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GenomicSequencingof Fungi: On the Path to Understanding the Biology of
Phytopathogens
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Dept. of Plant Pathology and Microbiology, Faculty of Agricultural, Foodand Ervironmental
Quality SciencesTheHebrew University of JerusalemRehaot 76100, Israel [*e-mail:
yardeno@ari3.huji.ac.il]

The fungal kingdomincludesknown pathogensbene cial organisms,producersof secondary
metabolitesand model eukaryotic microoganisms. Obtaining the full genomic sequenceof
fungi establishesa comprehensie genetic databaseof the relevant organism. Web sites with
full genomicsequence®f several lamentous fungi, including Magnaporthegrisea Aspegillus
nidulans Coprinuscinereusand Fusariumgraminearumare available. However, to date,the only
full genomicsequencef a lamentousfunguspublisheds thatof Neuospoi crassa On thebasis
of availableinformation, the genomesize of lamentous fungi rangesfrom 30 to 40 Mbp andis
comprisedof approximatelyl0,000genes. Basedon the analysisof the full genome, lamentous
fungi appearto have multiple ervironmentalsensingmodules. Evidencefor the presencef genes
encodingpathogenicityfactorswas also presentin the saproplgte's genome. About 40% of the
putative geneddid not appeato have known structurahomologuesafactwhich stressethe needto
adwancethefunctionalanalysisof alargenumberof genes Availability of thefull genomesequences
supportscomprehensie geneexpressionexperimentsand comparatie genomicsequenceanalyses.
Theinformationcan be harnessedor developmentof diagnostictools, elucidationof evolutionary
andmetabolicprocessesndidenti cation of pathogenicityfactorsand potentialantifungal tamets.
Genomicdatabasesombinedwith geneticmanipulationscanbe utilized to enhancehe actiity of
bene cial lamentousfungi. [L]

A: CHARACTERIZAION OF PATHOGENS

Detectionof Clavibactermichiganensissubsp.michiganensisin Tomato Seeds,
ThresholdLevel and DiseasePotential

RivkaHadast G.Kritzman? FridaKleitman? TaryaGefen? I. Assouliné and
ShulamitManulis’
1 GeneBankfor Agricultural Crops[*e-mail: rihadas@volcani.gri.gov.il], 2Dept.of Plant
Pathology and®Of cial SeedTestingLaboratory, ARD, The\olcani Center BetDagan50250;and
“Microlab Laboratories,Rehaot 76701 Israel
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Clavibactermichiganensisubsp.michiganensigCmn) is the causalagentof bacterialcanler
andbacterialwilt of tomato. It is consideredo be the mostimportantbacterialdiseaseof tomato,
causingsubstantiaeconomidossesworldwide. Cmmis a quarantineorganismunderthe European
Union PlantHealthlegislationandin Israel. Infectedseedsseedlingsandsoil arethe majorsources
for outbreakof Cmminfection. Thereareno availablecommerciatesistantines;thereforehemost
effective way for diseasecontrolis by indexing tomatoseedsfor the presencef the pathogerand
maintenancef appropriatesanitatiorconditions.Theobjectvesof thepresenstudywereto evaluate
several seedextraction proceduresisedfor detectionof Cmmin seedlots, determinethe detection
thresholdof the pathogerin relationto seedsamplesizeanddiseasencidence.Extractionmethods
thatincludedgrindingof theseedsveresigni cantly betteratdetectinghepathogernn threedifferent
lots thanmethodgshatuseonly soaking. The detectionthresholdof Cmmin relationto seedsample
sizewasdeterminedby addingnaturallyinfectedseedsnto sampleof threedifferentsizes(2,000,
5,000and10,000).Cmmwasdetectedy agar platingassayonthreemedia(CNS,mSCM, D, ANX),
andby directandbio-PCR.In samplef 10,000seedscontainingoneinfectedseed Cmmcould be
detectedonly by bio-PCRandin only onereplicateout of ve. In samplescontaining ve or ten
infectedseedgper 10,000seedsthreeof veand ve of ve replicateswveredetectedrespectiely.
In samplesf 5,000seedoneinfectedseedcould be detectedn all ve replicatesonly afteradding
aconcentratiorstep. A high correlation(R?=0.7678)wasfound betweerarti cially infectedseeds
andthediseaseate. Seedsnfectedwith fewerthan58 CFUg ! did not causediseasewhereadots
with approximatelyl,000CFU g * causedliseasan 78 plantsout of 2,000. Theresultsimply that
thesensitvity of thecurrentmethodgor detectingCmmin seedots permitsamaximumsamplesize
of 5,000seeds]|L]

Useof Botrytis cinereaMark ed Strains in Ecologicaland Population Studies

NadiaKorolev TalmaKatanandY. Elad
Dept. of Plant Pathology andWeedReseath, ARO, The\blcani Centey BetDagan50250,Israel
[*e-mail: vpptlg@volcani.gri.gov.il]

Resultsof numerousworks demonstratethat Botrytis cinerea is highly heterogeneousand
Botrytis inoculum can originatefrom mary different sourceswith continuousgene o w between
elds or greenhoused\Ve exploredselenatethetoxic analogof sulfate,in orderto obtaingenetically
marked strainssuitablefor ecologicaland populationstudies. The objectves of the currentwork
wereto (i) characterizehe B. cinereawild-type isolatesfor resistance/sensiity to benzimidazole
and dicarboximidefungicides; (ii) recorer and characterizeselenate-resistarsulfate nonutilizing
(sul) mutantsfrom B. cinereastrains;(iii) estimatethe usefulnes®f strainsmarked with resistance
to selenateand fungicidesin ecologicaland epidemiologicalstudies(focusing on survival and
distribution of inoculum);and(iv) determingheVCG diversityin thelsraelipopulationof B. cinerea
usingcomplementatiobetweerdifferentsul mutants.Marked B. cinerea strainscombinedtraits of
fungicideresistancer sensitvity with resistancéo selenateln greenhousexperimentsmorethan
90% of plantsshavedB. cinereainfection,but only 10%to 30% plantswereinfectedby the marked
strainusedasthe sourceof inoculum. This resultshawvs the importanceof externalinoculumin the
epidemiologyof graymold. Myceliumof B. cinereainsideplanttissuesemainediiablefor 90to 120
daysunder eld summerconditions,whereasconidiaof B. cinerearemainedviable up to 2 months
underthe sameconditions. Complementanchromate-resistargnd chromate-sensite sul mutants
wererecoveredand usedfor studyingvegetative compatibilityin B. cinerea All testedB. cinera
strainswerevegetatvely self-compatiblelnter-strainvegetative incompatibilitywascommonamong
B. cinereastrains. Bridging' strainswererathercommonamongB. cinereastrains.TheB. cinera
populationin Israelconsistof a network thatis obtainedby the “bridging' strains.[L]
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Subspeci ¢ Populations of Colletotrichum coccodesthe Causal Agent of Potato Black
Dot: Molecular Characterization, VCG and Pathogenicity

Sigal Shcolnick:? MarinaHazanasky,! Saraleviush(Mordechai)! A. Dinoor® and
LeahTsror(Lahkim) 1
1Dept. of Plant Pathology, ARD, Gilat Reseath Center M.P. Negev [e-mail:
tsror@volcani.ari.gov.il]; and?Dept. of Plant Pathology and Microbiology, TheHebrew
University of JerusalemFaculty of Agricultural, Food and EnvironmentalQuality Sciences,
Rehwot76100,Israel

Potatoblack dot diseasecausedby Colletotrichum coccodesdamageguber quality and may
reduceyield. The fungus,classi ed to the Deuteromycotinalacks a known sexual cycle, where
vegetatize compatibility may sene asa meansof geneticexchangeamongisolates. In a previous
study four multimembervegetative compatibility groups(VCGs) were characterizedising nitrate
auxotrophigNit) mutants.Our goalsin this currentstudywereto: (i) characterizealarge population
of isolatesthroughVCGsandDNA ngerprinting and(ii) assesshe degreeof correlationbetween
VCG assignmentnd pathogenicityto potatoand the effect of temperatureon radial growth rate.
In the presentstudy 174 isolatesoriginatingfrom Israeland Europewere collected. Seventy-three
isolateswere assignedo the four previously reportedgroups(4.0%, 16.6%, 18.4% and 2.9% of
all isolates)and 76 were assignedo four nenly de ned VCGs (4.0%, 5.2%, 27.6% and 8.6% of
all isolates). Twenty- ve isolates(14.4%of all isolates)could not be assignedo ary of the major
groups.Of the 38 isolatesoriginatingfrom Scotland 34 wereassignedo VCG7; this mayindicatea
possiblecorrelationbetweerVCG andgeographicasourcen theC. coccodepopulation. Theradial
growth rate of 21 isolatesrepresentinghe eight VCGs was determinedat four temperature$21 ,
25,29 and33 C); therewasanindicationof differencesamongseveral of the VCGs. Molecular
characterizatiof 12 C. coccodessolatesrepresentindour of the VCGswasconductecoy RAPD
PCRusing ve differentprimers;no differencewasfoundin the molecularpro le of theseisolates.
Aggressienes®f theisolatedo potatois currentlybeingexaminedn experimentonpottedplantlets
andtissueculturedplantlets.PotentialcorrelationsamongVCGsandaggressienesgo potato,along
with a primerableto differentiateamongthe VCGs, may enablethe developmenif areliabletestto
assespotentialdamageby C. coccodes[L]

Impair ed Purine BiosynthesisAffects Pathogenicity of Fusarium oxysporumf.sp.
melonis

YouliaDeniso,}? O. Yardert andS. Freemad
! Dept. of Plant Pathology and Microbiology, TheHebrew University of JerusalemFaculty of
Agricultural, Foodand EnvironmentalQuality SciencesRehwot 76100;and 2 Dept. of Plant
Pathology, ARO, The\blcani Center BetDagan50250,Israel [*e-mail:
freeman@volcanigxi.gov.il]

The vascularwilt pathogerFusariumoxysporunt.sp. meloniscausesvorldwide yield losses
of muskmelon.In this studywe characterized UV-inducednon-pathogenienutant(strain4/4) of
F. oxysporunt.sp. melonis previously identi ed as a potentialbiological control agent. During
comparatre analysisof vegetatve growth parameteraising different carbonsources,strain 4/4
shaved a delayin developmentand secretionof extracellularenzymescomparedo the wild type
strain. Amendmentsof the growth mediumwith yeastextract, adenineor hypoxanthine,but not
guanine,complementedhe growth defectof strain4/4, aswell assecretionand partial activity of
cellulasesandendopoly@lacturonasesndicatingthatthe strainis anadenineauxotroph Incubation
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of strain4/4 conidiain adeninesolution,prior to inoculationof muskmelorplants,partially restored
pathogenicityto the mutantstrain. As part of the characterizatiorof pathogenicityfactors of
Fusariumwilt, a collection of approx. 2000 Agrobacteriumtransformedmutantswas generated
andscreenedor pathogenicityon melonplants. At this stage, ve putative impairedpathogenicity
mutantsarebeingcharacterizedP]

B: PHYTOPATHOLOGICALASPECT®F WATERRECYCLINGSYSTEM&ND OF IRRIGATION
WITHRECYCLEDWNATER

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

Y. Antignus}’ L. Feigelson: Mali Pearlsmart,O. Lachmant H. Yunis andA. Gipps
1 Dept. of Virology, ARO, The\blcani Center BetDagan50250[e-mail:
antignus@volcanigri.gov.il]; and?ExtensiorService Ministry of Agriculture and Rural
DevelopmentBetDagan50250,Israel

Theacuteshortagen watersupplyfor agriculture the prohibitionon the useof mettyl bromide
and the awarenesf the needto prevent environmentalpollution, encouragedhe expansionof
soillessgreenhouseulturesandthe reg/cling of the drainwaterthatis generatedn thesesystems.
Greenhouseucumbergyrown in Israel are affectedby two soilborneviral pathogens.Cucumber
fruit mottle mosaicvirus (CFMMV) and Cucumbeieaf 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 regycling system
may help to preventthis process.This work wasaimedat studyingsomeparametersiffecting the
epidemiologyof soilbornevirusesin soillessculturesandat calibratinga chlorinationsystemthat
is directedto preventthe accumulatiorof viral inoculumin the drainwaterandthe growth medium.
An inoculumthresholdof 10 g ml ! is requiredto produceCFMMV infection throughthe root
systemof cucumbersaswasdeterminedn plasticpotsusingapuri ed preparatiorof CFMMV. The
adsorptiorof puri ed CFMMYV to soil, perliteandtuff wasmeasureéh columns shaving thatperlite
hasthe highestspeci ¢ adsorptioncapacitywhile lower valueswere calculatedfor soil and tuff,
respectiely. Thespeci ¢ adsorptiorcapacityof CFMMV in thethreetestedmediawasmuchhigher
thantheinoculumthresholdoundin ourlabexperimentsPuri ed CFMMYV inoculumsurvivedin the
testednediaundergreenhouseonditiongfor atleast4 months.Analysisof drainwatercollectedfrom
acommercialgreenhous@dicatedthe presencef infectiousCFMMV andCLSV inocula,despite
the applicationof chlorineinto the circulatedwater Lab testsshavedthatefcient disinfectionof
drainwater contaminatedvith CFMMV or CLSV at a concentratiorof 1 g ml ! is obtainedby
chlorinationwith 4 ppmhypocloritefor 4 h. The ef ciency of chlorinationin drainwaterdecreases
dramaticallyin the presencef fertilizer ions. [L]

Relationship betweenSalinity and DiseaseExpressionin ClosedSoillessGrowing
Systemsof Chive (Allium schoenoprasum

M. Dudai? I. Dornai? B. Kirshner? A. Koren? D. Silvermart andG. Kritzmar?
1ExperimentalGreenhousgTza t Regional Sool, Kfar Menahem? Dept. of Plant Patholagy,
ARO, The\blcani Centey BetDagan50250[*e-mail: gkritzman@hotmail.com;
kritzman@volcani.gri.gov.il]; 3Hishtil Ltd., Nehalim49950;and*ExtensiorService Ministry of
Agriculture and Rural DevelopmentBetDagan50250,Israel

Chive (Allium schoenopasumL.) plantsweregrown in four hanging,closedsoillessgrowing
systemsatthreelevelsof salinity: EC=1.0,2.5and4.0;thefourth systeminvolvedirrigationwith the
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EC=2.5solutionsthatweretreatedby slow sand Itration system(biologicalcolumn).The Itration
ratewas100| ! for a Iter surfaceof 1 m?. The main sourceof waterfor this experimentwas
pretreatedvaterthrougha reverseosmosisnembrane At the beginning of the experiment,in each
growing systemwo pre-inoculatiorplantswereplantedasaprimarysourceof inoculum. Thedisease
of chive root atropty causedy Fusariumspp. waschoserfor this experiment. During the season,
we followed up the populationof the pathogenin the irrigation solution, and the yield — which
re ectedthe pressureof the salinity on the plantswith or without the presencef the pathogenThe
main resultsrevealedthat the optimumgrowth of chive plantswasachieved underEC=2.5. Chive
plantsunderEC=4 shaved signi cant yield reduction. All of the pre-inoculatiorplantsdeveloped
diseasesymptomsandtheiryield waslow. During thegrowth seasorthe pathogerwaspresentn the
irrigation waterof all the systemsexceptfor that of the biological column. By comparingthe two
systemf EC=2.5(with or withoutthebiologicalcolumn),the effect of thecolumnontheyield was
highly signi cant. It is concludedhattwo parameterbave astrongeffectonthechiveyield: salinity
anddisease(L)

Application of TreatedWastewaterfor Cultivation of Roseg(Rosahybrida) in Soilless
Culture

Nirit Bernstei , RuthGuetsk?®, A. Bar Tal' andHayaFriedman
Ynst. of Soil, Water and ErvironmentalScience$*e-mail: nirit@volcani.agri.gov.il]; and?Dept. of
PostharvesScienceof FreshProduce ARD, TheVolcani Centey BetDagan50250,Israel

Scarcityof freshwaterin mostof the Mediterraneamasincountriesmakestreatedurbanwaste
wateran unavoidablealternatve watersourcefor irrigation. In the presenfprojectwe investicated
the effect of irrigation with secondarytreatedwastewaterin a closedgreenhouseainder soilless
cultivation, on rosecut- ower productionand quality, and on the fate of microoiganismsandfecal
pollution indicatorsoriginating from the wastewater in the greenhouservironmentand the cut-

o wer. In anexperimentconductedat the LakhishExperimentaFarmroseplantsgrown in mineral
(perlite) or organic(coconut bers) soillessmediumwereirrigatedwith potableor secondaryreated
urbanwastewater chlorinatedaccordingto the regulationsof the Ministry of Healthin Israelto
the level of 0.5 ppm chlorine. During 36 monthsof exposureto the treatedwater the visible
appearancef the plants, cut- ower yield and postharest performancewere not affected by the
irrigationtreatmentsPrior to chlorination,the treatedwatercontained 2 CFU perml Esderichia
coli. Chlorinationreducedcontentsof E. coli in the irrigation waterto levels belowv 0.2 CFU per
ml. No E. coli were found in the greenhousair, the soillessmedia, the plant tissue,or in the
vasewaterof the cut- ower duringvaselife. Thedrainagesolutionof perlite-gravn plantsirrigated
with thetreatedwastewatercontainechighertotal bacterialcountsthanplantsirrigatedwith potable
waters but lower levelsof fungi andyeasts Total coliformsandbacterialcountsin thesoillessmedia
were higherunderirrigation with the treatedwastewaterin comparisorwith potablewater andin
the plant tissuesfungi and yeastcountswere higher underirrigation with the treatedwastewater
Theapplicationof chlorinatedsecondaryreateddomestiovastewaterunderour experimentaletup
limited the survival of the microoilganismsoriginatingfrom the treatedwastewater thuspreventing
healthandervironmentalrisk. (L)

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

G.Kritzman}!' Y. Dishon? TalmaKatan! |. Dornai} B. Kirshnet® A. Koren? D.
Silverman? A. Hazan? S.Ganz? A. Political? A. Mizrach® H. EgozP andJ. Katarf
! Dept. of Plant Patholagy, ARD, The\blcani Center BetDagan50250[*e-mail:
kritzman@volcani.gri.gov.il]; ?Laboratory ExperimentaGreenhousgEn Gedi86980;>Hishtil
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Ltd., Nehalim49950;*ExtensiorService Ministry of Agriculture and Rural Development? Lakhish
Experimenfarm; ®Inst. of Agricultural Engineering ARD, The\blcani Center BetDagan50250;
"Dept. of Plant Pathology and Microbiology, TheHebrew University of JerusalemFaculty of
Agricultural, Foodand EnvironmentalQuality SciencesRehwot 76100, Israel

In closedsoillessgrowing systemghereis arisk of spreadingoot or stempathogenshroughout
the greenhouse.Treatmentof the irrigation nutrientsolutionis thereforeimportant. The aim of
this experimentwasto investicate the spreadof the pathogenFusariumoxysporumni.sp. radicis-
cucumerinunfrom four sourcesof inocula: plantingof a few diseasedeedlingsnaturallyinfested
plantdebris,Fusariumsporesn the drainagewaterandairbornesporesduring the growing season.
Theexperimentaverecarriedoutattwo locations:(i) anisolatedgreenhousatEn Gedilocatedn the
DeadSearegion of Israel;and(ii) theR&D LakhishExperimentrarmin thecentralregion of Israel.
The experimentat En Gediincludedsix nutrientsolutiontreatmentsandsolarheatpasteurization,
UV irradiation, and two bio lter systems(slow Itration). Cucumbervar. “Socrates',regular
seedlingandseedlinggraftedon pumpkinrootstockweregrown underrecirculatingdrainagevater
on two growth media, namely volcanic ash supplementedvith compostor perlite crumbs. At
Lakhish, the plantswere grovn on perlite crumbsand the experimentsincludedthree systemsof
watertreatmentsbio lter, chlorinationandelectrodes The mostef cient systemfor spreadinghe
pathogenwas on commonseedlingsgronn on perlite without ary water treatment,the sourceof
the pathogerbeingsporesn the drainagewater Undertheseconditions98% of the plantsbecame
diseasedand 85% were deadwithin 70 daysafter planting. Approximately60% of the grafted
plantswere not affectedby the diseasethe otherswere infectedthroughadwentitiousroots of the
scion. The presenceof organic materialin the growth mediasigni cantly decreasedhe severity
of the epidemic. Solar heatpasteurizationJJV andbio Iter with high organic amendmentvere
efcient in controllingthe spreadof the pathogenwhereasn the untreateccontrolsmorethan90%
of the plantsweredestrged. In the Lakhishexperimenttheslow sand Itration preventedthespread
of the pathogenTreatingthe waterwith chlorineor electrodegesultedn toxic effectsto the plants
andin insufcient controlof the pathogen(L)

C: RESISANCE

Screeningof Grape Rootstocksfor Resistanceio the NematodeXiphinemaindex

M. Mor,% Y. Gottliel? andE. Harcavi?
! Dept. of Nematolgy, ARD, The\blcani Centey BetDagan50250[*e-mail:
mormi@volcani.gri.gov.il]; and?ExtensiorService Ministry of Agriculture and Rural
DevelopmentBetDagan50250,Israel

Replantingof vineyardsin nematode-infestesbil oftenresultsin considerableconomiadamage
to the newly plantedgrapes.The meansfor reducingnematodegpopulationsare limited; therefore,
usingnematode-resistar -tolerantrootstockss oneof the preferredmeansof control. The ecto-
parasiticnematodeXiphinemaindex feedsmostly on root-tipsand causeslamagejt canbe found
in all regionswheregrapesaregrown. This nematodettacksmainly treesandbushesandhasa life
cycle of 4—6months.It is alsoavectorof thegrapeine fanleaiepwirus. Nine grap&ine rootstocks
(CabernetSauvignongrafted),somewith known resistanceo root-knotnematodesywere screened
for resistanceo X. index. Experimentsvereconductedwith naturallyinfestedsoil (20 nematodes
per 100 g soil) in 104 containersn a greenhousat 26 2 C with a 14-h photophasetherewere
nine replicatesfor eachrootstock. Nematodejuveniles and femaleswere extractedand counted
from soil samples8, 12 and 15 monthsafter planting. Nematodereproductionratesrepresented
theresistancer susceptibilitylevel of therootstocks. SaltCreek' (Ramsg), "Paulsen1103', "101-
14 Mgt' and "Ruggeri' were susceptible; Richter110' and "Harmory' rootstocksexpressedsome
resistance;Freedom'and 161-49c'wereresistantand " VR039-16'washighly resistant]L]
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Induced Resistancan Plants Treatedwith Solarized Soil or Trichoderma

N.O.Levy,%2 Y. Elac? andJ.Katan
1Dept. of Plant Pathology and Microbiology, Faculty of Agricultural, Foodand Ervironmental
Quality SciencesTheHebrew University of JerusalemRehwot 76 100[*e-mail:
nolon@ayri.huji.ac.il]; and2Dept. of Plant Patholagy, ARO, The\blcani Centey BetDagan50250,
Israel

Both soil solarizationand Trichodermareducethe incidenceof mary diseasedue to their
directdetrimentaleffect on pathogensin the presentwork, we studiedinducedsystemicresistance
following solarizationand/or Trichodermatreatments. In our system,only the roots were in
contactwith the solarizedsoil or Trichodermapreparationwhile the foliage wasinoculatedwith
pathogens. Strawvberry, cucumberand commonbeangrown on treatedsoil or coconutgrowth
substrateshaved signi cant reductionin diseasefterleaf inoculationwith Botrytis cinereaor with
Sphaeothecafuliginea (cucumberonly), therebyindicatinginducedresistance.For example, the
percentagaliseasecoverageon foliage of cucumbercausedby S. fuliginea was 25.0,12.8,11.4
and12.7in nontreatedsolarization,Trichodermaand combinedtreatmentsrespectiely. Attempts
arebeingmadeto nd the relationshipbetweenindigenouspopulationsof microomganismsin the
rhizosphereanddiseasecontrol. For this purposewe usea molecularapproactbasedon 16s-rDNA
and denaturatinggradientgel electrophoresi§DGGE). The abore-mentionedreatmentsesulted
in changesin the DGGE patternsof soil and substratepopulations. Inducedresistanceby soll
solarizationcorrespondswith previous studiesdemonstratingohysiological changesn foliage of
plantsgrowing in solarizedsoil, andwith higherpopulationsof uorescentpseudomonadg&nown
asresistancénducers)n therhizospheref the plantsin solarizedsoils. [P]

D: VIROLOGY

InvitedLectue

Natural ResistanceMechanismsto Virusesin Plants

G. Loebenstein
Emeritus,Dept. of Virology, ARO, TheVolcani Center BetDagan50250,Israel [e-mail:
gad-talma@baak.net.il]

During evolutionmostplantshecameesistanto mostpathogensWe distinguishbetweerctive
resistancewhereR genesandsignaltransductiorareinvolved;andPassieresistancefor example
lack of componentsieededor viral replicationor translocation.

Thefollowing resistancenechanismsvereconsidered:

1. Genesilencing. The majority of the viruses cannotsurvive in plants becauseof post-
transcriptionabenesilencing(PSTG)andviral RNA degradation.

2. Inability to move throughthe plasmodesmata.

3. The necroticlocal lesion and caspase-li& proteases. Caspasénhibitors induce systemic
movementof TMV; Saligylic acid(SA). Treatmenwith SA reduceshe spreacbf TMV.

4. TheN gene.Codedfor a131kDa protein,belonggto the TIR-NBS-LRRof the R genesThe
N proteinstartsa signaltransductiorcascadewheremoreproteinsare producedhatinhibit
virusreplication.

5. Inducedresistancels agenesilencingmechanisninvolved,wherebysiRNA suppressesgiral
RNA aheadbf theinfection?
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6. “Greenlslands'andpossibleinvolvementof PSTG.

7. Inhibitors of viral replicationfrom resistantissues:from tobaccoNN (IVR), from induced
resistantissueandfrom "Greenlslands'tissue.

8. ThelVR proteinhastetratricopeptideepeat(TPR) domainsandleucine-richrepeatLRR)
indicative of protein-proteirinteractions TPRmotifs arepresentin interferons.

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

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

A. Rosner LudmilaMaslenin,Mali Pearlsman®. LachmanandY. Antignus
Dept. of Virology, ARO, The\blcani Center BetDagan50250,Israel [*e-mail:
rosnea@agri.gov.il]

Cucumberplantsgrown in greenhouseshaved mosaic-typesymptomsand vein bandingon
leaves; plantgrowth wasnot signi cantly affectedandfruits remainedsymptomlessA virus with
isometricparticles30 nmin sizewasisolatedfrom infectedtissues Similarinfectiousparticleswere
foundin drainagewaterin the greenhouseThe infecting virus could not be identi ed on the basis
of hostrangeand symptoms'patterns.In orderto identify the virus pathogencDNA cloneswere
preparedrom puri ed virus particlesandtheir nucleotidesequencesvere comparedwith alibrary
of viral sequencem the GenBank.Thetestedsequenc&asshavn to have a high degreeof identity
(but not complete)with a Cucumbeteaf spotvirus (CLSV) sequencé95%). It haslower identity
(66%)with a Pothoslatentvirus (PoLV)-type memberof the sameAureusvirusggenusand48%with
Cucumbeneciosisvirus (CNV) belongingto the Tomtusviridaefamily. Theinfectingviruswasthus
identi ed asa variantof CLSV. The nucleotidesequencesf the individual ORFswithin the virus
genomewereanalyzed.The variability betweernthe CLSV isolateswashigherat regionsencoding
thevirusreplicaseandCPgeneswvhile the3'-endregionwasmoreconsered. It maybehypothesized
thatthe obsereddifferencesn hostrangeandsymptomatologyf thenew CLSV isolateoriginated
from thevariability atthe CPandRepgenes]L]

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

Limor Segev,™ L. Cohent D. Wolf,? A. Zelcef andM. Lapidot
! Dept. of Virology and? Dept. of Plant Genetics ARD, The\blcani Center BetDagan50250,Israel
[*e-mail: Isegev@volcani.ari.gov.il]

TY-172,aresistantomatohostof Tomatoyellow leaf curl virus (TYLCV), is known to inhibit
normal viral infection by remainingsymptomlessafter infection. The mechanismby which this
happensvasaddressedby inoculationof selectedeavesof TY-172 anda susceptibldomatoplant
with TYLCV usingwhite ies andclip cagesandcomparingheamountof new viral DNA produced
in resistantandsusceptibleplantsat the inoculationsite over time. At eachtime point, the amount
of new viral DNA in TY-172wasmuchlower thanthatin the susceptibléhost. This reductionwas
dueto the reductionin ssDNA, sincethe amountof viral dsDNA was the samein both resistant
andsusceptiblehosts. This suggestghat TY-172 interfereswith TYLCV replication,andthat the
inhibition is atthesecondstageof thereplicationcyclewheredsDNA is formed.In orderto determine
whethertheresistancef TY-172affectsviral long-distancanovementtheappearancef viral DNA
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atthe plantapex wasmonitored.Viral DNA appearedt the plantape atthe sametime, 48 h after
inoculation,in both the susceptibleandresistantplants. The viral DNA accumulatiorievel at the
plantapex wasthe samein both hostsuntil 96 h afterinoculation,afterwhich time a greateramount
of viral DNA wasfoundin thesusceptibldost. Theseresultssuggesthat TY-172interfereswith the
productionof ssDMA in theviral replicationcycle but not with the long distancemovementof viral

DNA. [L]

E: BIOLOGICALCONTROL

Epidemiological Aspectsof Biocontrol of Dodder by Colletotrichum

EstherNof,% B. Rubir? andA. Dinoor
! Dept. of Plant Patholagy and Microbiology [*e-mail: nof@agri.huji.ac.il]; and?Thelnstituteof
Plant Sciencesind Geneticdn Agriculture, Faculty of Agricultural, Foodand Ervironmental
Quality SciencesTheHebrew University of JerusalemRehwot 76100,Israel

Someepidemiologicalaspectof biocontrolof dodderby Colletotrichumwere studied. Three
factorsarereported: (i) numberof inoculations(onevstwo); (i) numberof moistureperiodsafter
inoculation (one vs several); and (iii) size of dodderinfestation. The hostplant for studyingthe
rst two factorswasDichondia, grovn in ats. The dodderwasinoculatedby sprayingwith spore
suspensiondiseasencidencewasdeterminedy castinganetof squaresverthe ats andcounting
the squaresvith disease Subsequentlydiseaseseverity wasrecordedor every square The average
numberof infections/squarevasderived from diseaséncidenceusingthelogit transformationThe
Area Under DiseaselncidenceProgresCurve (AUDIPC) was calculated. Diseaseincidenceand
severity did not differ signi cantly betweertreatmentslt seemstherefore thata singleinoculation
maybesufcient for establishinganepidemic,andbiocontrolmaybepossibleavenin regionswhere
thewetnesss limited. Anotherfactortestedvasthesizeof doddeiinfestation. Thiswasstudiedn the
eld ondodderparasitizingornamentaSenecio The dodderwasinoculatedwith sporesuspension
in the evening and coveredwith plastic bagsfor 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
infestation®8%of thedoddemwastotally destryed. Thedifferencebetweersmall-sizecandlarge-
sizedinfestationsveresigni cant. It wasunexpectedthatit would bemoredif cult to controlsmall-
sizeddodderinfestations.This may be explainedby therelatively larger greenhostareaaroundthe
infestation,into which doddemay escapdrom the infectionby Colletotrichum Ontheotherhand,
in thelarge-sizeddodderinfestationthereis not muchgreentissueof Senecipinto whichthedodder
couldescapelL]

Inhibition of Phytopathogensby the Fungi Acaromycesngoldii, Meira argovaeand
Meira geulakonigii

L. Kushnig® Z. Paz}? U. Gersor andA. Sztejnbeg®
1 Dept. of Plant Patholagy and Microbiology and 2 Dept. of Entomolay, Faculty of Agricultural,
FoodandEnvironmentalQuality SciencesTheHebrew University of JerusalemRehwot 76100,
Israel [*e-mail: abraham@a@ri.huji.ac.il]

The fungi Acaomycesngoldii (Ai), Meira argovae (Ma) and Meira geulalonigii (Mg) secrete
secondarychemicals(SC) that inhibit plant pathogens. This antagonisticactivity was assayed
agpinstseveral phytopathogenidungi. The effect on the pathogensvastestedin petri disheswith
potato-detroseagar containingthe SC thathadbeensecretedy the threeantagonistidungi. The
germinationof the conidiaof 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 gronth was slow and sparse,
in comparisonwith the control. The SC of Ai completelyinhibited the sclerotiagerminationof
Scleptinia scleotiorum andof Scleptiumrolfsii. In the treatmentwith the Ma andMg secretions
the germinationtime of the sclerotiawas prolongedand the mycelia were very sparse. The
former phytopathogerproducedno sclerotiaand only few wereobsened in the S. rolfsii cultures
Partial inhibition of germinationandsparsemycelial developmentof otherphytopathogenspjamely
Alternariasolani,FusariummangifeaeandColletotrichumgloeosporioidesywereobsenedin plates
separatelyontainingthe SC of the threefungi. Orangesnoculatedwith conidiaof P. digitatumone
week after being inoculatedwith the fungusMg, shaved only half the diseaserate of the control
oranges.The compositionof the secretedSC andtheir modeof actionarestill unknovn. The uses
of theseantagonistidungi in biological control have the potentialto reducethe damageof several
fungal pathogensn differentcrops.[L]

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

A. Bilu,%2 M. Abu-Toamy?® D. Rav David,! A. Dag? Y. Elad} N. Gnayeni andS.
Sha r?

! Dept. of Plant Pathology and WeedSciencesARO, The\blcani Center BetDagan50250
[*e-mail: elady@volcani.gri.gov.il]; 2Dept.of Entomolayy, Facultyof Agricultural, Foodand
EnvironmentalQuality SciencesTheHebrew University of JerusalemRehawot 76100;3Extension
Service Ministry of Agriculture and Rural DevelopmentBetDagan50250;and *Fruit Tree
SciencesARO, Gilat Researh Center M.P. Negev 85280, Israel

A previous study revealedthat biocontrol of stravberry fruit gray mold (Botrytis cinerea by
sprayingthe Trichodermapreparatioris effective only whenvery frequentapplicationsaregivenor
ahighdoseis used(S. Freemaretal. (2004)Eur. J. Plant Prot. 110:361-370].Theability of beesto
carry powderfrom thebeehve to o werscanbe harnesseébr biological control purposesby using
themto transferinoculumof fungi andbacteriafrom the hive to o wers. The presenstudyinvolved
the biocontrol preparationof TrichodermaharzianumT39 and hong/beesfor treating o wers of
stravberryplantsagainstB. cinereainfectionanddevelopmenbf o werandfruit graymold. A newly
developed Triwaks' dispensewas t to the hivesandfoundeffective in loadinghoney beeswith T.
harzianum Beedeaving hivesequippedvith the Triwaksdispensewereloadedwith upto 1.45*1C°
CFUT. harzianumT 39 perbee[A. Bilu etal. (2004)Biocontol Sci. Technol. 14:607-617].During
two successie seasonsten beehveswere placedat the edgeof a commercialstravberry eld and
the biocontrolpowderwasaddedto their dispensersn rainlessdaysfrom mid-Decembeuntil mid-
March. Experimentaplotswerelocated25-50m from the hivesfor diseasevaluationin treatments
thatconsistedf Trichodermadeliveredby beeschemicalbotryticidespraysandtheir combination.
Trichodermgpopulationon o werswasevaluatedn plotsplacedupto 200m from thehives. Visiting
of beesin control plots was preventedby netsspreadon controlandchemicaltreatments.The nets
proved not to alter the humidity in the canopy level ascomparedwith uncoveredplots wherebees
wereallowedto visit. The Trichodermaevel on o werswas> 10* CFU/ owerupto 100m from the
hives. Thislevel wasfoundin earlierexperimentsecessaryor the control of stravberrygraymold.
Thus,beesprovedto be a potentialmeansfor the delivery of the biocontrolfungusto the infection
site of B. cinerea. During the period of gray mold development,bee-deleredT. harzianumT39
wasfoundto be similar to or betterthanseason-longprayswith chemicalq udioxonil+cyprodinil
andpyrimethanil). It is concludedhatthe delivery of Trichodermaby beesto stravberry o wersis
effective in stravberryfruit gray mold controlandcanbeintegratedin anIPM schemédor this crop.
However, a suitableformulationneedso be developedfor this purpose|L]
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‘BioNemWD', a Unique Bionematicidefor Perennial Crops

Michel Lazare,*P. Di Primo,J. Antonov, A. Bercovitz, K. FeldmanN. Markov, I. Shamai
andM. KerenZur
Minrav Group, Qiryat Minrav Hi-Tech Park, Ashdod77101,Israel [*e-mail:
michell@agrogreen.co.il]

Many perennial crops, including o wers, deciduousorchards, bananasand vineyards are
damagedsererely by nematodes.Volatile nematicidesare not suitablefor applicationduring the
growing seasonywhereasiseof non-wlatile nematicide:ecessitatesumerouspplications Sucha
controlregimeresultsin ervironmentaldamageresistancelevelopmentandbiodegradationeading
to decreaseéfcacy. ‘BioNemWD' is a bionematicidebasedon the naturallyoccurringbacterium
Bacillus rmus. The preparationis appliedthroughthe irrigation systemor by pre-plantspraying.
BioNem WD is registeredin Israelfor cucumbersaandtomatoesandwasfound effective in various
other crops. Pre-plantas well as mid-seasorapplicationof BioNem WD decreasedoot-knot
nematodepopulationsin the soil. In perennialcropsthe control of nematodesn the deeperayers
of thesoil is crucial. Sprinklerapplicationof BioNemWD caused 62% and76% reductionof the
root-knotnematodepopulationat depthsof 10-30cm and 30—50cm, respectrely. Drip irrigation
of BioNemWD in thewinterin a peachorchardreduceds5% of the root-knotnematodepopulation
which remainedat a low level until the following autumn. The effect of a spring applicationwas
slightly lower. In anotherpeachorchardtrial, BioNem WD wascomparedo a chemicalstandard
(Rugby Super). BioNem WD reduced65% of the root-knot nematodepopulationand kept it at
this level for 8 monthsuntil the following autumn. Rugby Superalsodecreasedthe populationbut
the effect lastedfor 3 monthsonly. BioNem WD causeda signi cant increasg(17%)in the peach
yield comparedwith untreatedand Rugby Supettreatedplots. BioNem WD decreasedhe root-
knot nematodegopulationalsoin vineyard soil andin yellow pitaya. These ndings prove thatthe
preparatioris a safeandef cient measurdor nematodecontrol of annualandperennialcrops. [L]

Colletotrichum DiseaseDevelopmentAlong Dodder Strings, from Spot Inoculation

EstherNof,% B. Rubir? andA. Dinoor
! Dept. of Plant Patholagy and Microbiology [e-mail: nof@agri.huji.ac.il]; and ?Inst. of Plant
Sciencesind Geneticdn Agriculture, Faculty of Agricultural, Food and ErvironmentalQuality
SciencesTheHebrew University of JerusalemRehwot 76100 ,Israel

The speci ¢ pathogenof dodder Colletotrichum is a potential biocontrol agent. We have
examinedthe extensionof the diseasedareaalong the stringsof dodder The hostfor the dodder
wasan ornamentaSenecio The dodderwasinoculatedby placinga 1 mm? squareof sporulating
cultureonthestringin anareawherethestringwasnotattachedo the hostplant. Theplantswith the
inoculateddoddemerekeptin amoistchamberat20 Cfor 22h. Thelengthof theinoculatedstrings
andthe lengthof the diseasedireawere measurediaily. The diseasedireaextendedat the rate of
4 mmday ®. Therateof growth of inoculatedstringswas25 mmday ® andof the non-inoculated
it was34 mmday ®. Conclusion:the diseaseof dodderdries up the stringsand slows down the
growth of healtly-looking strings.Microscopicexaminationof the diseasedtringsrevealedthatthe
pathogerdoesnotgrow within thestringasfarasthesymptomslt reachednly 10-20mmfrom the
inoculationspot,evenwhenthediseasextendedasfaras140mm. In the rst 10mm, myceliumand
chlamydosporewereobsenedandalsomary acervuli.In thenext 10mm, alongthestrings,in some
of thereplicatesthemyceliumwaspoorandonly afew acervuliwereobsered. An assumptiorto be
testeds whethertoxinsand/orenzymesnightbeinvolvedin diseaselevelopmenbeyondthegrowth
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of the pathogen.The pathogerpersistan dry strings,probablydueto chlamydosporeproducedn
them.[P]
Thisresearclwassupportedy the IsraelSciencd~oundationgrantno. 456.99/17.1.

F: HOSFPATHOGENRELATIONSHIPS

InvitedLecture presentedy D. Prusky

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

XuejunWang,llanaKobiler, RuthGuetsly, A. LichterandD. Prusky
Dept. of PostharvesScienceof FreshProduce ARO, The\blcani Centey BetDagan50250,Israel
[*e-mail: dovprusk@volcani.gri.gov.il]

The preformed (Z,2)-1-acetoxy-2-fidroxy-4-oxo-heneicosa-12,15-dieff&FD) is the most
active antifungal compoundn avocado;it affectsthe quiescencef Colletotrichumgloeosporioides
in unripefruit. Funagal pathogensnay modulatethe level of the compoundy affectingthe synthesis
andmetabolisnof the molecule which is a fatty acid derivative. Genesencodingfor  ? fatty acid
desaturasanda very-long-fatty-acidelongasewerehypothesizedo take partin the biosynthesiof
AFD andtheir expressionpatternandenzymaticactvity weredeterminedn relationto the content
of AFD. High expressionof thosegeneswvasdetectedn youngfruits, wherethe level of AFD was
highestandwheninoculatedwith C. gloeosporioidesr treatedwith 1 mM H,O,. Pathogenidungi
may alsomodulatethe metabolismof AFD by degradingthe avonoid epicatechirthatinhibits the
avocadoenzymewhich decomposedFD. Extractsof laccaseenzymeobtainedfrom decayedissue
or culturemediawerefully capableof degradingepicatechirwithin 4 and20 h, respectiely. Isolates
of C. gloeosporioidesvith reducedaccaseactiity andno ability to metabolizeepicatechirshaved
no pathogenicityon ripeningfruits. The presentesultsoffer a new perspectie on the capability of
C. gloeosporioideso modulatethe level of the AFD by eitherinducingits synthesisn unripefruits
or its catabolismin ripeningfruits. [L]

A Mutation in the NirA-lik e Transcription Factor Causes_ack of Pathogenicityin
Colletotrichum acutatumon Strawberry

S.Horowitz,%? S.Freemar?; A. Zveibil> andO. Yardert
! Dept. of Plant Pathology and Microbiology, Faculty of Agricultural, Foodand Ervironmental
Quality SciencesTheHebrew University of JerusalemRehwot 76100[*e-mail:
freeman@volcanigri.gov.il]; and?Dept. of Plant Pathology, ARD, The\blcani Center BetDagan
50250,Israel

A nonpathogenidREMI mutant of Colletotrichum acutatum, designatedCa-5, was isolated
wherebyin the absenceof an external nitrogen sourceit exhibited extendedgerm tube growth
prior to appressoridormationon solid surfaceandstravberryleaf. Ca-5exhibitedrestrictedhyphal
growth anddid not causeesionson plantsbut grew necrotrophicallywheninoculateddirectly onto
woundedsites. The deducecaminoacid sequencef the REMI-impairedgeneproduct,designated
Nirl, is highly similar to the Aspegillus nidulans NirA protein, a transcriptionalregulator of
nitrogen metabolism. Inoculation of leaves with wild type or Ca-5 conidiain the presenceof a
nitrogensourceresultedin massie epiphytic hyphal production,appressoridormation and rapid
symptomdevelopment. The nutritional statusof C. acutatumat an early stageof colonization
andappressoridormationwas assessedy following the expressionof nitratereductas€NR) and
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glutaminesynthetas¢GS)in differentmedia.Underall growth conditionstherewasno effecton GS;
however, NR wasinducedby nitrateandrepressedby a rich medium. In addition,NR transcription
increasedt the appressoriatage indicatingthatnitrogenstanation constitutesa cuefor regulation
of appressorialevelopment. Our resultssuggestthat nitrogen stanation stimulatessynchronous
preinfectiondevelopmentwhichis lackingin Ca-5.[L]

Strawberry Powdery Mildew: Conditions for Its Developmentand Suppression

L. AmsalembZ3 Y. Eladt® S.Freemar, A. Sztejnbeg,? N. Gnayent: T. Sando? N.
Mor,* D. Rav David,*® Y. Nitzani*'® and|. Pertof
! Dept. of Plant Pathology and WeedSciencesARD, TheVolcani Center BetDagan50250,Israel
[*e-mail: elady@volcani.gri.gov.il]; 2Dept.of Plant Pathology, Faculty of Agricultural, Foodand
EnvironmentalQuality SciencesTheHebrew University of JerusalemRehwot 76101, Israel; 3Safe
Crop Center IASMA, St. MicheleAll'Adige, Trentino, ltaly; and* ExtensiorService Ministry of
Agriculture andRural DevelopmentBetDagan, Israel

The fungusSphaeothecamacularisf.sp. fragariae is the causalagentof stravberry powdery
mildew which occurson leaves, o wers and fruits. The pathogencan causesevere damagesn
greenhouseropsaswell asin low tunnelcropsandin nurseries Microclimatic conditionsfavoring
or limiting diseaseare not well known; however, this knowledgeis essentiafor ef cient control.
We found that optimal conditionsfor conidiagerminationare temperaturebetweenl5 and25 C
and high (75-97%)relative humidity (r.h.). High irradiation inhibits germinationand germ tube
elonaation. Conidiationof S.macularisat 70-85%r.h. washigherthanat 95%r.h. Surprisingly a
percenbf theconidiaretainedability to germinataupto 5 months.At theoptimalconditionsof 20 C
and75%r.h., a diseaseycle wascompletedwithin 4 daysandseverity wasmaximal. Temperatures
of 10 andof 30 C, combinedwith ar.h. >95% andhigh irradiation, restrictedthe diseaseunder
controlledconditions. A good correlationwasfound betweenthe responsef conidiagermination
and diseaseseverity to most of the above-mentionedparameters.Control agentssprayedon the
stravberrycropathighfrequeny areableto reducediseaséncidenceandseverity. Thecombination
of controlagentswith hostresistancavastestedundercommercial-lile conditions.It wasfoundthat
the most prominentfactor that contribtutesto diseasereductionis hostresistance/toleranceThus,
durableresistantstravberry cultivarswith suitablehorticulturalcharacteristicasa major meansof
controlmay solve the powderymildew problem.[L]

A cooperatie researctfundedby SafeCropCenter(Fondoper la ricerca,Provincia Autonoma
di Trento)andthelsraelMinistry of Agriculture.

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

DaphnaBlachinsk,>2 D. Shtienbeg,® D.M. Weinthal® ShulamithManulis' andE.
Zamsk?
! Dept. of Plant Patholagy and WeedReseash, ARD, TheVolcani Center BetDagan50250
[*e-mail: daphnabl@volcanigri.gov.il]; and?Inst. of Plant Sciencesind GeneticsFaculty of
Agricultural, Foodand EnvironmentalQuality SciencesTheHebrew University of Jerusalem,
Rehwot 76100,Israel

Fire blight, causedyy Erwinia amylovora, is the mostdevastatingdiseasef pearsin Israeland
elsavhere.The rst infectionsoccurusuallyin the o wers,andthenthebacterigprogressn thehost
tissuesfrom annuako perenniabranchestowardsthetrunk. In apreviousstudyit wasdemonstrated
thatsorbitol contentin annualwoodenbranchess areliablemeasurdor hostresponséo pathogen
invasion. The rate of diseaseprogressiorin perennialbranchesvasrelatedto the rate of changes
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in sorbitol contentin annualbranches.This relationshipwas similar and signi cant in treeswith
differentgrowth habits(high or low vigor) andin both seasonsvheninfection occurred(springor
autumn).In this studywe examinedthe effectsof growth regulatorsandpruning,whicharecommon
horticultural practices,on the rate of diseaseprogressiorand on the sorbitol content. Treatments
wereimplementedo treeswith high andlow growth vigor. Effect of the treatmentwariedin trees
with high andlow vigor and also within eachgroup, accordingto the phenologicalstageof the
trees(dormang break,fruit set,regrowth afterfruit set). In somecaseghetreatmentsncreasedhe
rate of diseaseprogression(andthe changesn sorbitol content)whereasn othersthey decreased.
Next we testedthe hypothesisthat the pathogenicityof E. amylovora is governedby changesn
hostphysiology (thatcouldbe estimatedn termsof sorbitol content)leadingto expressiorof genes
encodingfor pathogenesiproteins. A constructbetweenthe hrpE promoterandthe reportergene
inaZ waspreparedThe constructwastransformedo E. amylovora andthelevel of inaZ expression
wasmeasuredlt wasfoundthatthe activity of thereportergenewassigni cantly higherin pruned
pearseedlingsnoculatedwith thetransformedacteriaascomparedvith its actiity in non-pruned
seedlings.In addition, sprayingwith a growth regulator signi cantly decreasedhe expressionof
hrpEin vivo. [L]

In uence of Growth Media Composition on Growth and EnzymeActivity of
BroomrapeBiocontrol AgentsFusarium oxysporumf.sp. orthocerasand Fusarium
solani

EvgeniaDor andJ.Hershenhorn
Dept. of WeedResearh, Newe Ya'ar Reseath Centey ARO, RamatYishay30095 Israel [*e-mail:
evgeniad@volcani.gri.gov.il]

Fusariumoxysporunt.sp. orthocemas (Foo) wasisolatedin Bulgariafrom Orobande cumana
diseasedin orescencesand was found to be highly pathogenicand speci c to this parasite.
Fusariumsolani (Fs) wasisolatedin Israelfrom diseasedEgyptianbroomrapen orescences.The
fungusdemonstratedhigh potentialas a biological control agentagainst Egyptianbroomrape(O.
agygyptiacg. The objective of the presentprojectwasto optimize growth conditionsof the two
fungi in orderto obtaina high biomassandhigh level of sporeproduction. Thein uence of media
compositionon fungi growth wastestedin liquid growth mediacontainingextract or macerateof
broomrapein orescencesin various concentrationsgs comparedwith minimal mediacontaining
sucrose.Increasingbroomrapeaxtract concentratiorin the mediadecreasedungi biomass.Fungi
biomasswhen grown in media containing broomrapemacerateincreasedwith the increaseof
broomrapenacerateoncentratiorirom 3to 24g| . Sporenumbemwashigherin mediacontaining
broomrapemaceratéhanin mediacontainingoroomrapeextract. The highestFoo sporenumberand
CFU werefound in growth mediacontainingbroomrapemacerateat a concentratiorof 12 g | .
In the samemedia, Fs produceda very high level of sporesbut with low CFU counts,indicating
low sporeviability. Filtratesof Foo and Fs grownth mediacontainingsubstrategor the enzymes
polygalacturonasegolygalacturoniddyase,pectinaseproteasepectinmettyl esterasendcellulase
wereanalyzed|L]

Two Biological Typesof Garlic Leaf Rust (Pucciniaallii)

Y. Anikster’ TamarEilam! J. Manisterskil PninaBen-Yehuda andL. Szabgd
LInst. for Cereal CropsimprovementTel-Aviv University, RamatAviv 69978 Israel [*e-mail:
aniksty@post.tau.ac.illand® Cereal Diseaselah., University of Minnesota St. Paul, MN 55108,
USA

The causeof garlic rust diseaseis the fungus Puccinia allii. This fungushasa worldwide
distribution, candevastategarlic elds andattacksalsootherspeciesf Allium. In Israel,wild leek
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(Allium ampelopasun) cansuffer heary attacksandsene asa primaryfocusfor the distribution of
the diseasen cultivated elds. The fungusis macrogclic andproducesall stagef its life cycle
on Allium plants. The teliosporein the debrisof the previous year germinatesafter the autumn
rainsand producesfour basidiosporesvhich, in turn, infect youngleavesof a new crop. Haploid
pycniadevelop,andcrossfertilization betweerpycniaof differentmatingtypesoccurs.Theresulting
aeciawith aeciosporesdnfect garlic leaves and produceuredinial sori that are responsiblefor the
future epidemic. Recently an aggressie variantof this rust causedhe devastationof mostgarlic
elds in California. This varianthasa shortenedife cycle andlacksthe pycnial andaecialstages.
Theteliosporeproducesonly two basidiosporesandhaploidyis con ned to the promycelium. We
have comparedsolatescollectedin Israel, Turkey, and Europewith the Californiantype andfound
additionaldifferencesindicatingthatthelatterbelongsto a differentsubspecieqL]

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

J. Manisterski,*llanaGal, PninaBen-Yehuda,TamarEilam andY. Anikster
Inst. for Cereal CropsimprovementTel-Aviv University, RamatAviv 69978 Israel [*e-mail:
ceral@post.tau.ac.il]

Israelis locatedin the main region of origin of barley cultivation. Hordeumspontaneumthe
wild ancestorof cultivatedbarley, is widespreadhroughoutthe country Barley is an important
crop in developing counties,mainly for animalfeed;in otherareasit is usedfor beerproduction
aswell asanimalfeed. Obligate parasitesof barley have also evolved in our region. Barley leaf
rust causedby Puccinia hordei, one of the pathogenscausessevere economicdamageto barley
production. The fungushasa comple life cycle, with barley asthe main hostand speciesof the
geoplyte Ornithogalumasalternatehosts.In mixed populationsof H. spontaneunandthe alternate
host,we nd highly virulent racesin the pathogerandresistanplantsthathave evolvedin the host
species.Sucha highly virulent race,with virulenceon genePa7in barley cv. "CebadaCapa’,was
foundfor the rst time in theworld in Israelin 1976. A yearlater, this virulencewasreportedin
Morocco. To date,it hasalsobeenreportedall over the United States.In our researctcarriedout
undercontrolledgreenhouseonditions two avirulentisolatesof thefunguswerecrossedOneof the
14 descendantsf this crosswasfoundto be virulent on CebadaCapa. These ndings indicatethat
thesexual stageof thefunguscansene asawarningsignfor new dangerousirulence.To detectsuch
recombinationsindpreventdamageo cultivation,prebreedingf resistantultivarsshouldcomprise
intercrossebetweemutative parentghatexhibit resistance[L]

G: NON-CHEMICALMEANSOF CONTROL

Synemistic Effect of Ethanol Dip and Modi ed Atmosphere on Prevention of Botrytis
Rot of Table Grapes

A. Lichter,™ Y. Zutchi! T. Kapluno,® Y. Saks? N. Aharontt andS. Luriet
1 Dept. of PostharvesScienceARO, The\blcani Center BetDagan50250[*e-mail:
vtlicht@volcani.gri.gov.il]; and?SteRc Ltd., Tefen24959,Israel

Grape storagerequires stringent control of gray mold causedby Botrytis cinerea The
commerciapracticeis dependenon sulfur dioxideasafumigant,whichis appliedby variousmeans
with well knovn advantagesinddisadwantagesMarny alternatve technologiesveredevelopedover
the years,someof them with limited efcacy, otherswith low applicability and mostly without
signi cant practicaldemand. Modi ed atmospher§MA) of table grapessuffers from a narrov
thresholdbetweencontrol of gray mold and damageto the berriesand stemsdueto a high level
of carbondioxide within the Im-enclosedpackage We demonstrateih the pastthatdippingtable
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grapesn ethanolafter hanesthasa very pronouncecdeffectin preventingdecay However, ethanol
doesnotleave a protective residuewithin thegrapessoit is not expectedo preventlatentinfections
from developing decaynestsduring prolongedstorage. However, when grapesof cv. “Superior'
weretreatedwith ethanolandthensubjectedo a MA usingplastic Ims (XtendR), we achieved
an additive effect and obsered persistentcontrol of gray mold without injury to the grapes. The
adwantageof this plastic Im wasmainly in its waterconductanceyhich preventedaccumulatiorof
freewaterthatis oftenthelimiting factorin MA packagingThiscombinatiorresultsin greatedecay
control,which is arequiremenfor commercialapplicability. If anundesirableftertastedeveloped
within thefruit dueto theMA, onedayof exposureo ambientair wassufcient to dissipatdt. Taken
togethertheseresultsdemonstratéhe commerciapotentialof this method.[L]

Verticillium Wilt asa Limiting Factor in Production of Grafted Eggplants

A. Koren! Y. Peret? andYaelRekaf¥:
IHishtil NurseriesLtd., Nehalim49950;and?Dept. of Plant Pathology and Microbiology, Faculty
of Agricultural, Foodand ErvironmentalQuality SciencesTheHebrew University of Jerusalem,
Rehaot 76100,Israel [*e-mail: rekah@ari.huji.ac.il]

The use of grafted vegetablesincreasedin recentyearsall over the world, including the
Mediterranean.Using graftedplantssenes as a protectve tool againsta wide rangeof soilborne
pathogensand enablesexpansionof the range of crops that can be grown in infested soils.
Commercialeggplantcultivars have no resistanceagainstthe pathogenverticillium dahliag which
caused/erticillium wilt, andthereforegraftingonaresistantootstockmayenablegrowing eggplants
in soils infestedwith this pathogen.Small-scalexperimentswere conductedn which susceptible
eggplantswere graftedon Solanumtorvum— a wild specieswith high toleranceto the diseaseasa
rootstock or ontomatorootstockgBeaufortand4402)resistanto V. dahliae In thesestudiescarried
out at several locationsin Israel, the graftedplantsgave higheryields and growth wasimproved,
comparedvith thenon-graftedsusceptiblg@lants.However, graftingdid notreducediseaséncidence
in the eggplants.In comparisonthe tomatoresistantrootstockgprovidedfull protectionagainstthis
pathogerto graftedtomatoplants. Additional experimentscarriedout at the Faculty of Agriculture
revealedthat all rootstocksuseddo not prevent the pathogers movementfrom the root to the
susceptiblescion, althoughdiseaseseverity in the scion differs accordingto the rootstockused,
indicating a rootstock—sciornnteractionthatin uences diseaseseverity. Differentcombinationsof
rootstocksandscionswill beexaminedin thefuture. [L]

Interactions betweenGrafted Tomato Plants and Fusarium oxysporumf.sp.
lycopersici

YaelRekah, H.D. Rabinavitch andJ. Katan
Dept. of Plant Pathoolayy and Microbiology, Faculty of Agricultural, Food and Environmental
Quality SciencesTheHebrew University of JerusalemRehwot 76100 Israel [*e-mail:
rekah@ari.huji.ac.il]

Graftinghasbecomeapopularmethodto controlsoilbornediseases tomatoculture,especially
in protectedhorticulturein EastAsia, Europe,aswell aslsrael. InteractionshetweenFusarium
oxysporunt.sp. lycopesici race2 andtomatotransplantof variousgeneticmakeupwere studied
in greenhousexperiments. Following controlledinoculation, resistantrootstocksprovided high
to completeprotectionto susceptiblescions,whereaghe reciprocalcombinationresultedin severe
diseasesymptomsof the resistantscions.In the latter combination diseasesymptomswereevident
4-5daysearlierthanthoseof inoculatedintact (non-grafted)susceptiblgplants. It wasevidentthat
the rootstockgenotypeplayeda substantialrole in the colonizationof the inoculatedplantsand
in diseaseexpression. A heterozygoteootstockprovided incompleteprotectionto a susceptible
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scion(10-35%plantswith visible symptoms)whereasall susceptiblglantsgraftedon a dominant
homozygoterootstockremainedhealtlty. The levels of pathogencolonizationof graftedand non-
graftedinoculatedplantswere similar. Cross-grafteglants,namely plantsconsistingof two sets
of rootstocksand scionsof different genotypeswhich were inoculatedwith Fusarium indicated
that only a combinationconsistingof resistantrootstocksand scionsprovides protectionagainst
the pathogen.Whenthe resistantrootstockin the cross-grafteglantswasremaoved, the protection
providedto the graftedplantwasnulli ed. Phytopathologicaland physiologicalaspectof grafted
plantsshouldbe consideredurtherin futurestudies L]

Timorex— A New Organic TeaTreeQil-basedProduct for Controlling Rhizoctoniain
Potato

M. Reueni® E.Katz? |. Peretz-Alor? G. Pipko® andD. Neifeld®
1GolanReseath Institute University of Haifa, Qazrin 12900[*e-mail:
mreuveni@eseach.haifa.ac.il]; 2R&D, YahamMa'on Region, M.P. Negev 85465;and®Biomor
Israel Ltd., Qazrin12900,Israel

Teatreeoil isanessentiabil steam-distilledrom the AustralianplantMelaleucaalternifolia. Tea
treeoil containsover 100componentsmostlymonoterpenesesquiterpeneandtheir alcohols.This
naturaloil is aneffective antisepticfungicideandbactericideandhasmary safeandeffective usesn
thehealthandcosmeticsndustry Its useagainstplantpathogensiasnotbeeninvestigated.Recently
togetherwith the Biomor compary, we have developeda new organic formulation — Timorex —
containing66% teatree oil, effective against a broad spectrumof plant diseasesn vegetables,
herbs,grapeinesandfruit trees,with no phytotoxicity to plantfoliage. Infection of potatotubers
by Rhizoctoniasolanicausessigni cant reductionin yield. Its controlin corventionalmanagement
is achieved by the useof effective fungicides. In eld trials conductedn 2003—-04the ef cacy of
Timorex wasexaminedby sprayingit on the soil duringseedsowning andby preplantsprayingof the
seedsatlow volume. Timorex appliedduringsowing reducedhepercentagef R. solaniinfectionin
tubers,comparedwvith controls. Sprayingof Timorex atlow volumeinhibited R. solaniinfectionin
tubers.In all experimentsTimorex wasstill lesseffective thancorventionalfungicides.No signi cant
differencesverefound amongtreatment®on the effectson growth andyield. The modeof actionof
Timorex is notclearlyunderstoodputit actsasaprotectanagainstawide rangeof fungi by inhibiting
sporegermination,mycelial growth and sporulationand as a curative treatmentby suppressiorof
mildewedtissue.[L]

Timorex— A New Organic TeaTreeOil-basedProduct for Controlling Grape
Powdery Mildew

M. Reuweni’ G.Pipko,? D. Neifeld? E. Finkelstein? B. Malka? Y. Hornik,? T. Zahavi®
andS. Ovadig
1GolanReseath Institute University of Haifa, Qazrin 12900[*e-mail:
mreuveni@eseach.haifa.ac.il]; 2BiomorIsrael Ltd., Qazrin 12900;3ExtensiorService Ministry
of Agriculture and Rural DevelopmentZefat13110;and * Agricultural Servicesand Development,
KarmeYosef99797 |Israel

Teatreeoil is an essentiabil steam-distilledrom the Australianplant Melaleucaalternifolia.
Teatreeoil containsover 100 componentsmostly monoterpenesesquiterpeneandtheir alcohols.
This naturaloil is aneffective antiseptic fungicideandbactericideandhasmary safeandeffective
usesin the healthandcosmeticsndustry Its useagainstplant pathogen$iasnot beeninvesticated.
Recently the Biomor company hasdevelopeda new formulation— Timorex — containing66% tea
treeoil effective againsta broadspectrunof plantdiseasei vegetablesherbs grapeinesandfruit
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trees,with no phytotoxicity to plant foliage. In vitro testsshaved that Timorex at concentrations
of 0.001%and 0.01% provided 50% and 65% inhibition, respectiely, in conidial germinationof
Uncinulanecata. A concentratiorof 0.1%completelyinhibitedgermination.Growth chambetests
on pottedplantsrevealedthat Timorex at a concentratiorof 0.5-1%effectively controlledpowdery
mildew whenappliedasaproptylactictreatmenandsuppressethefungus asindicatedoy reduction
of visible colonieswhensprayednmildewedleavesbearingsporulatingcoloniesof U. necator Field
trials conductedn 2003-04shaved that Timorex at a concentratiorof 0.5—1%controlledpowdery
mildew andwasaseffective asor betterthansulfur whenappliedat 7-dayintervals. Sprayingat 14-
dayintervalswaslesseffective. Timorex doesnot harmnaturalenemiesandotherbene cial insects
andcanbe usedasa replacementor sulfurin both organic and corventionalgronth. The modeof
actionis not clearlyunderstoodbut it actsasa protectantigainsta wide rangeof fungi by inhibiting
sporegermination mycelial growth andsporulationandby suppressiomf the funguson mildewed
tissue.[P]

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

E. Shlevin,%2 M. Siti,> A. Arbel 2 A. Gamliel? I. Mahret® S.Saguy andJ.Katan®
1Dept. of Plant Pathology and Microbiology, Faculty of Agricultural, Foodand Ervironmental
Quality SciencesTheHebrew University of JerusalemRehwot 76 100[*e-mail:
katan@ari.huji.ac.il]; KibbutzSaad85140;andLaboratory for PestManagementReseath,
ARO, The\blcani Centey BetDagan50250,Israel

Solarizationis a nonchemicabpproactfor disinfestation.Solarizationef cacy is governedby
diurnal uctuations in climatic conditions. However, mostof the information on quantifying the
thermalinactivation of pathogenss collectedunderlaboratory constanttemperatureconditions.
Modeling solarizationefcacy is essentiaffor predicting the effective level of pestcontrol. By
modeling,we integratethe partial effectsof varyingtemperaturesn pestcontrol, eitherempirically
or by utilizing thermalinactivationdataunderconstantemperaturesStructurakolarizatioris carried
out by closingthe greenhouseéuring the hot season Air temperaturénsidethe structurecanreach
a maximumof morethan 60 C, while the relative humidity (r.h.) could drop to 15%; structural
solarizationis thereforeconsideredisa dry heating.Low humidity leadsto reducecdeffectivenesof
thermalinactivation. Thus,amodelof structuralsolarizatiorshouldconsidetbothdiurnal uctuating
temperatureandr.h. values.Applying amodi ed Weibull modelbasedntheabove considerations,
we obtainedyoodagreemenbetweercalculatecandobseredcontrol (expressedy R?) of Fusarium
oxysporunt.sp. radicislycopesici (Forl) andScleotiumrolfsii (Sr). The R? valuesfor Forl ranged
in most experimentsfrom 0.86 to 0.98 and for Sr from 0.82to 0.94. Soil solarization,on the
otherhand,is carriedout in wet soil; hence,the model shouldconsideronly diurnal temperature
uctuations. Pathogerkinetic dataunderconstantemperaturesvereusedto developthe equations
in whichthetemperaturewerenormalizedo degree-hourgNDH). Therateof pathogercontrolwas
positively correlatedwith heatingintensity asexpressedy NDH above certaintemperaturesThe
derived R? valuesbetweenNDH and pathogersurvival during soil solarizationat the 10 to 40 cm
depthwere 0.53to 0.86 for Forl, and0.82to 0.95for Sr. At greatersoil depths(40 cm), the R?
valueswerelower for Forl, suggestinga possibleinvolvementof additionalfactors,e.g. biocontrol.
The abore modelingapproachegan provide tools for quantifying solarizationeffectivenessunder
variousclimatic conditions.[L]
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Control of Root-knot NematodedJsing Ammonia-releasingFertilizers

Y.Okal N. Tkachil S.Shulert andP. Fin€?
!Nematolgy Unit, ARD, Gilat Reseath Center M.P. Negev 85280[*e-mail:
okayuji@volcani.gri.gov.il]; and2Dept.of Soil ChemistryPlant Nutrition, Environmental
Physiolgy andMicrobiology, ARO, TheVolcani Centey BetDagan50520,Israel

Ammoniais known to have nematicidalactvity, but its efcacy is greatly affected by soll
pH. High concentration®f ammoniaare more likely to occur underalkaline conditions(pK, =
9.3), sincethe relatve amountsof ammoniaand ammonium,which is not nematicidal,are pH-
dependent. Application of cementkiln dust (CKD) from cementindustriesat concentration®f
0.1%and0.2%(w/w) in combinationwith chickenlitter (0.1%,0.2%and0.4%,w/w) or ammonium
sulfate (50 and 100 mg NH4-N kg ?!) to Meloidagynejavanicainfestedsoils greatly reducedthe
numberof recovered M. javanica juvenilesin the laboratory and the tomato root galling index
in a growth chamber whereassole applicationsof thesematerialsdid not or only moderately
reducedhenematodénfectionto tomatoplantsor thenumberof vital nematodguvenilesrecorered
from the soil. Similar resultswere also obtainedby using lime-stabilizedsludge(N-Viro Soil) at
concentration®f 0.5%, 1.0% and 2.0% (w/w) in combinationwith ammoniumsulfate. The main
effect for the interactionsof CKD or N-Viro Soil and chicken manureor ammoniumsulfate in
nematodeuppressiomassigni cant. Applicationof CKD or N-Viro Soil temporarilyincreasedhe
soil pH and, therefore,ammonia(NH3) concentrationsn the soil. In a eld microplotexperiment,
ammoniumsulfate in combinationwith N-Viro Soil greatly reducedthe root galling index and
increasedhe shootweight of tomatoplants. Combinationsof ammonia-releasinggrtilizers, either
organic or chemical,with alkaline soil-amendmentsmnay sene as a nematodecontrol methodin
sustainablegriculture.[L]

Suppressionof Soilborne Fungal and Bacterial Pathogensby Composts

AnatYoges,1'% M. Raviv,! Y. Hadar? J.Katan? R. Cohert andG. Kritzmar?

1 ARD, Newe Ya'ar Researh Centey RamatYishay30095[*e-mail: hongzb@mgamla.co.il]? Dept.
of Plant Patholagy and Microbiology, Faculty of Agricultural, Food and ErvironmentalQuality
SciencesTheHebrew University of JerusalemRehaot 76100;and ® Dept. of Plant Patholagy,

ARO, The\wlcani Centey BetDagan50250,Israel

Theability of cattlemanure-basedompostsmixedwith varioussource®f carbonaceousastes
(straw, orangepeelsanddry tomatoor pepperplants)to suppresg-usariumpathogenf tomato,
basil, melon and cucumberwas testedin greenhousexperiments. Plant roots were inoculated
with conidia of the relevant pathogen,or exposedto a naturalinoculum, and the seedlingswere
plantedin gronth mediacontaining50% perlite and 50% testedcompost,or peatas a conducve
control. The compostssigni cantly suppressethesediseasesaswell astomatobacterialdisease
causeddy Clavibactermichiganensis Fusariumconidiaof a naturalinoculum(producedon stems
of tomatoor basil) wereaddedto the compostsor peatandtheir viability with passagef time was
assessedThe conidiapopulationdeclinedwith time morerapidly in the compostscomparedwith
peat,indicating the presencef suppressindactorsin the compost. Similar resultswere obtained
with C. michiganensis Gammairradiation of the compostsnulli ed their suppressie effect, as
testedwith F. oxysporunf.sp. melonis Furtherincubationfor 24 h of the previously irradiated
compostsresultedin rapid reproductionof the surviving bacteria,accompaniedy restorationof
the suppressie capacity Suppressie compostsshouldbe considerecas componentsn integrated
diseasananagemernprograms|L]
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H: CHEMICALMEANSOF CONTROL

Chemical Control of Fusarium Crown Rot and Didymella Diseasesn Cucumbers
Grown in Greenhouses

NetaMor,% Y. Meron! M. Zaydart andJ. Katar?
1ExtensiorService Ministry of Agriculture and Rural DevelopmentBet Dagan 50250[*e-mail:
netmor@mog.gov.il]; 2MilchanBros. Ltd., RamatGan52117;%Dept. of Plant Pathology and
Microbiology, Faculty of Agricultural, Food and ErvironmentalQuality SciencesTheHebrew
University of JerusalemRehwaot 76100 ,Israel

Outbreaksof Fusariumcrown androot rot of cucumbersvere recordedduring the winter and
springof 2002and2003,at Ahituv in thecentralpartof Israel,aswell asatothersites.This pathogen
producesan enormousamountof macroconidiaon the stems,which are dispersecandbecomean
additionalsourceof contaminatingnoculum. Didymella blight causedby Didymella bryoniaein
greenhouseucumberss alsoof concernto thegrowers. The latter pathogerattacksthe aerialparts
of the plant, including fruits. Field experimentsfor Fusariumcontrol with Bavistin (carbendazim)
demonstratedatishctoryresultsduring 2002and 2003, but lessgood controlin 2004 experiments.
The useof Octare (prochloraz)in 2004 experimentsresultedin good control of Didymella blight,
aswell as of Fusariumin greenhousesvith low diseaseincidence. Further studieswill attempt
to determinethe optimal doseand applicationintervals. Control of the abose mentioneddiseases
requiresa comprehensie andintegratedapproachwhich shouldtake careof all inoculumsources,
by meansof sanitation,structuralsolarizationor chemicaldisinfestationof the greenhouseuseof
fungicides,soil disinfestation,crop rotation, grafting and other nonchemicabnd chemicalmeans.

[L]

Cy ufenamid —A New Active Ingredientfor the Control of Powdery Mildew

O. Aviram
Agricultural DepartmentAganChemicalManufactuers, Ashdod77102 Israel [e-mail:
ohad.a@gan.co.il]

Cy ufenamid (codenameNF-149)in a50g| ! EW formulationis a new fungicidedeveloped
by Nippon Soda registeredin Japanin 2003for the control of powdery mildew in vegetablesandin
the advancedstageof registrationin Europefor powdery mildew controlin cereals.Cy ufenamid
inhibits the infection processof powdery mildew by preventing haustoriumformation, haustoria
developmentgrowth of secondanhyphaandconidiosporgormation. The productdoesnot inhibit
sporegermination,germtube elongation and appressoridormation. The mode-of-actiorhasnot
beencompletelyelucidatedbut thereis no crossresistancdetweency ufenamid andotherclasses
of fungicides.It hasbeenproposedhatthe mode-of-actiorwill benovel. The productdemonstrates
excellentpersisteny, andgoodtranslaminaandvaporphaseactiity butis notsystemic.Theproduct
demonstrategood curative ef cacy but is recommendedo be sprayedpreventatively. Field trials
in Israel shaved good control of Sphaeothecafuliginea in cucurbit crops (melon, watermelon,
cucumberand marraw), of Leveillula taurica in solanaceousrops(tomato,peppey eggplant)and
of Uncinulanecatorin grapes.Anotheruniquecharacteristiof cy ufenamid is the low application
rate(5-10g a.i. ha !). The manufcturerhasrecommendedank mixing cy ufenamid with DMI
fungicidesin all sprayapplicationsjn anattempto preventthedevelopmenbf fungicidalresistance.

[L]
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Quantitati ve Damageof the Squashleaf curl virus (SLCV) and Leaf Silvering Effect
in Squash

H. Yunis®t A. Omer? andO. Naof
!ExtensiorService Ministry of Agriculture and Rural DevelopmentBetDagan50250[e-mail:
yhisham@shaham.mgaov.il]; and?Lidorr Chemicald_td., RamathaShaon 47100, Israel

Large white y populationsseverely attackautumnsownn squashin Israel. This causesserious
damageto the crop, which is expressedy leaf silvering anda pronouncedeductionin the quality
andquantityof theyield. For thelast3 yearswhite ies have beendiagnosedisthe vectorof a new
virus that hasnot beenknown previously in squashn Israel. This virus hasbeenidenti ed asthe
Squashleaf curl virus (SLCV). In the presenttrial an effort was madeto de ne the quantitatve
damageof the abose describedproblems. We determinedthe relative contribution of different
methodsfor controlling the virus transmissiorandthe leaf silvering phenomenonThesemethods
includedmulchingthesquastseedbeadvith yellow coloredpolyettylenesheetsandvariouschemical
treatmentgwith imidacloprid,thiaclopridandspiromesifenpothseparatel\andin combination.The
time of appearancanddisappearancef the virus symptomswasin uenced by the soil mulching
with yellow tarps. The virus symptomsappearedand disappearea week later in the plants of
mulchedplots as comparedwith plantsgrowing in the baresoil. No meaningfuleffect hasbeen
found of ary of the treatmentsn reducingthe level of virus infestationas obsened by the visual
symptomson the plants. Thesesymptomsdisappearedvithout ary relationto the treatmentghat
were applied,including the plots that were not treatedat all. In addition, we found no in uence
of the symptomaticallyexpressedrirus level onthe nal cropyield. Onthe otherhand,the mulch
and chemicaltreatmentshad a positive in uence on reducingand/orpreventing the leaf silvering
phenomenon.The combinationof both soil mulching and chemicaltreatmentgrovided the most
successfutesults.In addition,preventionof leaf silvering contributedmostsigni cantly to theyield
increasestartingfrom a certainleaf silvering severity level. [L]
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