lhe '€.rrll' 
:l'-llr(

lomJlo !ulll\ar\ lc'led dll'lrg IJle clne Yro$:n! \ea\on Jnd ar\" nlrnlrr

rhe trro <tp.r'mttrur' 'ea'on' o' tlr' 'o" t ""' 
i"'' lt dl'o 'r'orc'rl< Lnhl

,'i. ii, , i' ,..'',r,'.. i. hignl\ rlr<r!J b\ cn"n'r( or cn\ 'rurrr'crrral

]"r0i,i.". ""4 **"'"o"*'''"''t "'a' 
rerii*'rrr othcr urkosn Ia'ror'

. ii]"'. -. '." .'!. " i,r, culrr! ar' DR\\ 800rd'ro I4n-'rl *h ch rJn rlrc

il.i '; ;.,,';; 
,.",".(n rhc l-uir *<;!hr \ield and l\ L'\' re'r'ran'L

durins the t$'o gro\llng seasons'
"" "'.,;';. i'"..n, *"a.,. rhc .ulll\or I -]'r' 'hu$co rltr I'tx\('r

,.,,,r"1.""o,i1,, lirii 'l'""* rollo$eLl s:rh (F< irsr lr"Jpul
.,,i,;,*'- "'i,' qnifi.,rrrr orllur'rr'(' :r" Jnrfare'r $ ilh (onlr''r r' I \<

i.l"'',,'.irii,t oi r"neti. con''^l ' I rh(5e 'Lrlritdr< 
ma\ De du( r' rhc

""".";;i:,i.:' 
'n,: 

-,"'i''""'" Io r\I(\" "hi-h d'c 'he be'r

::l..i;[,,.. ]:;-;,;.' '.o 'r" '.'i**" 
or c''ntror thecn\rr'1rrI(nr"r

i,,"t,i'n *O .r both r\laLtroul and I Jr(ro' laR-')
'- ""i1i-...":a ir"u1' "r '''t^a'' re'pe'tirell' snJ$eo m'rd<rrr'

re5rrtdncr ur rnoderare'u"eprrb'l'q s'th'islrifi'anr dtllcrence'. t tre'

.'"],;i;:- ;;,. ;; ;;', ,".,1'n' o' he rrore 'u"eprihre 
ru rYI( \

infeciion whcn compared with control(l)
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Tte tomato fruit yields, in the tcsted cultivars were reuccted in

,h" ,;;:;i' ;i '.s''"i" "'. 
lyl ( \ 'ln mo:r culrr!dr" rhe relalion

" ;- ;;];;'. i,.*.." l\1( v reti{ancc and $e:ghr }ielLl'"' '' f* hi;.. )reld qa' E r4i lbllo$ed $'th rhe fir'r gr"up

cultn'd;.'in":;;nari'on $tth conrrol rl' I herefore 'hc mechJniial

lliii.Ji-,'"rr*"i irr. *os rhc llr'r in )iel'r proJu(tion compared ,''irh

"^.ir.l rl I and the lselle stxJie{l culti\ars
'" '"; ;:;";;;'';lJ *a' ot'ra'ncd rn the 'c(ond s-ouP ar)d r\t

1"".., ';.i;-;"; iue more susteptibl' culri\ar' in rhc third 5ro'rp r'
."*-.." "fi th".nnr,ol L'). Mutlo'k and I alenol r'q8lr' Iepo(ed

;;;,*,o...". ;,"",; i".t cV rca'h 50--5oo in manv r<gion' rnal'ing

iomato production during thc autumn unproijtable

Trble (6): Etrvirotrmentll cotrditioos
(1994/95 and l995DO

durins the lno sutcessive growing roma(o seasotrs

"l-_Hr-.*nr"" 
Agnculture Re!€orch Sl'don

- (CF.) A"*rstatL'tt*1 "b"t'*tllinisq 
of ]'lalmlng (20, 21.22) lssues

CONCLUSIONi ,r.",-,t" nuu 50 ]'ear. man; arempts hale been mad( ro reJucc
"r.ri"r". 

"' 
*rti"r 

"nJ 
o''on"gt I \ L( v di'ea'e \4on mcthod'

ilir. i""r""tg"t"a 1t; control th; insect veclor whitctly "zieruis'rrd

irj".r:-i"*l ** chemical and mechanjcal applications and

.iii"*l i*"ii"* C*'ently, the genetic.control through crossiDg is

"nn.ia"r"a 
tl. onty outlel to this difficult discase

-r.Tlii'ill,iii'""'i"'ir,,"'i'ii"ai"'"t" "'thilars 
appcared-to,bc'lf

high genetic Penelran(e in somc

associatd$ith fruit ] ield'

hybrids and was Positilely

AYerage of
Growitrg season

NoY, to MaY
Raitrs

Relative humiditY
(RIL%) G')

da,Y

Rain fall
(mBJ

41.6 12.5

29.3

Min
Maxl9q4 i 95 1 19.0

50.4
90.9

11-4
24_8

Min 
I

Nla\
995-1997

1995 I96 25 ,159.i
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* The relationship betlcen the TYLCV Senetic tolerance and

cnvironmental conditions r€quites more resemch'
* lhe Derlormal]cc ol I \ I ( \ rcrr-tanc( lr:rit i.1 Jillerenl culli\ar\

r,,Jiales ttal thc genctr- 'untrol depLnd' upon li'e tran-l'er of r
single incompletelt dominant gene from the wjld pareflts, which is

insuflicient lor IYLCV control.
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