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Dept.of PlantPathologyandMicrobiology, Facultyof Agricultural, FoodandEnvironmental

QualitySciences,TheHebrew Universityof Jerusalem,Rehovot76100,Israel [*e-mail:
yardeno@agri3.huji.ac.il]

The fungal kingdomincludesknown pathogens,bene�cial organisms,producersof secondary
metabolitesand model eukaryotic microorganisms. Obtaining the full genomic sequenceof
fungi establishesa comprehensive genetic databaseof the relevant organism. Web sites with
full genomicsequencesof several �lamentous fungi, including Magnaporthegrisea, Aspergillus
nidulans, CoprinuscinereusandFusariumgraminearum,areavailable. However, to date,theonly
full genomicsequenceof a �lamentousfunguspublishedis thatof Neurospora crassa. On thebasis
of available information, the genomesize of �lamentous fungi rangesfrom 30 to 40 Mbp and is
comprisedof approximately10,000genes.Basedon the analysisof the full genome,�lamentous
fungi appearto have multiple environmentalsensingmodules.Evidencefor the presenceof genes
encodingpathogenicityfactorswas also presentin the saprophyte's genome. About 40% of the
putativegenesdid notappearto haveknown structuralhomologues,a factwhichstressestheneedto
advancethefunctionalanalysisof a largenumberof genes.Availability of thefull genomesequences
supportscomprehensive geneexpressionexperimentsandcomparative genomicsequenceanalyses.
The informationcanbe harnessedfor developmentof diagnostictools, elucidationof evolutionary
andmetabolicprocessesandidenti�cation of pathogenicityfactorsandpotentialantifungal targets.
Genomicdatabasescombinedwith geneticmanipulationscanbeutilized to enhancetheactivity of
bene�cial �lamentousfungi. [L]

A: CHARACTERIZATION OF PATHOGENS

Detectionof Clavibactermichiganensissubsp.michiganensisin TomatoSeeds,
Thr esholdLevel and DiseasePotential

RivkaHadas,1;� G. Kritzman,2 FridaKleitman,2 TanyaGefen,3 I. Assouline4 and
ShulamitManulis2

1GeneBankfor Agricultural Crops[*e-mail: rihadas@volcani.agri.gov.il], 2Dept.of Plant
Pathologyand3Of�cial SeedTestingLaboratory, ARO, TheVolcani Center, BetDagan50250;and

4Microlab Laboratories,Rehovot76701,Israel

L = lecturesessions;P = poster(market place)sessions.
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Clavibactermichiganensissubsp.michiganensis(Cmm) is thecausalagentof bacterialcanker
andbacterialwilt of tomato. It is consideredto be the mostimportantbacterialdiseaseof tomato,
causingsubstantialeconomiclossesworldwide. Cmmis a quarantineorganismundertheEuropean
Union PlantHealthlegislationandin Israel. Infectedseeds,seedlingsandsoil arethemajorsources
for outbreaksof Cmminfection.Therearenoavailablecommercialresistantlines;thereforethemost
effective way for diseasecontrol is by indexing tomatoseedsfor the presenceof the pathogenand
maintenanceof appropriatesanitationconditions.Theobjectivesof thepresentstudywereto evaluate
several seedextractionproceduresusedfor detectionof Cmmin seedlots, determinethe detection
thresholdof thepathogenin relationto seedsamplesizeanddiseaseincidence.Extractionmethods
thatincludedgrindingof theseedsweresigni�cantly betteratdetectingthepathogenin threedifferent
lots thanmethodsthatuseonly soaking.Thedetectionthresholdof Cmmin relationto seedsample
sizewasdeterminedby addingnaturallyinfectedseedsinto samplesof threedifferentsizes(2,000,
5,000and10,000).Cmmwasdetectedby agarplatingassayonthreemedia(CNS,mSCM,D2ANX),
andby directandbio-PCR.In samplesof 10,000seedscontainingoneinfectedseed,Cmmcouldbe
detectedonly by bio-PCRandin only onereplicateout of � ve. In samplescontaining� ve or ten
infectedseedsper10,000seeds,threeof � ve and� ve of � ve replicatesweredetected,respectively.
In samplesof 5,000seedsoneinfectedseedcouldbedetectedin all � ve replicatesonly afteradding
a concentrationstep. A high correlation(R2=0.7678)wasfoundbetweenarti�cially infectedseeds
andthediseaserate.Seedsinfectedwith fewer than58CFUg� 1 did notcausedisease,whereaslots
with approximately1,000CFU g� 1 causeddiseasein 78 plantsout of 2,000.Theresultsimply that
thesensitivity of thecurrentmethodsfor detectingCmmin seedlotspermitsamaximumsamplesize
of 5,000seeds.[L]

Useof Botrytis cinereaMark ed Strains in Ecologicaland Population Studies

NadiaKorolev� TalmaKatanandY. Elad
Dept.of PlantPathologyandWeedResearch, ARO, TheVolcaniCenter, BetDagan50250,Israel

[*e-mail: vpptlg@volcani.agri.gov.il]

Resultsof numerousworks demonstratethat Botrytis cinerea is highly heterogeneous,and
Botrytis inoculum can originatefrom many different sourceswith continuousgene�o w between
�elds or greenhouses.Weexploredselenate,thetoxic analogof sulfate,in orderto obtaingenetically
marked strainssuitablefor ecologicalandpopulationstudies. The objectivesof the currentwork
wereto (i) characterizethe B. cinereawild-type isolatesfor resistance/sensitivity to benzimidazole
and dicarboximidefungicides; (ii) recover and characterizeselenate-resistantsulfate nonutilizing
(sul) mutantsfrom B. cinereastrains;(iii) estimatetheusefulnessof strainsmarkedwith resistance
to selenateand fungicides in ecologicaland epidemiologicalstudies(focusing on survival and
distributionof inoculum);and(iv) determinetheVCG diversityin theIsraelipopulationof B.cinerea
usingcomplementationbetweendifferentsul mutants.MarkedB. cinereastrainscombinedtraitsof
fungicideresistanceor sensitivity with resistanceto selenate.In greenhouseexperiments,morethan
90%of plantsshowedB. cinereainfection,but only 10%to 30%plantswereinfectedby themarked
strainusedasthesourceof inoculum. This resultshows theimportanceof externalinoculumin the
epidemiologyof graymold. Myceliumof B.cinereainsideplanttissuesremainedviablefor 90to 120
daysunder�eld summerconditions,whereasconidiaof B. cinerearemainedviableup to 2 months
underthe sameconditions. Complementarychromate-resistantandchromate-sensitive sul mutants
wererecoveredandusedfor studyingvegetative compatibility in B. cinerea. All testedB. cinerea
strainswerevegetatively self-compatible.Inter-strainvegetativeincompatibilitywascommonamong
B. cinereastrains.`Bridging' strainswererathercommonamongB. cinereastrains.TheB. cinerea
populationin Israelconsistsof a network thatis obtainedby the`bridging' strains.[L]
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Subspeci�c Populationsof Colletotrichum coccodes, the CausalAgent of Potato Black
Dot: Molecular Characterization, VCG and Pathogenicity

Sigal Shcolnick1;2 MarinaHazanovsky,1 SaraLeviush(Mordechai),1 A. Dinoor2 and
LeahTsror(Lahkim)� ;1

1Dept.of PlantPathology, ARO, Gilat Research Center, M.P. Negev [e-mail:
tsror@volcani.agri.gov.il]; and2Dept.of PlantPathologyandMicrobiology, TheHebrew

Universityof Jerusalem,Facultyof Agricultural, FoodandEnvironmentalQualitySciences,
Rehovot76100,Israel

Potatoblack dot disease,causedby Colletotrichumcoccodes, damagestuberquality andmay
reduceyield. The fungus,classi�ed to the Deuteromycotina,lacks a known sexual cycle, where
vegetative compatibility may serve asa meansof geneticexchangeamongisolates. In a previous
study, four multimembervegetative compatibility groups(VCGs) werecharacterizedusingnitrate
auxotrophic(Nit) mutants.Ourgoalsin thiscurrentstudywereto: (i) characterizea largepopulation
of isolatesthroughVCGsandDNA �ngerprinting and(ii) assessthedegreeof correlationbetween
VCG assignmentandpathogenicityto potatoand the effect of temperatureon radial growth rate.
In thepresentstudy, 174 isolatesoriginatingfrom IsraelandEuropewerecollected.Seventy-three
isolateswere assignedto the four previously reportedgroups(4.0%, 16.6%,18.4%and 2.9% of
all isolates)and76 wereassignedto four newly de�ned VCGs (4.0%, 5.2%, 27.6%and8.6% of
all isolates).Twenty-�ve isolates(14.4%of all isolates)could not be assignedto any of the major
groups.Of the38 isolatesoriginatingfrom Scotland,34wereassignedto VCG7; thismayindicatea
possiblecorrelationbetweenVCG andgeographicalsourcein theC.coccodespopulation.Theradial
growth rateof 21 isolatesrepresentingthe eight VCGs wasdeterminedat four temperatures(21� ,
25� , 29� and33� C); therewasan indicationof differencesamongseveralof theVCGs. Molecular
characterizationof 12 C. coccodesisolatesrepresentingfour of theVCGswasconductedby RAPD
PCRusing� ve differentprimers;no differencewasfoundin themolecularpro�le of theseisolates.
Aggressivenessof theisolatesto potatois currentlybeingexaminedin experimentsonpottedplantlets
andtissueculturedplantlets.PotentialcorrelationsamongVCGsandaggressivenessto potato,along
with aprimerableto differentiateamongtheVCGs,mayenablethedevelopmentof a reliabletestto
assesspotentialdamageby C. coccodes. [L]

Impair edPurine BiosynthesisAffects Pathogenicityof Fusarium oxysporumf.sp.
melonis

YouliaDenisov,1;2 O. Yarden1 andS.Freeman2;�

1Dept.of PlantPathologyandMicrobiology, TheHebrew Universityof Jerusalem,Facultyof
Agricultural, FoodandEnvironmentalQualitySciences,Rehovot76100;and 2Dept.of Plant

Pathology, ARO, TheVolcani Center, BetDagan50250,Israel [*e-mail:
freeman@volcani.agri.gov.il]

The vascularwilt pathogenFusariumoxysporumf.sp. meloniscausesworldwide yield losses
of muskmelon.In this studywe characterizeda UV-inducednon-pathogenicmutant(strain4/4) of
F. oxysporumf.sp. melonis, previously identi�ed as a potentialbiological control agent. During
comparative analysisof vegetative growth parametersusing different carbonsources,strain 4/4
showed a delayin developmentandsecretionof extracellularenzymes,comparedto the wild type
strain. Amendmentsof the growth mediumwith yeastextract, adenineor hypoxanthine,but not
guanine,complementedthe growth defectof strain4/4, aswell assecretionandpartial activity of
cellulasesandendopolygalacturonases,indicatingthatthestrainis anadenineauxotroph.Incubation
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of strain4/4 conidiain adeninesolution,prior to inoculationof muskmelonplants,partially restored
pathogenicityto the mutant strain. As part of the characterizationof pathogenicityfactorsof
Fusariumwilt, a collection of approx. 2000 Agrobacterium-transformedmutantswas generated
andscreenedfor pathogenicityon melonplants. At this stage,� ve putative impairedpathogenicity
mutantsarebeingcharacterized.[P]

B: PHYTOPATHOLOGICALASPECTSOF WATERRECYCLINGSYSTEMSANDOF IRRIGATION
WITH RECYCLEDWATER

Adaptation of a Disinfection System,Basedon Chlorination, to Eliminate
Contamination of GreenhouseDrainwater with Soilborne Viruses

Y. Antignus,1;� L. Feigelson,1 Mali Pearlsman,1 O. Lachman,1 H. Yunis2 andA. Gipps2
1Dept.of Virology, ARO, TheVolcaniCenter, BetDagan50250[e-mail:

antignus@volcani.agri.gov.il]; and2ExtensionService, Ministry of AgricultureandRural
Development,BetDagan50250,Israel

Theacuteshortagein watersupplyfor agriculture,theprohibitionon theuseof methyl bromide
and the awarenessof the needto prevent environmentalpollution, encouragedthe expansionof
soillessgreenhouseculturesandthe recycling of the drainwaterthat is generatedin thesesystems.
Greenhousecucumbersgrown in Israelareaffectedby two soilborneviral pathogens.Cucumber
fruit mottle mosaicvirus (CFMMV) andCucumberleaf spotvirus (CLSV), which areknown for
their high survival in soil andwaterandthereforethe re-circulationof drainwatermay play a role
in their spreadin soillessmedia. The installationof a disinfectionunit into the recycling system
may help to prevent this process.This work wasaimedat studyingsomeparametersaffecting the
epidemiologyof soilbornevirusesin soillessculturesandat calibratinga chlorinationsystemthat
is directedto prevent theaccumulationof viral inoculumin thedrainwaterandthegrowth medium.
An inoculumthresholdof 10 � g ml� 1 is requiredto produceCFMMV infection throughthe root
systemof cucumbers,aswasdeterminedin plasticpotsusingapuri�ed preparationof CFMMV. The
adsorptionof puri�ed CFMMV to soil, perliteandtuff wasmeasuredin columns,showing thatperlite
hasthe highestspeci�c adsorptioncapacitywhile lower valueswere calculatedfor soil and tuff,
respectively. Thespeci�c adsorptioncapacityof CFMMV in thethreetestedmediawasmuchhigher
thantheinoculumthresholdfoundin ourlabexperiments.Puri�ed CFMMV inoculumsurvivedin the
testedmediaundergreenhouseconditionsfor atleast4months.Analysisof drainwatercollectedfrom
a commercialgreenhouseindicatedthepresenceof infectiousCFMMV andCLSV inocula,despite
the applicationof chlorineinto the circulatedwater. Lab testsshowed that ef�cient disinfectionof
drainwatercontaminatedwith CFMMV or CLSV at a concentrationof 1 � g ml� 1 is obtainedby
chlorinationwith 4 ppmhypocloritefor 4 h. Theef�ciency of chlorinationin drainwaterdecreases
dramaticallyin thepresenceof fertilizer ions. [L]

RelationshipbetweenSalinity and DiseaseExpressionin ClosedSoillessGrowing
Systemsof Chive (Allium schoenoprasum)

M. Dudai,1 I. Dornai,2 B. Kirshner,2 A. Koren,3 D. Silverman4 andG. Kritzman2;�

1ExperimentalGreenhouse, Tza�t RegionalSchool,Kfar Menahem;2Dept.of Plant Pathology,
ARO, TheVolcaniCenter, BetDagan50250[*e-mail: gkritzman@hotmail.com;

kritzman@volcani.agri.gov.il]; 3Hishtil Ltd., Nehalim49950;and4ExtensionService, Ministry of
AgricultureandRural Development,BetDagan50250,Israel

Chive (Allium schoenoprasumL.) plantsweregrown in four hanging,closedsoillessgrowing
systemsat threelevelsof salinity: EC=1.0,2.5and4.0;thefourthsysteminvolvedirrigationwith the
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EC=2.5solutionsthatweretreatedby slow sand�ltration system(biologicalcolumn).The�ltration
ratewas100 l � 1 for a �lter surfaceof 1 m2 . The main sourceof water for this experimentwas
pretreatedwaterthrougha reverseosmosismembrane.At thebeginningof theexperiment,in each
growingsystemtwopre-inoculationplantswereplantedasaprimarysourceof inoculum.Thedisease
of chive root atrophy causedby Fusariumspp. waschosenfor this experiment.During theseason,
we followed up the populationof the pathogenin the irrigation solution, and the yield – which
re�ectedthepressureof thesalinity on theplantswith or without thepresenceof thepathogen.The
main resultsrevealedthat the optimumgrowth of chive plantswasachieved underEC=2.5. Chive
plantsunderEC=4showed signi�cant yield reduction. All of the pre-inoculationplantsdeveloped
diseasesymptomsandtheiryield waslow. During thegrowth seasonthepathogenwaspresentin the
irrigationwaterof all the systemsexceptfor that of the biological column. By comparingthe two
systemsof EC=2.5(with or without thebiologicalcolumn),theeffectof thecolumnontheyield was
highly signi�cant. It is concludedthattwo parametershaveastrongeffectonthechiveyield: salinity
anddisease.(L)

Application of TreatedWastewaterfor Culti vation of Roses(Rosahybrida) in Soilless
Cultur e

Nirit Bernstein1;� , RuthGuetsky1, A. Bar Tal1 andHayaFriedman2
1 Inst. of Soil,WaterandEnvironmentalSciences[*e-mail: nirit@volcani.agri.gov.il]; and 2Dept.of

PostharvestScienceof FreshProduce, ARO, TheVolcaniCenter, BetDagan50250,Israel

Scarcityof freshwaterin mostof theMediterraneanBasincountriesmakestreatedurbanwaste
wateran unavoidablealternative watersourcefor irrigation. In the presentprojectwe investigated
the effect of irrigation with secondarytreatedwastewater in a closedgreenhouseundersoilless
cultivation,on rosecut-�ower productionandquality, andon the fateof microorganismsandfecal
pollution indicatorsoriginating from the wastewater, in the greenhouseenvironmentand the cut-
�o wer. In anexperimentconductedat theLakhishExperimentalFarmroseplantsgrown in mineral
(perlite)or organic(coconut�bers) soillessmediumwereirrigatedwith potableor secondarytreated
urbanwastewater, chlorinatedaccordingto the regulationsof the Ministry of Health in Israel to
the level of 0.5 ppm chlorine. During 36 monthsof exposureto the treatedwater, the visible
appearanceof the plants,cut-�ower yield and postharvest performancewere not affectedby the
irrigationtreatments.Prior to chlorination,thetreatedwatercontained� 2 CFU perml Escherichia
coli. Chlorinationreducedcontentsof E. coli in the irrigation water to levels below 0.2 CFU per
ml. No E. coli were found in the greenhouseair, the soillessmedia, the plant tissue,or in the
vasewaterof thecut-�ower duringvaselife. Thedrainagesolutionof perlite-grown plantsirrigated
with thetreatedwastewatercontainedhighertotalbacterialcountsthanplantsirrigatedwith potable
waters,but lower levelsof fungi andyeasts.Totalcoliformsandbacterialcountsin thesoillessmedia
werehigherunderirrigationwith the treatedwastewaterin comparisonwith potablewater, andin
the plant tissuesfungi andyeastcountswerehigherunderirrigation with the treatedwastewater.
Theapplicationof chlorinatedsecondarytreateddomesticwastewaterunderourexperimentalsetup
limited thesurvival of themicroorganismsoriginatingfrom thetreatedwastewater, thuspreventing
healthandenvironmentalrisk. (L)

Cucumber Root and StemRot DiseaseCausedby Fusarium oxysporumf.sp.
radicis-cucumerinumand Its Prevention in Recirculating Nutrient Solutions

G. Kritzman,1;� Y. Dishon,2 TalmaKatan,1 I. Dornai,1 B. Kirshner,1 A. Koren,3 D.
Silverman,4 A. Hazan,4 S.Ganz,4 A. Political,5 A. Mizrach,6 H. Egozi6 andJ.Katan7

1Dept.of PlantPathology, ARO, TheVolcaniCenter, BetDagan50250[*e-mail:
kritzman@volcani.agri.gov.il]; 2LaboratoryExperimentalGreenhouse, EnGedi86980;3Hishtil
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Ltd.,Nehalim49950;4ExtensionService, Ministry of AgricultureandRural Development;5Lakhish
ExperimentFarm; 6 Inst. of Agricultural Engineering, ARO, TheVolcani Center, BetDagan50250;

7Dept.of PlantPathologyandMicrobiology, TheHebrew Universityof Jerusalem,Facultyof
Agricultural, FoodandEnvironmentalQualitySciences,Rehovot76100,Israel

In closedsoillessgrowing systemsthereis a risk of spreadingrootor stempathogensthroughout
the greenhouse.Treatmentof the irrigation nutrient solution is thereforeimportant. The aim of
this experimentwas to investigate the spreadof the pathogenFusariumoxysporumf.sp. radicis-
cucumerinumfrom four sourcesof inocula: plantingof a few diseasedseedlings,naturallyinfested
plantdebris,Fusariumsporesin thedrainagewaterandairbornesporesduringthegrowing season.
Theexperimentswerecarriedoutattwo locations:(i) anisolatedgreenhouseatEnGedilocatedin the
DeadSearegionof Israel;and(ii) theR&D LakhishExperimentFarmin thecentralregionof Israel.
The experimentat En Gedi includedsix nutrientsolutiontreatments,andsolarheatpasteurization,
UV irradiation, and two bio�lter systems(slow �ltration). Cucumbervar. `Socrates',regular
seedlingsandseedlingsgraftedonpumpkinrootstockweregrown underrecirculatingdrainagewater
on two growth media, namely, volcanic ash supplementedwith compostor perlite crumbs. At
Lakhish, the plantsweregrown on perlite crumbsand the experimentsincludedthreesystemsof
watertreatments:bio�lter , chlorinationandelectrodes.Themostef�cient systemfor spreadingthe
pathogenwas on commonseedlingsgrown on perlite without any water treatment,the sourceof
thepathogenbeingsporesin thedrainagewater. Undertheseconditions98%of theplantsbecame
diseasedand � 85% weredeadwithin 70 daysafter planting. Approximately60% of the grafted
plantswerenot affectedby the disease;the otherswereinfectedthroughadventitiousrootsof the
scion. The presenceof organic material in the growth mediasigni�cantly decreasedthe severity
of the epidemic. Solar heatpasteurization,UV and bio�lter with high organic amendmentwere
ef�cient in controllingthespreadof thepathogen,whereasin theuntreatedcontrolsmorethan90%
of theplantsweredestroyed.In theLakhishexperiment,theslow sand�ltration preventedthespread
of thepathogen.Treatingthewaterwith chlorineor electrodesresultedin toxic effectsto theplants
andin insuf�cient controlof thepathogen.(L)

C: RESISTANCE

Screeningof Grape Rootstocksfor Resistanceto the NematodeXiphinemaindex

M. Mor,1;� Y. Gottlieb2 andE. Harcavi2
1Dept.of Nematology, ARO, TheVolcani Center, BetDagan50250[*e-mail:

mormi@volcani.agri.gov.il]; and2ExtensionService, Ministry of AgricultureandRural
Development,BetDagan50250,Israel

Replantingof vineyardsin nematode-infestedsoil oftenresultsin considerableeconomicdamage
to the newly plantedgrapes.The meansfor reducingnematodepopulationsarelimited; therefore,
usingnematode-resistantor -tolerantrootstocksis oneof thepreferredmeansof control. Theecto-
parasiticnematodeXiphinemaindex feedsmostly on root-tipsandcausesdamage;it canbe found
in all regionswheregrapesaregrown. This nematodeattacksmainly treesandbushesandhasa life
cycleof 4–6months.It is alsoavectorof thegrapevinefanleafnepovirus. Ninegrapevinerootstocks
(CabernetSauvignongrafted),somewith known resistanceto root-knotnematodes,werescreened
for resistanceto X. index. Experimentswereconductedwith naturallyinfestedsoil (20 nematodes
per 100 g soil) in 10-l containersin a greenhouseat 26� 2� C with a 14-h photophase;therewere
nine replicatesfor eachrootstock. Nematodejuvenilesand femaleswere extractedand counted
from soil samples8, 12 and 15 monthsafter planting. Nematodereproductionratesrepresented
theresistanceor susceptibilitylevel of therootstocks.̀ SaltCreek' (Ramsey), `Paulsen1103', `101-
14 Mgt' and`Ruggeri' weresusceptible;̀ Richter110' and`Harmony' rootstocksexpressedsome
resistance;̀Freedom'and`161-49c'wereresistant;and`VR039-16'washighly resistant.[L]

Phytoparasitica33:3,2005 287



Induced Resistancein Plants Treatedwith SolarizedSoil or Trichoderma

N.O.Levy,1;2;� Y. Elad2 andJ.Katan1

1Dept.of PlantPathologyandMicrobiology, Facultyof Agricultural, FoodandEnvironmental
QualitySciences,TheHebrew Universityof Jerusalem,Rehovot76100[*e-mail:

nokon@agri.huji.ac.il]; and2Dept.of PlantPathology, ARO, TheVolcaniCenter, BetDagan50250,
Israel

Both soil solarizationand Trichodermareducethe incidenceof many diseasesdue to their
directdetrimentaleffect on pathogens.In thepresentwork, we studiedinducedsystemicresistance
following solarizationand/or Trichodermatreatments. In our system, only the roots were in
contactwith the solarizedsoil or Trichodermapreparation,while the foliage was inoculatedwith
pathogens. Strawberry, cucumberand commonbeangrown on treatedsoil or coconutgrowth
substrateshowedsigni�cant reductionin diseaseafter leaf inoculationwith Botrytiscinereaor with
Sphaerothecafuliginea (cucumberonly), therebyindicating inducedresistance.For example,the
percentagediseasecoverageon foliage of cucumbercausedby S. fuliginea was 25.0, 12.8, 11.4
and12.7in nontreated,solarization,Trichodermaandcombinedtreatments,respectively. Attempts
arebeingmadeto �nd the relationshipbetweenindigenouspopulationsof microorganismsin the
rhizosphereanddiseasecontrol. For this purposewe usea molecularapproachbasedon 16s-rDNA
and denaturatinggradientgel electrophoresis(DGGE). The above-mentionedtreatmentsresulted
in changesin the DGGE patternsof soil and substratepopulations. Inducedresistanceby soil
solarizationcorrespondswith previous studiesdemonstratingphysiological changesin foliage of
plantsgrowing in solarizedsoil, andwith higherpopulationsof �uorescentpseudomonads(known
asresistanceinducers)in therhizosphereof theplantsin solarizedsoils. [P]

D: VIROLOGY

InvitedLecture

Natural ResistanceMechanismsto Virusesin Plants

G. Loebenstein
Emeritus,Dept.of Virology, ARO, TheVolcaniCenter, BetDagan50250,Israel [e-mail:

gad-talma@barak.net.il]

Duringevolutionmostplantsbecameresistantto mostpathogens.WedistinguishbetweenActive
resistance, whereR genesandsignaltransductionareinvolved;andPassiveresistance,for example
lackof componentsneededfor viral replicationor translocation.

Thefollowing resistancemechanismswereconsidered:

1. Gene silencing. The majority of the viruses cannot survive in plants becauseof post-
transcriptionalgenesilencing(PSTG)andviral RNA degradation.

2. Inability to move throughtheplasmodesmata.

3. The necrotic local lesion and caspase-like proteases.Caspaseinhibitors induce systemic
movementof TMV; Salicylic acid(SA). Treatmentwith SA reducesthespreadof TMV.

4. TheN gene.Codesfor a 131kDa protein,belongsto theTIR-NBS-LRRof theR genes.The
N proteinstartsa signaltransductioncascade,wheremoreproteinsareproducedthat inhibit
virus replication.

5. Inducedresistance:Is agenesilencingmechanisminvolved,wherebysiRNA suppressesviral
RNA aheadof theinfection?

288 Phytopathology



6. `GreenIslands'andpossibleinvolvementof PSTG.

7. Inhibitors of viral replicationfrom resistanttissues:from tobaccoNN (IVR), from induced
resistanttissueandfrom `GreenIslands'tissue.

8. The IVR proteinhastetratricopeptiderepeat(TPR) domainsandleucine-richrepeats(LRR)
indicativeof protein-proteininteractions.TPRmotifsarepresentin interferons.

9. The IVR genewas cloned(clone NC330) and usedfor transformingsusceptibletobacco.
Plantswith varying degreesof resistancewereobtained.Someof the TMV-resistantplants
werealsoresistantto Botrytiscinerea. [L]

Cucumberleaf spotvirus (CLSV), a NewSoilborne Virus Diseaseof Greenhouse
Cucumbersin Israel

A. Rosner,� LudmilaMaslenin,Mali Pearlsman,O. LachmanandY. Antignus
Dept.of Virology, ARO, TheVolcani Center, BetDagan50250,Israel [*e-mail:

rosnera@agri.gov.il]

Cucumberplantsgrown in greenhousesshowed mosaic-typesymptomsand vein bandingon
leaves;plant growth wasnot signi�cantly affectedandfruits remainedsymptomless.A virus with
isometricparticles30nmin sizewasisolatedfrom infectedtissues.Similar infectiousparticleswere
found in drainagewaterin thegreenhouse.The infectingvirus couldnot be identi�ed on thebasis
of hostrangeandsymptoms'patterns.In orderto identify the virus pathogen,cDNA cloneswere
preparedfrom puri�ed virus particlesandtheir nucleotidesequenceswerecomparedwith a library
of viral sequencesin theGenBank.Thetestedsequencewasshown to have a highdegreeof identity
(but not complete)with a Cucumberleaf spotvirus (CLSV) sequence(95%). It haslower identity
(66%)with a Pothoslatentvirus (PoLV)-typememberof thesameAureusvirusgenusand48%with
Cucumbernecrosisvirus(CNV) belongingto theTombusviridaefamily. Theinfectingviruswasthus
identi�ed asa variantof CLSV. The nucleotidesequencesof the individual ORFswithin the virus
genomewereanalyzed.Thevariability betweentheCLSV isolateswashigherat regionsencoding
thevirusreplicaseandCPgeneswhile the3'-endregionwasmoreconserved.It maybehypothesized
thattheobserveddifferencesin hostrangeandsymptomatologyof thenew CLSV isolateoriginated
from thevariability at theCPandRepgenes.[L]

The Tomatoyellow leaf curl virus-resistantTomatoLine TY-172,Inhibits Virus
Replication but not Virus Translocation

Limor Segev,1;� L. Cohen,1 D. Wolf,2 A. Zelcer2 andM. Lapidot1
1Dept.of Virologyand2Dept.of Plant Genetics,ARO, TheVolcaniCenter, BetDagan50250,Israel

[*e-mail: lsegev@volcani.agri.gov.il]

TY-172,a resistanttomatohostof Tomatoyellow leaf curl virus (TYLCV), is known to inhibit
normal viral infection by remainingsymptomlessafter infection. The mechanismby which this
happenswasaddressedby inoculationof selectedleavesof TY-172 anda susceptibletomatoplant
with TYLCV usingwhite�ies andclip cages,andcomparingtheamountsof new viral DNA produced
in resistantandsusceptibleplantsat the inoculationsiteover time. At eachtime point, theamount
of new viral DNA in TY-172wasmuchlower thanthat in thesusceptiblehost. This reductionwas
due to the reductionin ssDNA, sincethe amountof viral dsDNA was the samein both resistant
andsusceptiblehosts. This suggeststhat TY-172 interfereswith TYLCV replication,andthat the
inhibition is atthesecondstageof thereplicationcyclewheredsDNA is formed.In ordertodetermine
whethertheresistanceof TY-172affectsviral long-distancemovement,theappearanceof viral DNA
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at theplantapex wasmonitored.Viral DNA appearedat theplantapex at thesametime, 48 h after
inoculation,in both the susceptibleandresistantplants. The viral DNA accumulationlevel at the
plantapex wasthesamein bothhostsuntil 96 h afterinoculation,afterwhich time a greateramount
of viral DNA wasfoundin thesusceptiblehost.TheseresultssuggestthatTY-172interfereswith the
productionof ssDNA in theviral replicationcycle but not with thelong distancemovementof viral
DNA. [L]

E: BIOLOGICALCONTROL

EpidemiologicalAspectsof Biocontrol of Dodder by Colletotrichum

EstherNof,1;� B. Rubin2 andA. Dinoor1
1Dept.of Plant PathologyandMicrobiology [*e-mail: nof@agri.huji.ac.il]; and 2TheInstituteof

Plant SciencesandGeneticsin Agriculture, Facultyof Agricultural, FoodandEnvironmental
QualitySciences,TheHebrew Universityof Jerusalem,Rehovot76100,Israel

Someepidemiologicalaspectsof biocontrolof dodderby Colletotrichumwerestudied. Three
factorsarereported:(i) numberof inoculations(onevs two); (ii) numberof moistureperiodsafter
inoculation(one vs several); and (iii) size of dodderinfestation. The host plant for studyingthe
�rst two factorswasDichondra, grown in �ats. Thedodderwasinoculatedby sprayingwith spore
suspensions.Diseaseincidencewasdeterminedby castinganetof squaresoverthe�ats andcounting
thesquareswith disease.Subsequently, diseaseseverity wasrecordedfor every square.Theaverage
numberof infections/squarewasderivedfrom diseaseincidenceusingthelogit transformation.The
Area UnderDiseaseIncidenceProgressCurve (AUDIPC) wascalculated. Diseaseincidenceand
severity did not differ signi�cantly betweentreatments.It seems,therefore,thata singleinoculation
maybesuf�cient for establishinganepidemic,andbiocontrolmaybepossibleevenin regionswhere
thewetnessis limited. Anotherfactortestedwasthesizeof dodderinfestation.Thiswasstudiedin the
�eld on dodderparasitizingornamentalSenecio. Thedodderwasinoculatedwith sporesuspension
in the eveningandcoveredwith plasticbagsfor the night. Diseasedevelopmentin small dodder
infestationswas slow. Sixteendaysafter inoculationsonly 10% of the dodderwas diseased.In
medium-sizeddodderinfestations67%of the dodderwasinfected,while in the large-sizeddodder
infestations98%of thedodderwastotally destroyed.Thedifferencesbetweensmall-sizedandlarge-
sizedinfestationsweresigni�cant. It wasunexpectedthatit wouldbemoredif�cult to controlsmall-
sizeddodderinfestations.This maybeexplainedby therelatively largergreenhostareaaroundthe
infestation,into which doddermayescapefrom theinfectionby Colletotrichum. On theotherhand,
in thelarge-sizeddodderinfestationthereis notmuchgreentissueof Senecio, into which thedodder
couldescape.[L]

Inhibition of Phytopathogensby the Fungi Acaromycesingoldii, Meira argovaeand
Meira geulakonigii

L. Kushnir,1 Z. Paz,1;2 U. Gerson2 andA. Sztejnberg1;�

1Dept.of PlantPathologyandMicrobiologyand2Dept.of Entomology, Facultyof Agricultural,
FoodandEnvironmentalQualitySciences,TheHebrew Universityof Jerusalem,Rehovot76100,

Israel [*e-mail: abraham@agri.huji.ac.il]

The fungi Acaromycesingoldii (Ai), Meira argovae(Ma) andMeira geulakonigii (Mg) secrete
secondarychemicals(SC) that inhibit plant pathogens. This antagonisticactivity was assayed
againstseveral phytopathogenicfungi. The effect on the pathogenswastestedin petri disheswith
potato-dextroseagar containingtheSC thathadbeensecretedby the threeantagonisticfungi. The
germinationof theconidiaof Penicillium digitatumwascompletelyinhibited(100%)in dishesthat
containedthe SC of Ai, Ma andMg. The mycelial growth of P. digitatumwith the SC of Ai was
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completelyinhibited, whereaswith the SC of Ma and Mg mycelial growth was slow and sparse,
in comparisonwith the control. The SC of Ai completelyinhibited the sclerotiagerminationof
Sclerotinia sclerotiorumandof Sclerotiumrolfsii. In the treatmentswith theMa andMg secretions
the germinationtime of the sclerotia was prolongedand the mycelia were very sparse. The
former phytopathogenproducedno sclerotiaandonly few wereobserved in the S. rolfsii cultures.
Partial inhibition of germinationandsparsemycelialdevelopmentof otherphytopathogens,namely,
Alternariasolani,FusariummangiferaeandColletotrichumgloeosporioides,wereobservedin plates
separatelycontainingtheSCof thethreefungi. Orangesinoculatedwith conidiaof P. digitatumone
weekafter being inoculatedwith the fungusMg, showed only half the diseaserateof the control
oranges.Thecompositionof thesecretedSCandtheir modeof actionarestill unknown. Theuses
of theseantagonisticfungi in biological control have the potentialto reducethe damageof several
fungal pathogensin differentcrops.[L]

Vectoring a Biocontrol Agent by Honeybeesto Strawberry Flowers Resultsin
Biocontrol of Fruit Gray Mold

A. Bilu,1;2 M. Abu-Toamy,3 D. Rav David,1 A. Dag,4 Y. Elad,1;� N. Gnayem3 andS.
Sha�r2

1Dept.of PlantPathologyandWeedSciences,ARO, TheVolcani Center, BetDagan50250
[*e-mail: elady@volcani.agri.gov.il]; 2Dept.of Entomology, Facultyof Agricultural, Foodand

EnvironmentalQualitySciences,TheHebrew Universityof Jerusalem,Rehovot76100;3Extension
Service, Ministry of AgricultureandRural Development,BetDagan50250;and 4Fruit Tree

Sciences,ARO, Gilat Research Center, M.P. Negev 85280,Israel

A previous study revealedthat biocontrol of strawberry fruit gray mold (Botrytis cinerea) by
sprayingtheTrichodermapreparationis effective only whenvery frequentapplicationsaregivenor
ahighdoseis used(S.Freemanetal. (2004)Eur. J. PlantProt. 110:361-370].Theability of beesto
carrypowderfrom thebeehive to �o werscanbeharnessedfor biologicalcontrolpurposes,by using
themto transferinoculumof fungi andbacteriafrom thehive to �o wers.Thepresentstudyinvolved
the biocontrol preparationof TrichodermaharzianumT39 and honeybeesfor treating �o wers of
strawberryplantsagainstB.cinereainfectionanddevelopmentof �o werandfruit graymold. A newly
developed`Triwaks' dispenserwas�t to thehivesandfoundeffective in loadinghoney beeswith T.
harzianum. Beesleaving hivesequippedwith theTriwaksdispenserwereloadedwith upto 1.45*105

CFU T. harzianumT39 perbee[A. Bilu et al. (2004)Biocontrol Sci. Technol. 14:607-617].During
two successive seasons,ten beehiveswereplacedat the edgeof a commercialstrawberry �eld and
thebiocontrolpowderwasaddedto their dispenserson rainlessdaysfrom mid-Decemberuntil mid-
March.Experimentalplotswerelocated25–50m from thehivesfor diseaseevaluationin treatments
thatconsistedof Trichodermadeliveredby bees,chemicalbotryticidesprays,andtheircombination.
Trichodermapopulationon�o werswasevaluatedin plotsplacedupto 200m from thehives.Visiting
of beesin controlplotswaspreventedby netsspreadon controlandchemicaltreatments.Thenets
provednot to alter the humidity in the canopy level ascomparedwith uncoveredplots wherebees
wereallowedto visit. TheTrichodermalevel on �o werswas> 104 CFU/�owerupto 100m from the
hives.This level wasfoundin earlierexperimentsnecessaryfor thecontrolof strawberrygraymold.
Thus,beesprovedto bea potentialmeansfor thedelivery of thebiocontrolfungusto the infection
site of B. cinerea. During the periodof gray mold development,bee-deliveredT. harzianumT39
wasfoundto besimilar to or betterthanseason-longsprayswith chemicals(�udioxonil+cyprodinil
andpyrimethanil). It is concludedthat thedelivery of Trichodermaby beesto strawberry �o wersis
effective in strawberryfruit graymold controlandcanbeintegratedin anIPM schemefor this crop.
However, asuitableformulationneedsto bedevelopedfor thispurpose.[L]
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`BioNemWD', a Unique Bionematicidefor Perennial Crops

Michel Lazare,*P. Di Primo,J.Antonov, A. Bercovitz, K. Feldman,N. Markov, I. Shamai
andM. KerenZur

MinravGroup,Qiryat MinravHi-Tech Park, Ashdod77101,Israel [*e-mail:
michell@agrogreen.co.il]

Many perennial crops, including �o wers, deciduousorchards,bananasand vineyards are
damagedseverely by nematodes.Volatile nematicidesare not suitablefor applicationduring the
growing season,whereasuseof non-volatilenematicidesnecessitatesnumerousapplications.Sucha
controlregimeresultsin environmentaldamage,resistancedevelopmentandbiodegradationleading
to decreasedef�cacy. `BioNemWD' is a bionematicidebasedon thenaturallyoccurringbacterium
Bacillus �rmus. The preparationis appliedthroughthe irrigation systemor by pre-plantspraying.
BioNemWD is registeredin Israelfor cucumbersandtomatoesandwasfoundeffective in various
other crops. Pre-plantas well as mid-seasonapplicationof BioNem WD decreasedroot-knot
nematodepopulationsin the soil. In perennialcropsthe control of nematodesin the deeperlayers
of thesoil is crucial. Sprinklerapplicationof BioNemWD causeda 62%and76%reductionof the
root-knotnematodepopulationat depthsof 10–30cm and30–50cm, respectively. Drip irrigation
of BioNemWD in thewinter in a peachorchardreduced65%of theroot-knotnematodepopulation
which remainedat a low level until the following autumn. The effect of a springapplicationwas
slightly lower. In anotherpeachorchardtrial, BioNem WD wascomparedto a chemicalstandard
(Rugby Super). BioNem WD reduced65% of the root-knot nematodepopulationand kept it at
this level for 8 monthsuntil the following autumn.RugbySuperalsodecreasedthepopulationbut
the effect lastedfor 3 monthsonly. BioNem WD causeda signi�cant increase(17%) in the peach
yield comparedwith untreatedand Rugby Super-treatedplots. BioNem WD decreasedthe root-
knot nematodepopulationalsoin vineyardsoil andin yellow pitaya. These�ndings prove that the
preparationis a safeandef�cient measurefor nematodecontrolof annualandperennialcrops. [L]

Colletotrichum DiseaseDevelopmentAlong Dodder Strings, fr om Spot Inoculation

EstherNof,1;� B. Rubin2 andA. Dinoor1
1Dept.of PlantPathologyandMicrobiology [e-mail: nof@agri.huji.ac.il]; and 2 Inst. of Plant
SciencesandGeneticsin Agriculture, Facultyof Agricultural, FoodandEnvironmentalQuality

Sciences,TheHebrew Universityof Jerusalem,Rehovot76100,Israel

The speci�c pathogenof dodder, Colletotrichum, is a potential biocontrol agent. We have
examinedthe extensionof the diseasedareaalongthe stringsof dodder. The host for the dodder
wasan ornamentalSenecio. The dodderwasinoculatedby placinga 1 mm2 squareof sporulating
cultureonthestringin anareawherethestringwasnotattachedto thehostplant.Theplantswith the
inoculateddodderwerekeptin amoistchamber, at20� C for 22h. Thelengthof theinoculatedstrings
andthe lengthof the diseasedareaweremeasureddaily. Thediseasedareaextendedat the rateof
4 mm day� 1 . Therateof growth of inoculatedstringswas25 mm day� 1 andof thenon-inoculated
it was34 mm day� 1 . Conclusion:the diseaseof dodderdriesup the stringsandslows down the
growth of healthy-lookingstrings.Microscopicexaminationof thediseasedstringsrevealedthatthe
pathogendoesnotgrow within thestringasfarasthesymptoms.It reachedonly 10–20mmfrom the
inoculationspot,evenwhenthediseaseextendedasfaras140mm. In the�rst 10mm,myceliumand
chlamydosporeswereobservedandalsomany acervuli.In thenext 10mm,alongthestrings,in some
of thereplicates,themyceliumwaspoorandonly afew acervuliwereobserved.An assumptionto be
testedis whethertoxinsand/orenzymesmightbeinvolvedin diseasedevelopmentbeyondthegrowth
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of thepathogen.Thepathogenpersistsin dry strings,probablydueto chlamydosporesproducedin
them.[P]

This researchwassupportedby theIsraelScienceFoundation,grantno. 456.99/17.1.

F: HOST–PATHOGENRELATIONSHIPS

InvitedLecture presentedbyD. Prusky

Regulationof the Synthesisand Metabolism of the Preformed Antifungal
Compoundsin AvocadoFruits by Colletotrichum gloeosporioides

XuejunWang,IlanaKobiler, RuthGuetsky, A. LichterandD. Prusky
Dept.of PostharvestScienceof FreshProduce, ARO, TheVolcaniCenter, BetDagan50250,Israel

[*e-mail: dovprusk@volcani.agri.gov.il]

The preformed (Z,Z)-1-acetoxy-2-hydroxy-4-oxo-heneicosa-12,15-diene(AFD) is the most
active antifungal compoundin avocado;it affectsthequiescenceof Colletotrichumgloeosporioides
in unripefruit. Fungal pathogensmaymodulatethelevel of thecompoundby affectingthesynthesis
andmetabolismof themolecule,which is a fatty acidderivative. Genesencodingfor � 12 fatty acid
desaturaseanda very-long-fatty-acidelongasewerehypothesizedto take part in thebiosynthesisof
AFD andtheir expressionpatternandenzymaticactivity weredeterminedin relationto thecontent
of AFD. High expressionof thosegeneswasdetectedin youngfruits, wherethe level of AFD was
highestandwheninoculatedwith C. gloeosporioidesor treatedwith 1 mM H2O2 . Pathogenicfungi
mayalsomodulatethemetabolismof AFD by degradingthe �a vonoidepicatechinthat inhibits the
avocadoenzymewhich decomposesAFD. Extractsof laccaseenzymeobtainedfrom decayedtissue
or culturemediawerefully capableof degradingepicatechinwithin 4 and20h, respectively. Isolates
of C. gloeosporioideswith reducedlaccaseactivity andno ability to metabolizeepicatechinshowed
no pathogenicityon ripeningfruits. Thepresentresultsoffer a new perspective on thecapabilityof
C. gloeosporioidesto modulatethelevel of theAFD by eitherinducingits synthesisin unripefruits
or its catabolismin ripeningfruits. [L]

A Mutation in the NirA-lik e Transcription Factor CausesLack of Pathogenicity in
Colletotrichum acutatumon Strawberry

S.Horowitz,1;2 S.Freeman,2;� A. Zveibil2 andO. Yarden1
1Dept.of PlantPathologyandMicrobiology, Facultyof Agricultural, FoodandEnvironmental

QualitySciences,TheHebrew Universityof Jerusalem,Rehovot76100[*e-mail:
freeman@volcani.agri.gov.il]; and2Dept.of PlantPathology, ARO, TheVolcani Center, BetDagan

50250,Israel

A nonpathogenicREMI mutant of Colletotrichum acutatum,designatedCa-5, was isolated
wherebyin the absenceof an external nitrogen sourceit exhibited extendedgerm tube growth
prior to appressoriaformationon solid surfaceandstrawberryleaf. Ca-5exhibitedrestrictedhyphal
growth anddid not causelesionson plantsbut grew necrotrophicallywheninoculateddirectly onto
woundedsites. Thededucedaminoacidsequenceof theREMI-impairedgeneproduct,designated
Nir1, is highly similar to the Aspergillus nidulans NirA protein, a transcriptionalregulator of
nitrogenmetabolism. Inoculationof leaves with wild type or Ca-5 conidia in the presenceof a
nitrogensourceresultedin massive epiphytic hyphal production,appressoriaformationand rapid
symptomdevelopment. The nutritional statusof C. acutatumat an early stageof colonization
andappressoriaformationwasassessedby following the expressionof nitratereductase(NR) and
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glutaminesynthetase(GS)in differentmedia.Underall growth conditionstherewasnoeffectonGS;
however, NR wasinducedby nitrateandrepressedby a rich medium.In addition,NR transcription
increasedat theappressoriastage,indicatingthatnitrogenstarvationconstitutesa cuefor regulation
of appressoriadevelopment. Our resultssuggestthat nitrogenstarvation stimulatessynchronous
preinfectiondevelopmentwhich is lackingin Ca-5.[L]

Strawberry Powdery Mildew: Conditions for Its Developmentand Suppression

L. Amsalem,1;2;3 Y. Elad,1;3;� S.Freeman,1 A. Sztejnberg,2 N. Gnayem,4 T. Sando,4 N.
Mor,4 D. Rav David,1;3 Y. Nitzani1;3 andI. Pertot3

1Dept.of PlantPathologyandWeedSciences,ARO, TheVolcani Center, BetDagan50250,Israel
[*e-mail: elady@volcani.agri.gov.il]; 2Dept.of PlantPathology, Facultyof Agricultural, Foodand
EnvironmentalQualitySciences,TheHebrew Universityof Jerusalem,Rehovot76101,Israel; 3Safe

CropCenter, IASMA,St.MicheleAll'Adige, Trentino,Italy; and 4ExtensionService, Ministry of
AgricultureandRural Development,BetDagan,Israel

The fungusSphaerothecamacularisf.sp. fragariae is the causalagentof strawberry powdery
mildew which occurson leaves, �o wers and fruits. The pathogencan causesevere damagesin
greenhousecropsaswell asin low tunnelcropsandin nurseries.Microclimatic conditionsfavoring
or limiting diseasearenot well known; however, this knowledgeis essentialfor ef�cient control.
We found that optimal conditionsfor conidiagerminationare temperaturesbetween15 and25� C
and high (75–97%)relative humidity (r.h.). High irradiation inhibits germinationand germ tube
elongation. Conidiationof S.macularisat 70–85%r.h. washigherthanat 95%r.h. Surprisingly, a
percentof theconidiaretainedability to germinateupto 5 months.At theoptimalconditionsof 20� C
and75%r.h.,a diseasecycle wascompletedwithin 4 daysandseverity wasmaximal.Temperatures
of 10� andof 30� C, combinedwith a r.h. > 95% andhigh irradiation,restrictedthe diseaseunder
controlledconditions. A goodcorrelationwasfound betweenthe responseof conidiagermination
and diseaseseverity to most of the above-mentionedparameters.Control agentssprayedon the
strawberrycropathighfrequency areableto reducediseaseincidenceandseverity. Thecombination
of controlagentswith hostresistancewastestedundercommercial-likeconditions.It wasfoundthat
the mostprominentfactor that contributesto diseasereductionis host resistance/tolerance.Thus,
durableresistantstrawberrycultivarswith suitablehorticulturalcharacteristicsasa majormeansof
controlmaysolve thepowderymildew problem.[L]

A cooperative researchfundedby SafeCropCenter(Fondoper la ricerca,Provincia Autonoma
di Trento)andtheIsraelMinistry of Agriculture.

Effectsof Growth Regulatorsand Pruning on the Susceptibility of Pear Treesto
Erwinia amylovora

DaphnaBlachinsky,1;2;� D. Shtienberg,1 D.M. Weinthal,1 ShulamithManulis1 andE.
Zamski2

1Dept.of PlantPathologyandWeedResearch, ARO, TheVolcani Center, BetDagan50250
[*e-mail: daphnabl@volcani.agri.gov.il]; and2 Inst. of PlantSciencesandGenetics,Facultyof
Agricultural, FoodandEnvironmentalQualitySciences,TheHebrew Universityof Jerusalem,

Rehovot76100,Israel

Fire blight, causedby Erwinia amylovora, is themostdevastatingdiseaseof pearsin Israeland
elsewhere.The�rst infectionsoccurusuallyin the�o wers,andthenthebacteriaprogressin thehost
tissues,from annualto perennialbranches,towardsthetrunk. In apreviousstudyit wasdemonstrated
thatsorbitolcontentin annualwoodenbranchesis a reliablemeasurefor hostresponseto pathogen
invasion. The rateof diseaseprogressionin perennialbrancheswasrelatedto the rateof changes
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in sorbitol contentin annualbranches.This relationshipwassimilar andsigni�cant in treeswith
differentgrowth habits(high or low vigor) andin both seasonswheninfection occurred(springor
autumn).In thisstudyweexaminedtheeffectsof growth regulatorsandpruning,whicharecommon
horticulturalpractices,on the rateof diseaseprogressionandon the sorbitol content. Treatments
wereimplementedto treeswith high andlow growth vigor. Effect of the treatmentsvariedin trees
with high and low vigor and also within eachgroup, accordingto the phenologicalstageof the
trees(dormancy break,fruit set,regrowth afterfruit set). In somecasesthetreatmentsincreasedthe
rateof diseaseprogression(andthe changesin sorbitol content)whereasin othersthey decreased.
Next we testedthe hypothesisthat the pathogenicityof E. amylovora is governedby changesin
hostphysiology(thatcouldbeestimatedin termsof sorbitolcontent)leadingto expressionof genes
encodingfor pathogenesisproteins. A constructbetweenthe hrpE promoterandthe reportergene
inaZ wasprepared.Theconstructwastransformedto E. amylovora andthelevel of inaZ expression
wasmeasured.It wasfoundthat theactivity of thereportergenewassigni�cantly higherin pruned
pearseedlingsinoculatedwith thetransformedbacteria,ascomparedwith its activity in non-pruned
seedlings.In addition,sprayingwith a growth regulatorsigni�cantly decreasedthe expressionof
hrpE in vivo. [L]

In�uence of Growth Media Compositionon Growth and EnzymeActivity of
BroomrapeBiocontrol AgentsFusarium oxysporumf.sp.orthocerasand Fusarium

solani

EvgeniaDor� andJ.Hershenhorn
Dept.of WeedResearch, NeweYa'ar Research Center, ARO, RamatYishay30095,Israel [*e-mail:

evgeniad@volcani.agri.gov.il]

Fusariumoxysporumf.sp. orthoceras(Foo) wasisolatedin Bulgaria from Orobanchecumana-
diseasedin�orescencesand was found to be highly pathogenicand speci�c to this parasite.
Fusariumsolani (Fs) wasisolatedin Israelfrom diseasedEgyptianbroomrapein�orescences.The
fungusdemonstratedhigh potentialas a biological control agentagainst Egyptianbroomrape(O.
aegyptiaca). The objective of the presentproject was to optimize growth conditionsof the two
fungi in orderto obtaina high biomassandhigh level of sporeproduction.The in�uence of media
compositionon fungi growth wastestedin liquid growth mediacontainingextract or macerateof
broomrapein�orescencesin variousconcentrationsas comparedwith minimal mediacontaining
sucrose.Increasingbroomrapeextract concentrationin the mediadecreasedfungi biomass.Fungi
biomasswhen grown in media containing broomrapemacerateincreasedwith the increaseof
broomrapemacerateconcentrationfrom 3 to 24g l � 1 . Sporenumberwashigherin mediacontaining
broomrapemaceratethanin mediacontainingbroomrapeextract.ThehighestFoosporenumberand
CFU werefound in growth mediacontainingbroomrapemacerateat a concentrationof 12 g l � 1 .
In the samemedia,Fs produceda very high level of spores,but with low CFU counts,indicating
low sporeviability. Filtratesof Foo and Fs growth mediacontainingsubstratesfor the enzymes
polygalacturonase,polygalacturonidelyase,pectinase,protease,pectinmethyl esteraseandcellulase
wereanalyzed.[L]

Two Biological Typesof Garlic Leaf Rust (Pucciniaallii )

Y. Anikster,1;� TamarEilam,1 J.Manisterski,1 PninaBen-Yehuda1 andL. Szabo2
1 Inst. for CerealCropsImprovement,Tel-Aviv University, RamatAviv 69978,Israel [*e-mail:

aniksty@post.tau.ac.il];and2Cereal DiseaseLab., Universityof Minnesota,St.Paul, MN 55108,
USA

The causeof garlic rust diseaseis the fungusPuccinia allii . This fungushas a worldwide
distribution, candevastategarlic �elds andattacksalsootherspeciesof Allium. In Israel,wild leek
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(Allium ampeloprasum) cansuffer heavy attacksandserve asa primaryfocusfor thedistribution of
the diseasein cultivated�elds. The fungusis macrocyclic andproducesall stagesof its life cycle
on Allium plants. The teliosporein the debrisof the previous year germinatesafter the autumn
rainsandproducesfour basidiosporeswhich, in turn, infect youngleavesof a new crop. Haploid
pycniadevelop,andcrossfertilizationbetweenpycniaof differentmatingtypesoccurs.Theresulting
aeciawith aeciosporesinfect garlic leaves and produceuredinial sori that are responsiblefor the
future epidemic. Recently, an aggressive variantof this rust causedthe devastationof mostgarlic
�elds in California. This varianthasa shortenedlife cycle andlacksthe pycnial andaecialstages.
The teliosporeproducesonly two basidiospores,andhaploidyis con�ned to thepromycelium.We
have comparedisolatescollectedin Israel,Turkey, andEuropewith theCaliforniantypeandfound
additionaldifferences,indicatingthatthelatterbelongsto a differentsubspecies.[L]

The Appearanceof a Highly Virulent Raceof Barley Leaf Rust asa Resultof
CrossingTwo Avirulent Isolates

J.Manisterski,*IlanaGal,PninaBen-Yehuda,TamarEilamandY. Anikster
Inst. for Cereal CropsImprovement,Tel-Aviv University, RamatAviv 69978,Israel [*e-mail:

cereal@post.tau.ac.il]

Israel is locatedin the main region of origin of barley cultivation. Hordeumspontaneum, the
wild ancestorof cultivatedbarley, is widespreadthroughoutthe country. Barley is an important
crop in developingcounties,mainly for animal feed; in otherareasit is usedfor beerproduction
aswell asanimal feed. Obligateparasitesof barley have alsoevolved in our region. Barley leaf
rust causedby Puccinia hordei, one of the pathogens,causessevere economicdamageto barley
production. The fungushasa complex life cycle, with barley asthe main hostandspeciesof the
geophyte Ornithogalumasalternatehosts.In mixedpopulationsof H. spontaneumandthealternate
host,we �nd highly virulent racesin thepathogenandresistantplantsthathave evolvedin thehost
species.Sucha highly virulent race,with virulenceon genePa7 in barley cv. `CebadaCapa',was
found for the �rst time in the world in Israel in 1976. A year later, this virulencewasreportedin
Morocco. To date,it hasalsobeenreportedall over the United States.In our researchcarriedout
undercontrolledgreenhouseconditions,two avirulent isolatesof thefunguswerecrossed.Oneof the
14 descendantsof this crosswasfoundto bevirulent on CebadaCapa.These�ndings indicatethat
thesexualstageof thefunguscanserveasawarningsignfor new dangerousvirulence.To detectsuch
recombinationsandpreventdamageto cultivation,prebreedingof resistantcultivarsshouldcomprise
intercrossesbetweenputativeparentsthatexhibit resistance.[L]

G: NON-CHEMICALMEANSOF CONTROL

Synergistic Effect of Ethanol Dip and Modi�ed Atmosphereon Prevention of Botrytis
Rot of TableGrapes

A. Lichter,1;� Y. Zutchi,1 T. Kaplunov,1 Y. Saks,2 N. Aharoni1 andS.Lurie1

1Dept.of PostharvestScience, ARO, TheVolcaniCenter, BetDagan50250[*e-mail:
vtlicht@volcani.agri.gov.il]; and2StePac Ltd.,Tefen24959,Israel

Grape storagerequires stringent control of gray mold causedby Botrytis cinerea. The
commercialpracticeis dependentonsulfurdioxideasafumigant,which is appliedby variousmeans
with well known advantagesanddisadvantages.Many alternative technologiesweredevelopedover
the years,someof them with limited ef�cacy, otherswith low applicability and mostly without
signi�cant practicaldemand. Modi�ed atmosphere(MA) of table grapessuffers from a narrow
thresholdbetweencontrol of gray mold anddamageto the berriesand stemsdue to a high level
of carbondioxidewithin the�lm-enclosedpackage.We demonstratedin thepastthatdippingtable
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grapesin ethanolafterharvesthasa very pronouncedeffect in preventingdecay. However, ethanol
doesnot leave a protective residuewithin thegrapessoit is not expectedto preventlatentinfections
from developingdecaynestsduring prolongedstorage. However, when grapesof cv. `Superior'
weretreatedwith ethanolandthensubjectedto a MA usingplastic �lms (XtendR
 ), we achieved
an additive effect andobserved persistentcontrol of gray mold without injury to the grapes. The
advantageof this plastic�lm wasmainly in its waterconductance,whichpreventedaccumulationof
freewaterthatis oftenthelimiting factorin MA packaging.Thiscombinationresultsin greaterdecay
control,which is a requirementfor commercialapplicability. If anundesirableaftertastedeveloped
within thefruit dueto theMA, onedayof exposureto ambientair wassuf�cient to dissipateit. Taken
together, theseresultsdemonstratethecommercialpotentialof this method.[L]

Verticillium Wilt asa Limiting Factor in Production of Grafted Eggplants

A. Koren,1 Y. Peretz1 andYaelRekah2;�

1Hishtil NurseriesLtd.,Nehalim49950;and2Dept.of Plant PathologyandMicrobiology, Faculty
of Agricultural, FoodandEnvironmentalQualitySciences,TheHebrew Universityof Jerusalem,

Rehovot76100,Israel [*e-mail: rekah@agri.huji.ac.il]

The use of grafted vegetablesincreasedin recent years all over the world, including the
Mediterranean.Using graftedplantsservesasa protective tool againsta wide rangeof soilborne
pathogensand enablesexpansionof the range of crops that can be grown in infested soils.
Commercialeggplantcultivarshave no resistanceagainstthe pathogenVerticillium dahliae, which
causesVerticillium wilt, andthereforegraftingonaresistantrootstockmayenablegrowing eggplants
in soils infestedwith this pathogen.Small-scaleexperimentswereconductedin which susceptible
eggplantsweregraftedon Solanumtorvum– a wild specieswith high toleranceto the diseaseasa
rootstock,orontomatorootstocks(Beaufortand4402)resistanttoV. dahliae. In thesestudies,carried
out at several locationsin Israel, the graftedplantsgave higheryields andgrowth was improved,
comparedwith thenon-graftedsusceptibleplants.However, graftingdid notreducediseaseincidence
in theeggplants.In comparison,thetomatoresistantrootstocksprovidedfull protectionagainstthis
pathogento graftedtomatoplants.Additional experimentscarriedout at theFacultyof Agriculture
revealedthat all rootstocksuseddo not prevent the pathogen's movementfrom the root to the
susceptiblescion, althoughdiseaseseverity in the scion differs accordingto the rootstockused,
indicatinga rootstock–scioninteractionthat in�uencesdiseaseseverity. Differentcombinationsof
rootstocksandscionswill beexaminedin thefuture. [L]

Interactions betweenGrafted TomatoPlants and Fusarium oxysporumf.sp.
lycopersici

YaelRekah,� H.D. Rabinowitch andJ.Katan
Dept.of PlantPathoologyandMicrobiology, Facultyof Agricultural, FoodandEnvironmental

QualitySciences,TheHebrew Universityof Jerusalem,Rehovot76100,Israel [*e-mail:
rekah@agri.huji.ac.il]

Graftinghasbecomeapopularmethodto controlsoilbornediseasesin tomatoculture,especially
in protectedhorticulturein EastAsia, Europe,as well as Israel. InteractionsbetweenFusarium
oxysporumf.sp. lycopersici race2 andtomatotransplantsof variousgeneticmakeupwerestudied
in greenhouseexperiments. Following controlled inoculation, resistantrootstocksprovided high
to completeprotectionto susceptiblescions,whereasthe reciprocalcombinationresultedin severe
diseasesymptomsof theresistantscions.In thelattercombination,diseasesymptomswereevident
4–5daysearlierthanthoseof inoculatedintact (non-grafted)susceptibleplants. It wasevident that
the rootstockgenotypeplayeda substantialrole in the colonizationof the inoculatedplantsand
in diseaseexpression. A heterozygoterootstockprovided incompleteprotectionto a susceptible
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scion(10–35%plantswith visible symptoms),whereasall susceptibleplantsgraftedon a dominant
homozygoterootstockremainedhealthy. The levels of pathogencolonizationof graftedandnon-
graftedinoculatedplantsweresimilar. Cross-graftedplants,namely, plantsconsistingof two sets
of rootstocksand scionsof different genotypes,which were inoculatedwith Fusarium, indicated
that only a combinationconsistingof resistantrootstocksand scionsprovides protectionagainst
the pathogen.Whenthe resistantrootstockin thecross-graftedplantswasremoved, the protection
provided to the graftedplant wasnulli�ed. Phytopathologicalandphysiologicalaspectsof grafted
plantsshouldbeconsideredfurtherin futurestudies.[L]

Timorex– A NewOrganicTeaTreeOil-basedProduct for Controlling Rhizoctoniain
Potato

M. Reuveni1;� E. Katz,2 I. Peretz-Alon,2 G. Pipko3 andD. Neifeld3

1GolanResearch Institute, Universityof Haifa, Qazrin12900[*e-mail:
mreuveni@research.haifa.ac.il]; 2R&D, YahamMa'on Region,M.P. Negev 85465;and3Biomor

IsraelLtd., Qazrin12900,Israel

Teatreeoil isanessentialoil steam-distilledfromtheAustralianplantMelaleucaalternifolia. Tea
treeoil containsover100components,mostlymonoterpenes,sesquiterpenesandtheiralcohols.This
naturaloil is aneffectiveantiseptic,fungicideandbactericide,andhasmany safeandeffectiveusesin
thehealthandcosmeticsindustry. Its useagainstplantpathogenshasnotbeeninvestigated.Recently,
togetherwith the Biomor company, we have developeda new organic formulation – Timorex –
containing66% tea tree oil, effective against a broad spectrumof plant diseasesin vegetables,
herbs,grapevinesandfruit trees,with no phytotoxicity to plant foliage. Infection of potatotubers
by Rhizoctoniasolanicausesasigni�cant reductionin yield. Its controlin conventionalmanagement
is achieved by the useof effective fungicides. In �eld trials conductedin 2003–04the ef�cacy of
Timorex wasexaminedby sprayingit on thesoil duringseedsowing andby preplantsprayingof the
seedsat low volume.Timorex appliedduringsowing reducedthepercentageof R.solaniinfectionin
tubers,comparedwith controls.Sprayingof Timorex at low volumeinhibitedR.solani infectionin
tubers.In all experimentsTimorex wasstill lesseffectivethanconventionalfungicides.No signi�cant
differenceswerefoundamongtreatmentson theeffectson growth andyield. Themodeof actionof
Timorex isnotclearlyunderstood,but it actsasaprotectantagainstawiderangeof fungiby inhibiting
sporegermination,mycelial growth andsporulationandasa curative treatmentby suppressionof
mildewedtissue.[L]

Timorex– A NewOrganicTeaTreeOil-basedProduct for Controlling Grape
Powdery Mildew

M. Reuveni,1;� G. Pipko,2 D. Neifeld,2 E. Finkelstein,2 B. Malka,2 Y. Hornik,2 T. Zahavi3

andS.Ovadia4

1GolanResearch Institute, Universityof Haifa, Qazrin12900[*e-mail:
mreuveni@research.haifa.ac.il]; 2BiomorIsraelLtd., Qazrin12900;3ExtensionService, Ministry
of AgricultureandRural Development,Zefat13110;and4Agricultural ServicesandDevelopment,

KarmeYosef99797,Israel

Teatreeoil is an essentialoil steam-distilledfrom the Australianplant Melaleucaalternifolia.
Teatreeoil containsover 100components,mostlymonoterpenes,sesquiterpenesandtheir alcohols.
This naturaloil is aneffective antiseptic,fungicideandbactericide,andhasmany safeandeffective
usesin thehealthandcosmeticsindustry. Its useagainstplantpathogenshasnot beeninvestigated.
Recently, the Biomor company hasdevelopeda new formulation– Timorex – containing66% tea
treeoil effectiveagainsta broadspectrumof plantdiseasesin vegetables,herbs,grapevinesandfruit
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trees,with no phytotoxicity to plant foliage. In vitro testsshowed that Timorex at concentrations
of 0.001%and0.01%provided 50% and65% inhibition, respectively, in conidial germinationof
Uncinulanecator. A concentrationof 0.1%completelyinhibitedgermination.Growth chambertests
on pottedplantsrevealedthatTimorex at a concentrationof 0.5–1%effectively controlledpowdery
mildew whenappliedasaprophylactictreatmentandsuppressedthefungus,asindicatedby reduction
of visiblecolonieswhensprayedonmildewedleavesbearingsporulatingcoloniesof U. necator. Field
trials conductedin 2003–04showedthatTimorex at a concentrationof 0.5–1%controlledpowdery
mildew andwasaseffective asor betterthansulfur whenappliedat 7-dayintervals.Sprayingat 14-
dayintervalswaslesseffective. Timorex doesnot harmnaturalenemiesandotherbene�cial insects
andcanbeusedasa replacementfor sulfur in bothorganicandconventionalgrowth. Themodeof
actionis notclearlyunderstood,but it actsasaprotectantagainstawide rangeof fungi by inhibiting
sporegermination,mycelialgrowth andsporulationandby suppressionof the funguson mildewed
tissue.[P]

Quantitati ve Aspectsof Thermal Inactivation of Soilborne PathogensUnder
Structural (Dry) and Soil (Wet) Solarization

E. Shlevin,1;2 M. Siti,3 A. Arbel,3 A. Gamliel,3 I. Mahrer,1 S.Saguy1 andJ.Katan1;�

1Dept.of PlantPathologyandMicrobiology, Facultyof Agricultural, FoodandEnvironmental
QualitySciences,TheHebrew Universityof Jerusalem,Rehovot76100[*e-mail:

katan@agri.huji.ac.il]; 2KibbutzSaad85140;and3Laboratory for PestManagementResearch,
ARO, TheVolcani Center, BetDagan50250,Israel

Solarizationis a nonchemicalapproachfor disinfestation.Solarizationef�cacy is governedby
diurnal �uctuations in climatic conditions. However, most of the information on quantifying the
thermal inactivation of pathogensis collectedunder laboratoryconstanttemperatureconditions.
Modeling solarizationef�cacy is essentialfor predicting the effective level of pest control. By
modeling,we integratethepartialeffectsof varyingtemperatureson pestcontrol,eitherempirically
or by utilizing thermalinactivationdataunderconstanttemperatures.Structuralsolarizationis carried
out by closingthegreenhouseduringthehot season.Air temperatureinsidethestructurecanreach
a maximumof more than 60� C, while the relative humidity (r.h.) could drop to 15%; structural
solarizationis thereforeconsideredasa dry heating.Low humidity leadsto reducedeffectivenessof
thermalinactivation.Thus,amodelof structuralsolarizationshouldconsiderbothdiurnal�uctuating
temperaturesandr.h. values.Applying amodi�ed Weibull modelbasedontheaboveconsiderations,
weobtainedgoodagreementbetweencalculatedandobservedcontrol(expressedby R2) of Fusarium
oxysporumf.sp. radicis-lycopersici (Forl) andSclerotiumrolfsii (Sr). TheR2 valuesfor Forl ranged
in most experimentsfrom 0.86 to 0.98 and for Sr from 0.82 to 0.94. Soil solarization,on the
otherhand,is carriedout in wet soil; hence,the modelshouldconsideronly diurnal temperature
�uctuations. Pathogenkinetic dataunderconstanttemperatureswereusedto developtheequations
in whichthetemperatureswerenormalizedto degree-hours(NDH). Therateof pathogencontrolwas
positively correlatedwith heatingintensity, asexpressedby NDH above certaintemperatures.The
derived R2 valuesbetweenNDH andpathogensurvival during soil solarizationat the 10 to 40 cm
depthwere0.53 to 0.86 for Forl, and0.82 to 0.95 for Sr. At greatersoil depths(40 cm), the R2

valueswerelower for Forl, suggestinga possibleinvolvementof additionalfactors,e.g. biocontrol.
The above modelingapproachescanprovide tools for quantifyingsolarizationeffectivenessunder
variousclimaticconditions.[L]
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Control of Root-knot NematodesUsingAmmonia-releasingFertilizers

Y. Oka,1;� N. Tkachi,1 S.Shuker1 andP. Fine2

1NematologyUnit, ARO, Gilat Research Center, M.P. Negev 85280[*e-mail:
okayuji@volcani.agri.gov.il]; and2Dept.of SoilChemistry, PlantNutrition, Environmental

PhysiologyandMicrobiology, ARO, TheVolcaniCenter, BetDagan50520,Israel

Ammonia is known to have nematicidalactivity, but its ef�cacy is greatly affected by soil
pH. High concentrationsof ammoniaare more likely to occur underalkaline conditions(pKa =
9.3), since the relative amountsof ammoniaand ammonium,which is not nematicidal,are pH-
dependent.Application of cementkiln dust (CKD) from cementindustriesat concentrationsof
0.1%and0.2%(w/w) in combinationwith chickenlitter (0.1%,0.2%and0.4%,w/w) or ammonium
sulfate (50 and100 mg NH4-N kg� 1) to Meloidogynejavanica-infestedsoils greatly reducedthe
numberof recoveredM. javanica juveniles in the laboratory, and the tomato root galling index
in a growth chamber, whereassole applicationsof thesematerialsdid not or only moderately
reducedthenematodeinfectionto tomatoplantsor thenumberof vital nematodejuvenilesrecovered
from the soil. Similar resultswerealsoobtainedby using lime-stabilizedsludge(N-Viro Soil) at
concentrationsof 0.5%,1.0%and2.0%(w/w) in combinationwith ammoniumsulfate. The main
effect for the interactionsof CKD or N-Viro Soil and chicken manureor ammoniumsulfate in
nematodesuppressionwassigni�cant. Applicationof CKD or N-Viro Soil temporarilyincreasedthe
soil pH and,therefore,ammonia(NH3) concentrationsin thesoil. In a �eld microplotexperiment,
ammoniumsulfate in combinationwith N-Viro Soil greatly reducedthe root galling index and
increasedtheshootweightof tomatoplants. Combinationsof ammonia-releasingfertilizers,either
organic or chemical,with alkaline soil-amendments,may serve as a nematodecontrol methodin
sustainableagriculture.[L]

Suppressionof SoilborneFungal and Bacterial Pathogensby Composts

AnatYogev,1;2;� M. Raviv,1 Y. Hadar,2 J.Katan,2 R. Cohen1 andG. Kritzman3

1ARO, NeweYa'ar Research Center, RamatYishay30095[*e-mail: honeyb@mgamla.co.il];2Dept.
of PlantPathologyandMicrobiology, Facultyof Agricultural, FoodandEnvironmentalQuality
Sciences,TheHebrew Universityof Jerusalem,Rehovot76100;and3Dept.of PlantPathology,

ARO, TheVolcani Center, BetDagan50250,Israel

Theability of cattlemanure-basedcomposts,mixedwith varioussourcesof carbonaceouswastes
(straw, orangepeelsanddry tomatoor pepperplants)to suppressFusariumpathogensof tomato,
basil, melon and cucumberwas testedin greenhouseexperiments. Plant roots were inoculated
with conidia of the relevant pathogen,or exposedto a natural inoculum, and the seedlingswere
plantedin growth mediacontaining50% perlite and50% testedcompost,or peatas a conducive
control. The compostssigni�cantly suppressedthesediseasesaswell as tomatobacterialdisease
causedby Clavibactermichiganensis. Fusariumconidiaof a naturalinoculum(producedon stems
of tomatoor basil)wereaddedto thecompostsor peatandtheir viability with passageof time was
assessed.Theconidiapopulationdeclinedwith time morerapidly in thecomposts,comparedwith
peat,indicatingthe presenceof suppressingfactorsin the compost. Similar resultswereobtained
with C. michiganensis. Gammairradiation of the compostsnulli�ed their suppressive effect, as
testedwith F. oxysporumf.sp. melonis. Furtherincubationfor 24 h of the previously irradiated
compostsresultedin rapid reproductionof the surviving bacteria,accompaniedby restorationof
the suppressive capacity. Suppressive compostsshouldbe consideredascomponentsin integrated
diseasemanagementprograms.[L]
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H: CHEMICALMEANSOF CONTROL

ChemicalControl of Fusarium Crown Rot and Didymella Diseasesin Cucumbers
Grown in Greenhouses

NetaMor,1;� Y. Meron,1 M. Zaydan2 andJ.Katan3

1ExtensionService, Ministry of AgricultureandRural Development,BetDagan50250[*e-mail:
netmor@moag.gov.il]; 2MilchanBros.Ltd.,RamatGan52117;3Dept.of Plant Pathologyand
Microbiology, Facultyof Agricultural, FoodandEnvironmentalQualitySciences,TheHebrew

Universityof Jerusalem,Rehovot76100,Israel

Outbreaksof Fusariumcrown androot rot of cucumberswererecordedduring the winter and
springof 2002and2003,atAhituv in thecentralpartof Israel,aswell asatothersites.Thispathogen
producesan enormousamountof macroconidiaon the stems,which aredispersedandbecomean
additionalsourceof contaminatinginoculum. Didymella blight causedby Didymellabryoniaein
greenhousecucumbersis alsoof concernto thegrowers.Thelatterpathogenattackstheaerialparts
of the plant, including fruits. Field experimentsfor Fusariumcontrol with Bavistin (carbendazim)
demonstratedsatisfactoryresultsduring2002and2003,but lessgoodcontrol in 2004experiments.
The useof Octave (prochloraz)in 2004experimentsresultedin goodcontrol of Didymella blight,
as well as of Fusariumin greenhouseswith low diseaseincidence. Furtherstudieswill attempt
to determinethe optimal doseandapplicationintervals. Control of the above mentioneddiseases
requiresa comprehensive andintegratedapproachwhich shouldtake careof all inoculumsources,
by meansof sanitation,structuralsolarizationor chemicaldisinfestationof the greenhouse,useof
fungicides,soil disinfestation,crop rotation,grafting andothernonchemicalandchemicalmeans.
[L]

Cy�ufenamid – A NewActive Ingr edient for the Control of Powdery Mildew

O. Aviram
Agricultural Department,AganChemicalManufacturers,Ashdod77102,Israel [e-mail:

ohad.a@agan.co.il]

Cy�ufenamid (codenameNF-149)in a 50 g l � 1 EW formulationis a new fungicidedeveloped
by NipponSoda,registeredin Japanin 2003for thecontrolof powderymildew in vegetablesandin
theadvancedstagesof registrationin Europefor powderymildew control in cereals.Cy�ufenamid
inhibits the infection processof powdery mildew by preventing haustoriumformation, haustoria
development,growth of secondaryhyphaandconidiosporeformation. Theproductdoesnot inhibit
sporegermination,germ tube elongation and appressoriaformation. The mode-of-actionhasnot
beencompletelyelucidatedbut thereis no crossresistancebetweency�ufenamid andotherclasses
of fungicides.It hasbeenproposedthatthemode-of-actionwill benovel. Theproductdemonstrates
excellentpersistency, andgoodtranslaminarandvapor-phaseactivity but is notsystemic.Theproduct
demonstratesgoodcurative ef�cacy but is recommendedto be sprayedpreventatively. Field trials
in Israel showed good control of Sphaerothecafuliginea in cucurbit crops (melon, watermelon,
cucumberandmarrow), of Leveillula taurica in solanaceouscrops(tomato,pepper, eggplant)and
of Uncinulanecatorin grapes.Anotheruniquecharacteristicof cy�ufenamid is thelow application
rate(5–10g a.i. ha� 1). The manufacturerhasrecommendedtank mixing cy�ufenamid with DMI
fungicidesin all sprayapplications,in anattemptto preventthedevelopmentof fungicidalresistance.
[L]
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Quantitati ve Damageof the Squashleaf curl virus (SLCV) and Leaf Silvering Effect
in Squash

H. Yunis,1;� A. Omeri2 andO. Naot2
1ExtensionService, Ministry of AgricultureandRural Development,BetDagan50250[e-mail:
yhisham@shaham.moag.gov.il]; and2Lidorr ChemicalsLtd.,RamathaSharon47100,Israel

Large white�y populationsseverely attackautumnsown squashin Israel. This causesserious
damageto thecrop,which is expressedby leaf silveringanda pronouncedreductionin thequality
andquantityof theyield. For thelast3 yearswhite�ies have beendiagnosedasthevectorof a new
virus that hasnot beenknown previously in squashin Israel. This virus hasbeenidenti�ed asthe
Squashleaf curl virus (SLCV). In the presenttrial an effort was madeto de�ne the quantitative
damageof the above describedproblems. We determinedthe relative contribution of different
methodsfor controlling the virus transmissionandthe leaf silvering phenomenon.Thesemethods
includedmulchingthesquashseedbedwith yellow coloredpolyethylenesheetsandvariouschemical
treatments(with imidacloprid,thiaclopridandspiromesifen)bothseparatelyandin combination.The
time of appearanceanddisappearanceof the virus symptomswasin�uenced by the soil mulching
with yellow tarps. The virus symptomsappearedand disappeareda week later in the plantsof
mulchedplots as comparedwith plantsgrowing in the baresoil. No meaningfuleffect hasbeen
found of any of the treatmentsin reducingthe level of virus infestationasobserved by the visual
symptomson the plants. Thesesymptomsdisappearedwithout any relation to the treatmentsthat
wereapplied,including the plots that were not treatedat all. In addition,we found no in�uence
of the symptomaticallyexpressedvirus level on the �nal crop yield. On the otherhand,the mulch
andchemicaltreatmentshada positive in�uence on reducingand/orpreventing the leaf silvering
phenomenon.The combinationof both soil mulchingandchemicaltreatmentsprovided the most
successfulresults.In addition,preventionof leafsilveringcontributedmostsigni�cantly to theyield
increase,startingfrom a certainleafsilveringseverity level. [L]
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