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ABSTRACT

Studying tomato viruses during 2003/2004 using immunosorbent assays reveal ed that tomato yellow leaf curl virus
(TYLCV) wasthe most dominant disease infecting tomato plantsin the northern districts of the West Bank particu-
larly Jenin and Tobas asitsincidence ranged from 28-93%. The maximum disease incidence of 90-93% was recorded
inAl-Far’aregion of Tobas district. Cucumber mosaic virus (CMV) was the second most prevalent virus of tomato
inthe studied regions asitsincidence ranged from 15-51%. Tomato infection with tomato mosaic virus (TMV) and
potato virus Y (PVY) was considered insignificant as these viruses were detected in very few tomato samples.
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INTRODUCTION

Likemany other deve oping countries, Pdestinehas
animportant agricultural sector, which hasbeen consd-
ered thebackbone of itseconomy. Thiswasparticularly
trueintheyearsafter instituting itsautonomy with the
establishment of the National Palestinian Authority in
1994. Sincethentheagriculturebecamethelargest con-
tributor to the country’sgrossproduct and provided em-
ployment to theeconomically active popul ation*3.

Vegetablesarethe most important cropsgrownin
the country, occupying 18734.4 hectares, with an an-
nud production of 645157 metrictons. Morethan 31%
of those vegetables are tomatoes, and the remainder
includethirty-five other vegetable crops, of which cu-
cumbersarethe most important. Tomato isthemain
greenhousecrop but itisaso cultivated inlow tunnels
andinopenfidds, comprisingatotal annud production

of 203999 metric tong*3. Several virusesare known
worldwideto attack tomatoes causing serious damage
andyield reduction. TMV, TYLCV, CMV and PVY
are of the ten most viruses affecting the crop else-
Where[2,5,7-9,15] .

Vird diseasesof tomatoesoccasondly causeserious
damagesandlarge economiclosses. Theamount of loss
dependsonthevird diseaseinvolved, thestrain of the
virus, thevariety of tomato, theage of theplant at infec-
tion time, the presence of other diseases, and theextent
that viruseshave soread during the planting of thecrop.

Tomato production in Palestine, however, hasnot
yet reached itsfull potentia dueto many factorsrelated
to climate and poor management, and aboveall, dueto
thehighleve of pestsand diseases™. Inregard todis-
eases, vird diseasesmay becongdered animportant fac-
tor responsiblefor therecurrent crop failurein the coun-
try forcing many farmersto switch their choiceof crop
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production from tomato to other vegetables (Sawalha
2010, Minigtry of Agriculture, Persona Communication).
Astomato isthe most important vegetablecropin
the country, thisresearch aimsto study and identify the
virusesaffecting thiscrop and to shed light ontheir oc-
currence and prevalence. Northern digtrictsincluding
Jenin and Tobas were sel ected for this study because
tomato productioninthoseregionsis48250 metrictons
and they occupy about 47% of thetotal tomato pro-
ductionintheWest Bank part of Palesting™.

MATERIALSAND METHODS

Regionsof study

The research was carried out during the summer
growing seasonsof 2003 and 2004. Tomato fieldswere
selected randomly intheregionswith intensive tomato
cultivationtorepresent al possibleconditionsof tomato
productioninthesedistricts. Themgjor tomato produc-
ingfieldslocatedin Jeninweresd ectedinAl-Zababdeih,
Al-Jededeih, and Qabatyyaregions. Two fieldswere
selected in Tobas; one of them wasin Kashdavillage
andtheother wassdectedinAl-Far’aregionafew hun-
dred metersaway from thetown’smidpoint (Figure1).

Growing season

The experimentswere carried out during thesum-
mer growing season because thisseason isconsidered
themain planting one of tomato in theregions of study
throughout the year. In this season, seeds are sown
duringApril and May and theseedlingsaretransplanted
from themiddleof May until themiddleof June.

Thepattern of tomato cultivation in theregionsof
study

Tomatoisplantedinthestudied areainrowswitha
width of about 1to 1.2m. Thelandsarefirst prepared
by hoeing twiceand then adding manure. Chemicd fer-
tilizersareadded in three equal doses; thefirst when
preparing theland, the second after transplanting and
thethird at fruit set.

Field visitsand samplecollection

Feldvistsinthestudied regionsbeganin July and
continued until the end September. Sampleswerecol-
lected at | east one month after thetranspl anting of to-
mato seedlingsto ensurethat tomato had becomein-
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fected after being exposed for asufficient periodtothe
vira source. Thesdected fidldswerevisted weeklyin
aregular manner and leaf sampleswere collected ran-
domly fromtop partsof plants. Thesampleswerela
belled and kept frozen for [aboratory testing.

Virusidentification and incidence

Virusidentificationwasdoneserologicaly usng vi-
rus-specific antibodies purchased from international
companies. Thus, indirect enzyme-linked
immunosorbent assay (I-ELISA) adopted by Clark et
a .2 wasused to test the plant samplesfor CMV, PVY
and TMV. With respect to the other case, thetriple-
antibody sandwich enzyme-linked immunaosorbent as-
say (TAS-ELISA) wasused totestthe TYLCV infec-
tion. TAS-ELISA was used according to Macintosh
et. al.'", Muniyappaet. al.*l, Sawahaet. a .l and
Sawahd?. Theantibodiesof CMV, PVY and TMV
andthegoat anti-rabbit conjugate were purchased from
Bioreba, Inc. Thepolyclona and monoclona antibod-
iesof TYLCV, dongwith therabbit anti-mouse conju-
gate, werepurchased fromAdgen Ltd (Scotland, UK.).
Theresultsof the ELISA testswererecorded one hour
after the substrate incubation took placeusing theau-
tomated ELISA-Reader. The light absorbance was
measured for ELISA wellsat 405 nanometer!!

Satistical analysis

Statistical analysisof the datawasdoneusingthe
Two-SampleTestsof Proportions (TSTP) to compare
virusoccurrenceinthestudied regions. Theresultswere
andysed usingaleve of significancewhen .= 0.05.

RESULTS

Virusidentification and incidence

ELISA testsshowed that theTYLCV,CMV, TMV
and PVY parasitizetomato fieldsin different percent-
ages. ELISA readingsrecorded for thevirus-infected
sampleswereat |east eight timesgreater than theread-
ingsrecorded for thevirus-freesamples(Figure 1).

Thefour viruses arefound in tomato planted in
Kashda, Al-Far’aandAl-Jededeihregions. TYLCV is
the most dominant virus affectingtomatofieldsin all
regionsasitsoccurrenceraterangesfrom 28-93%in
the tested tomato fields. In addition, the maximum
TYLCV infection (93%) isrecorded for tomato fields
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Figurel: ELISA detection of tomato viruses showing the
differ ence between positiveand negative contr ol samples

plantedinAl-Far’aregion. CMV isthe second-most
dominant tomatovirusin al tested fields asit infects
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tomato fieldswith an occurrencerateranging from 15-
51%. Themaximum occurrence of CMV isfoundin
Qabatyyafollowed by Al-Far’aand Kashdaregions.
Theminimum percentageof CMV infectionisrecorded
for Al-Zababdeih and Al-Jededeih regions. Both TMV
and PVY arepresent in minutesamplescollected from
the studied regions, while most of the other samples
werefreefrom theseviruses (TABLE 1) (Figure 2).

Statistical analysisreved ed that the proportions of
TYLCV inthestudied regionsweregregter than CMV,

TABLE 1: Number of samplescollected fromthestudied region and the per centagesof infectionwith TYLCV,CMV, TMV

andPVY.
TYLCV CMV TMV PVY Total samples collected
Region 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004
NS PI NS PI NS PI NS PI NS PI NS PI NS PI NS P
Kashda 33 70 3% 69 11 23 11 21 3 6 O O 1 2 O 0 47 51
Al-Far’a 43 93 45 90 14 30 17 34 5 10 3 6 2 4 1 2 46 50
Qabatyya 23 51 23 52 23 51 22 50 4 8 4 9 0 0 O 0 45 44
Al-Zababdeih 16 31 16 33 10 20 9 18 2 4 2 4 0 0 O 0 51 49
Al-Jededeih 17 34 15 28 11 22 8 15 1 2 2 3 1 2 O 0 50 54
TOTAL 132 55 134 54 69 29 67 27 15 6 11 4 4 2 1 0004 239 248
NS: Number of infected samples PI: Percentageof infection
10 TABLE 2: Satistical analysesand theZ valueof the TSTP.
¥ 2 TheZ-table(critical value) = 1.65
2 5 eo .
2% w0 . Virus Computed -
g L i Region combination Zvalue Dedison
i m e TYLCV/CMV 6.74 S
° Kashda AlFara Qabatyya  AlZababdeih Al Jededein Kashda TYLCV/TMV 9.80 S
. o Reden — TYLCV/PVY 1016 s
Figure2: Averageincidence of tomato virusesin the study
regions in 2003/2004 TYLCVICMV 866 S
. ) Al-Far'a TYLCV/TMV 11.81 S
i T iz Moy s s
.05) for the . co’mpar' with theother viruses TYLOVICMY 014 NS
wererecorded inAl-Far’aregion followed by Kashda, Qabatyya TYLCVITMVY 6.63 s
Qabiatyya, Al-Zababdeih and Al-Jededeih. No significant TYLOV/PVY 8' 20 <
differencewasrecorded between TYLCV andCMV in- TVLOV/CMY 2'10 S
fectingtomatofie dsin Qabatyyaregion asthecomputed Alzebebdsih  TYLOV/TMY 5'15 <
Z vduewasmuchlessthanthecritica one(TABLE 2) '
TYLCV/PVY 6.17 S
DISCUSSION . TYLCV/CMV 2.20 S
Al-Jededeih TYLCVITMV 5.55 S
Tomato viruseswereidentified serologicaly usng - __ TYLCVIPVY 583 S
S: Significant

ELISAforCMV,andTMV, PVY, and TAS-ELISA for
TYLCV.TYLCV isthemost prevaent virusthreatening
tomatofid dsinthestudiedregions. Thehigher incidence
of TYLCV (31-93%) isattributed to the abundance of

NS: Non significant

whiteflies (Bemisatabaci) and the overlgpping that oc-
cursbetween tomato growing seasonsintheregiong”.
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The93%incidenceof thevirusinAl-Far’amay beattrib-
uted dsotothewarm dimatewnhich he psthewhitefliesto
gppear earlier and to reproduce morecompared withthe
other regiond™, Inthisregards, Nava-Camberoset. d 18
reported that thewarm climateisthe best conditionfor
thewnhitefly devel opment, fecundity and survival. Similar
results were recorded in Jordan where Al-Musa and
Mansour'® reported that TY LCV wasthe predominant
virusaffectingtomatoesinthe Jordan Valey. CMV was
detected to bethe second-most prevaent virusaffecting
tomatofieldsinthestudied regions. Thisinfection with
CMV may beattributed to dlate gphid specieswhichare
usudly ampleintheregion, especialy thegreen peach
gohid (Myzusperd cae Sul zer) andthemdongphid (Aphis
gossypii Glover). Thevirushasawidehost range (800
species) from which it can be acquired by aphids and
transmitted inanon-persistent manner and can also be
mechanicaly tranamitted >89, Another reasonfor thewide
spread occurrenceof CMV inthestudied regionsmay be
atributedtotheintensveand annud culturing of cucurbits
including cucumber, squashand meonintheregion. Ac-
cording to PCBS*, these crops are planted in awide
areawithanannud production of 15376 and 9250 metric
tonsinJeninand Tobasdidricts, repectivey. Thesecrops
arethemost suitablehogtsfor CMV, sotheir presencein
thetomato growing Stesmakesthemthevird sourcefrom
whichtheallate gphidstransmit thediseaseto tomata™.
Thehighrateof tomaoinfectionwith CMV in Qabatyya
region may beattributed to the extensive culturing of to-
baccointhevillagePains, which aresituated very close
totomato growingsites. Theplansarethemgor culturing
gtesof tobaccoin Jenindigtrict. Therareinfection of to-
mato plantswithTMV and PVY may beaitributedtothe
scarcity of thevira sourceintheregionat that time.

Astheresultsaboveindicate, it can be concluded
that TY LCV wasthekey virusaffecting tomatofields
intheregion. Therefore, efforts must be directed to-
wardsthe control of the disease. Furthermore, because
CMV infectstomato fiel dsin muchlower percentages,
itisof theutmost importancethat effortstowardsthe
prevention of further outbreaksmust take place. TMV
and PV, ontheother hand, play avery insignificant
roleintomato production astheir occurrencewasvery
lowintomatofields.
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