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Studiesof this groupof pathogensiave led to numerousachisrementsn Israelandworldwide.
Neverthelessmary questiongemainunansweredCertainpracticessuchasmonoculturgespecially
in intensive agriculture),andthe worldwide spreadof pathogenia infectedpropagtion or other
plantmaterials have increasedhe incidenceof plantdiseasesin contrastprogresshasbeenmade
in severalareasFor example:thedevelopmenbf high-qualitytomatocultivarsresistanto Fusarium
and Verticillium wilt andof cotton cultivarsresistanto Fusariumwilt hasrenderedhesediseases
neggligible. Other achiszementsinclude the productionof pathogen-fregoropagtion material by
meansof tissueculture, the developmentof highly sensitve andreliable diagnostictools, andthe
developmentof certain disease-managementethods,amongothers. Examplesof issuesto be
addressedre: the developmentof decision-makingools basedon reliable estimationsof pathogen
populationsin soils beforeplanting,the specialproblemsinvolvedin soil-lessculture,andtheissue
of transgeniglants. The mettyl bromidecrisis demonstratedur inability to dealwith unexpected
situations;however, it enhancedhe developmentof additionalmeansof control. Control methods
which are now being studiedmore intensiely include grafting, biological control, biofumigation,
the useof organicamendmentand compostsnew fumigants,sanitationandsoil solarization.lIt is
recognizedhatcombiningmethodf controlandadoptingprinciplesof integratedpestmanagement
(IPM) cansene as an alternatve to the wide spectrumof control achieved by methyl bromide.
Reducingpesticideusagenow standsas one of the biggestchallengedor researchersextension
personnebandthe entireagriculturalcommunity (L)

A: SOILDISEASES

Etiology of Soilborne Diseasesind Their ManagementUnder Irrigation with Saline
Water

S.Triky, A. Gamliel andJ.Katan
Laboratory for PestManagementReseath, Inst. of Agricultural Engineering ARO, The\blcani
CenterBetDagan50250[*e-mail: agamliel@agri.huji.ac.il]; and Dept. of Plant Pathology and
Microbiology, TheHebrew University of Jerusalemaculty of Agricultural, Foodand
EnvironmentalQuality SciencesRehaot 76100, Israel

L =lecturesessionsP = poster(market place)sessions.
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Irrigation with saline water (EC 2 ds m ) can result in the appearanceof new plant
diseasesand eruption of familiar plant diseases. The combinationof intensive agriculturewith
soil disinfestationand irrigation with saline water provides conditionsconducve to the eruption
of soilbornediseasess never happenedefore. A good exampleis crovn androot rot diseaseof
tomatoescausedby Fusariumoxysporunt.sp. radicis-lycopesici (Forl), which canresultin total
loss of the crop. We studiedthe etiology, incidenceand severity of crown and root rot disease
underirrigation with salinewater Mycelium growth and developmentof Forl was not affected
by water salinity in culture medium (amendedvith either NaCl or KCI). Irrigation of soils with
salinewater did not reducethe survival or viability of macroconidiaand chlamydosporesf Forl
in naturallyinfestedsoils. Irrigation of tomatoplantswith salinewater(EC 3 dsm ) did not
reduceplant development. However, irrigation with salinewaterbeforeor after plantinoculation
with Forl, enhancedrovn androot rot expressionandincreasedhe incidenceand severity of the
diseasén infectedplants;fertilization of inoculatedplantsfurtherenhancedhe severity of crown rot
underirrigation with salinewater Susceptibilityof plantsto Forl infectionincreasedundersaline
waterirrigation, resultingin the pathogers rapid penetratiorand establishmenin root tissues. In
eld experiments partially effective soil disinfestationresultedin rapid establishmenof Forl and
fastdiseaseeruptionin suchsoils. Also, an inversecorrelationexisted betweensoil disinfestation
intensity and populationof Forl inside the root tissues. This occurredwith both salineand fresh
waterirrigation, but wasemphasizedh thelatter Moreover, irrigationwith salinewaterin the eld
enhancedhe eruptionof cronn androot rot diseasdncidenceand severity andalsoreducedplant
yield. Effective soil disinfestationeliminatedthe initial inoculumdensity therebyenablingdisease
controlandyield increase Soil disinfestationwith dazomeir dazomett+ solarizationwasthe most
effective in controlling the disease;soil solarizationalonewas only partially effective in disease
control. The presentesultsprovide toolsto controlthe diseasesinderintensie agriculturepractices
includingirrigationwith salinewater (L)

Effects of Ammonium, Nitrate, and Irrigation Water pH on Deformation Diseasen
GypsophilaMother Plants

Y. Ben-Yephet, Michal Reuven, Aida Zviebil, Y.Szmulevich, Irit Lavkovits, T.
Markovits, S.Soriano andB. Bar-Yosef
Department®f PlantPatholagyandof Soil ChemistryandPlant Nutrition, ARO, The\olcani
Center BetDagan50250,Israel [*e-mail: yephet@netvision.net.il]

In a previous study we describeda new disease nameddeformationdiseasejn Gypsophila
paniculataL. motherplants;it reducescutting yields by up to 50% but doesnot causemortality
of the motherplants. Although we were unableto prove the organismsinvolved, we hadindirect
proof of involvementof bothfungi andbacteriain diseaselevelopment.In otherworkswe reported
that fertigation of motherplantswith compoundfertilizer (20:20:20)at an N concentratiorof 720
mg |  mitigated the incidenceof this diseaseas comparedwith 360 mg | , the commercial
fertilizer applicationlevel, and shaved that the pertinentcomponentwvas nitrogen. The objective
of the presenwork wasto studyeffectsof nitrogenform (NO or NH ) andpH of irrigationwater
on diseasencidence.Rootedcuttingsof G. paniculatawereplantedin 104 containergpacledwith
eithernaturallyinfestedor steamedlacktuff (secoria).Threelevelsof eitherKNO or (NH ) SO
weretested:180,3600r 720mg N |, appliedweekly; K, P and microelementsvere appliedat
constantconcentrationsPlantswereirrigateddaily with 0.51 per containerof tap water— pH 7.5,
or with acidi ed pH 5.50r basi ed pH 8.6. During the experiment diseaséncidencewasmonitored
weekly Fertilizing plantswith ammoniumsulfate (180mg N | ) andirrigation with normaltap
waterresultedin a diseaséancidenceof 50% of the initial numberof plants.In the 360and720mg
NI treatmentsdiseasencidencewas18%and10%,respectiely. However, fertilizing plantswith
potassiumitrateresultedin a diseasencidenceof 64% of theinitial numberof plantsatthe highest
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concentratiorf720mgN | ), whichincreasedo ca90%at1800r 360mgN | . Whenfertilizing
with ammoniunsulfateandirrigatingwith acidi ed water(pH 5.5),thediseaséncidencewasfurther
reducedo 10%at180mgN | and uctuated betweerD and10%at360and720mgN | ; when
irrigationwaterpH was8.6,the diseasencidencewassimilar to thatin normaltapwater Fertilizing
with potassiumitrateandirrigatingwith waterat pH 8.6, reducedliseaséncidencefurtherwith the
threeN concentrations comparisorwith normaltapwater;81%,89%and64%incidencen normal
watervs46%,40%and19%incidencein wateratpH 8.6. WhenirrigationwaterpH was5.5, disease
incidencein the KNO treatmentswvas similar to that with the normaltap water Nitrogenforms
which areknown to affectrhizospheriqH, aswell asirrigationwaterpH, affectdiseasencidencen
motherplantsof G. paniculata Ammonium—which reduceshizosphergH, coupledwith acidi ed
water wasthe mostef cient combinationin reducingdiseasencidence followedby nitrate— which
increaseshizospheriqH, coupledwith basi ed water (L)

B: PATHOGEN-HOSTRELATIONSHIPSAND RESISANCE

Isolation of REMI Mutants of Colletotrichum Exhibiting Impair ed Pathogenicity on
Strawberry

Sigal Horowitz, Aida Zveibil, O.Yarden andS.Freeman
Dept. of Plant Pathology and Microbiology, TheHebrew University of JerusalemFaculty of
Agricultural, Foodand EnvironmentalQuality SciencesRehaot 76100;and Dept. of Plant
Pathology, ARO, The\blcani Center BetDagan50250,Israel [*e-mail:
freeman@volcanigri.gov.il]

Colletotrichum, the causeof stravberry anthracnosejs one of the most important fungal
pathogenf this crop worldwide, affecting all plant parts. The primary goal of this study was
to obtain by insertional mutagenesi<Colletotrichum mutantsthat are impaired in virulence on
strawvberry, for abetterunderstandingf the mechanismandprocessesvolvedin pathogenicityA
preliminaryscreeningoioassayfor a large populationof transformant®n stravberry seedlingsvas
developed.A rapid diseasaesponsavasobsenedin wild-type comparedwith healtty seedlings4
daysafter exposureto a nonpathogeniésolate. Six hundredREMI (RestrictionEnzymeMediated
Integration)mutanttransformantswhich weregeneratedby electroporatiorof germinatingconidia,
were screenedor pathogenicity Transformantshat did not causediseasewere subjectedto a
secondround of screeningand thosethat consistentlyexhibited reducedvirulencewere subjected
to furtheranalysesinitial characterizationf potentialmutantsvasperformedoy comparinggrowth
rates, developmentprocessesnd extracellular enzymeproductionof the mutantswith those of
the wild-type isolate. Among thesemutants,g-233 exhibited a high germinationrate and less
appressorigbroduction while Ca-5producedsigni cantly moreappressorighanthewild type. The
patternof plasmidintegrationwasstudiedandthe genomic anking region wassequencety IPCR
ampli cation of sequencesanking the plasmid. Furtherresearchusingthesemutantsmay provide
additionalinformationtowarda betterunderstandingf host—pathogemteractions(L)

Characterization of a Non-PathogenicUV-Induced Mutant of Fusarium oxysporum
f.sp. melonis

Y. Denisos, O.Yarden andS.Freeman
Dept. of Plant Diseaseand Microbiology, TheHebrew University of JerusalemFaculty of
Agricultural, Foodand EnvironmentalQuality SciencesRehaot 76100;and Dept. of Plant
Pathology, ARO, The\blcani Center BetDagan50250,Israel [*e-mail:
freeman@volcanigxi.gov.il]
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The soilbornefungal plant pathogenFusariumoxysporumf.sp. meloniscausesvascularwilt
diseaseof melon. In orderto identify fungal pathogenicityfactorswe studieda non-pathogenic
UV-inducedmutant. Vegetatve growth, germination biomassaccumulatioranddynamicsof extra-
cellularenzymesecretiorof the fungal isolateswerestudied.Differentcarbonsourcesvereusedin
the comparatre analysis:pectin,galacturonicacid (GA), sodiumpolypectatecarbometklcellulose
(CMC) andmelonplanttissue.In all casegshe mutantshaved a delayin developmentandenzyme
secretionwhencomparedvith thewild type. The two predominanextracellularproteinssecreted
whenthe strainswere culturedin the presencef CMC or GA werepuri ed andidenti ed (on the
basisof amino acid sequencesjs exocellobiotydralaseand endopolyglacturonaserespectiely.
Theactiity of bothenzymesn the mutantculturemediumwaslower thanthatof thewild type,yet
adding1% yeastextract resultedin increasedxtracellularenzymeactiity. Basedon partial gene
sequencingFom exopolygalacturonas@and endopoly@lacturonaseesemblemostthe homologous
genesin F. oxysporunt.sp. radicis-lycopesici and F. oxysporunt.sp. lycopesici (97% and 95%
identity, respectrely). We concludethat the FOM UV-inducedmutantexhibits a general tness
de ciency that canbe overcomeby a yeastextract supplement.However, addingyeastextractin
plantinoculationexperimentgdid not overcomethe defectin pathogenicity (L)

Engineered Resistanceo TomatoYellow Leaf Curl Virus (TYLCV)

Y. Antignus,R. Vunsh,U. Hanarya, O. LachmanMaleniaPearlsmanl.udmila Maslenin
andA. Rosner*
Dept. of Virology, ARO, The\blcani Center BetDagan50250,Israel [*e-mail:
rosnea@agri.gov.il]

TYLCV diseaseausedy Tomatoyellowleafcurl begomavirusis adominantimiting factorfor
thegrowth of tomatocropsworldwide. Thediseasavas rst describedn Israel,whereit isimpossible
to grow tomatoesn theopen eld duringthesummemndautumndueto heary outbreaksvhichresult
in total lost of theyield. A wide rangeof stratgieshasbeenusedto develop transgeniaesistance
aginstgeminviruses:antisens&kNA, coatproteingenesintactandincompletereplicationproteins,
defective interfering DNA and viral activated antiiral proteins. In this study we report on an
engineeredesistanceaginstTYLCV in tomatoesusinga truncatedRepgenefrom the mild strain
of TYLCV-Is. A truncatedreplicasegeneconstructwas introducedinto VF36 tomato plants by
agrobacterium-mediatelansformation. Sixteenindependentomatolines were regeneratedrom
cotyledonexplants. PCR analysisof the transgenicplantsusing a 35S-promoteforward primer
and a replicase-devied reverseprimer yielded a 500 bp product(the expectedsize) in all plants
tested,indicating the presenceof the truncatedC1 transgene.Resistancestudieswere carriedout
with self-pollinatedR1 plants(lines5,10,11)which originatedfrom threeindependenRO lines. All
plantsat this stagehad a normal phenotype. Two groupsof 15 tomatoplantsof eachtransgenic
andnon-transgeniplantwereinoculatedby the mild andseverestrainsof TYLCV via a white y-
mediatednoculation. Virus symptomswere notedvisually andrecorded andthe presencef virus
wasmonitoredby dot-hybridization. All thetransgeniglantswerefoundto beimmuneto the mild
strainof TYLCV onthebasisof their symptomlesghenotypendtheinability to detectviral nucleic
acidin theinoculatedplants. The non-transgenicontrol plants,on the otherhand,wereall highly
susceptibleo thevirus, evincing strongsymptomsandcontaininghigh levels of virus, asmeasured
by a stronghybridizationsignal. However, mostof the transgeniglants(90%)inoculatedwith the
severeisolateof TYLCV werefoundto be sensitve, shaving strongvirus symptomsandcontaining
high levels of virus similar to the non-transgenicontrol plants. Theseresultsdemonstratehat
resistanceconferredby the truncatedreplicaseof the mild TYLCV is strain-speci cand requires
sequencedentity of the transgeneand the virus usedfor the challengeinoculation. The resistant
stateof the plantswasmaintainedhroughouthe entire3-monthperiodof testing.(L)
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PossibleInvolvementof ABA in Resistancgo TMV and to Fungi Exhibited by
TransgenicTobaccoExpressingan Inhibitor of Viral Replication Protein

F. Akad, H. Czosnek andG. Loebenstein
Dept. of Virology, ARO, The\blcani Center BetDagan50250[*e-mail: akad@ayri.huji.ac.il];
and Dept. of Field Cropsand Genetics,TheHebrew University of JerusalemFaculty of
Agricultural, Foodand EnvironmentalQuality SciencesRehaot 76100, Israel

Tobaccoplants “Samsunnn' transformedwith the NC330 cDNA encodingan inhibitor of
virus replication protein shaved variable degreesof resistancgo Tobaccomosaicvirus (TMV),
Alternaria alternataandBotrytis cinerea. Germinationof transgenidobaccoseedgS generation)
wasinhibitedin thedarkor athightemperatureAbscisicacid (ABA) concentratiorof thetransgenic
seedor seedlingsvas2.310 4.4 timeshigherthanthatof susceptiblenon-transgenitobaccoseeds
or seedlingsin addition,signi cantly longerrootswereobseredin thetransgenigerminatingseeds
thanin the non-transgenicontrol seeds.The involvementof ABA in conferringresistanceo both
virus andfungi wasdiscussed(L)

Grape RootstocksResistantor Tolerant to the Root-Knot NematodeSpecies
Meloidogynejavanicaand M. incognita

M. Mor, MeiraBarEyal, Y. Gottlieb andE. Harcai
Dept. of Nematolgy, ARO, The\Wblcani Centey BetDagan50250[*e-mail:
mormi@volcani.gri.gov.il]; and ExtensiorService Ministry of Agriculture, BetDagan50250,
Israel

The root systemof grapeplantscould hosta wide rangeof plant-parasitinematodesMeans
of reducingnematodgpopulationsn existing vineyardsarelimited andgrapereplantson nematode-
infestedsoils often resultin considerableeconomicdamagego newly plantedvines. The present
work describesattemptsto selectgraperootstocksresistantor tolerantto two root-knotnematode
species,Meloidagyne javanica and M. incognita. “CabernetSauvignon' plants grafted on 13
rootstocksyiz., Paulsen1103,Richter110,Ruggeril40, SaltCreek(Ramsg), FreedomHarmory,
161-49c¢,VR 039-16,S04,420 A, 216-3 Castle,3309 C and 101-14Mgt, were placedin 5-liter
containersaandinoculatedwith 30,000nematodesggs per pottedplant. Samplingwasconductecht
one-monthintervals and nematodecolonizationon rootswas assayedfter bleachingand staining.
Paulsen1103,Salt Creek(Ramsg), FreedomandHarmory rootstockswerefoundresistanto both
nematodepecieswhereassO4and101-1Mgt wereresistanandVR 039-16partiallyresistanto M.
incognita. RootstocksSO4and101-1Mgt werealsopartially resistanto M. javanica Experiments
areundervay to evaluate eld resistanceof thesegrapeine rootstocksin nematode-infestedoils.

L)

Attachment of the Fungus Trichodermaharzianumto the Root-Knot Nematode
Meloidogynejavanicafor Impr oved Biocontrol Activity

EdnaSharon, I. Chet andY. Spigyel
Nematolgy Unit, ARO, The\blcani Center BetDagan50250[*e-mail:
vpshedna@volcanigi.gov.il]; and Dept. of Biological ChemistryWeizmanrinstituteof Science
Rehwot 76100,Israel

The fungusTrichodermaharzianumexhibits biocontrolactiity againstthe root-knotnematode
Meloidogynejavanica Direct fungal parasitismis one of variouspossiblemechanismsy which
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the funguscan act againstthe nematodguveniles(J2) and eggs. The fungal hyphaecoil around
the J2 and penetratehem as well as nematodeeggs. Microscopicobsenationsshaved that the
fungal sporesusuallydo not attachto the nematodesywhereashe germinatinghyphaeattachto and
penetratehe nematodesAntibodiesraisedagainstroot-knotnematodeswhich bind to the surface
of M. javanicaJ2 andeggs,boundalsoto thefungal sporesandagglutinatedhem. The presencef
theseantibodiesenabledhe attachmenof the sporeso the nematodesThis resultedn asigni cant
enhancementf fungal parasitismon the nematodes.Moreover, the binding of antibodiesto the
sporesenhancedheir germinationand thusimproved the fungal parasitismon the nematode.The
natureof the antibodybinding to both nematodesnd sporesis currentlyunderinvestigation. Use
of antibodiesor similar attachmentechanismsnay leadto improved biocontrolof plant-parasitic
nematoded®y Trichoderma.(L)

SquashLeaf Curl Geminivirus—a New Illegal Immigrant from the Westem
Hemisphere and a Threatto Cucurbit Cropsin Israel

Y. Antignus, O.Lachman, MaleniaPearlsman,S.Omer H. Yunis, Y. Messika,
OrnaUko andA. Koren
Dept. of Virology, ARO, The\blcani Center BetDagan50250[*e-mail:
antignus@volcanigri.gov.il]; Depts.of ViegetableCropsand Plant Protection,ExtensiorService
Ministry of Agriculture and Rural DevelopmentBetDagan50250;and Hishtil NurseriesLtd.,
Nehalim49950,Israel

A severe epidemicof leaf curling was obsened during autumnof 2002in squashcropsin all
growing areasof Israel. The vegetative growth of affectedplantswassigni cantly retardedandthe
fruits in somevarietieswere distortedand exhibited blistersand greendepressionsln mostcases
theincidenceof affectedplantswascloseto 100%andthe phenomenomvasalwaysassociatedvith
the presenceof large populationsof the white y Bemisiatabaci. Transmissiortestsrevealedthat
the diseasas transmittedby B. tabacito a wide hostrangein the Cucurbitaceaéncluding squash
(Cucurbitapepq, pumpkin(Cucurbitamaximg, melon(Cucumismeld andwatermelon(Citrullus
vulgaris). Thediseaseouldbetransmittedalsoto beangPhaseolusulgaris) andtobaccqNicotiana
benthamian The causalagentwas detectedn squirtingcucumber(Ecbaliumelateriun) andin
Malva nicaensiswhich arecommonweedsin Israel. Theviral natureof the diseasavascon rmed
by ELISA testsshaving a speci ¢ reactionwith antiserumagainstSquasHeaf curl virus (SLCV),
a memberof the genusBegomawrirus of the Geminiviridae The coatproteingeneof the virus was
clonedand sequencedshaving 98% identity with the publishedsequencef SLCV-E. This is the

rst reportof anepidemiccausedy a "New World geminvirus' in the Westerrhemisphere(L)

C: ETIOLOGYAND EPIDEMIOLOGYOF DISEASES
Invited Lectue

pH StressEffect on the Regulation of Virulence of PostharvestPathogens

D. Prusky
Dept. of PostharvesScienceof FreshProduce ARO, The\blcani Center BetDagan50250,Israel
[e-mail: dovprusk@ari.gov.il]

Postharestpathogeninfectfruits throughoutheperiodof fruit growth, but remainquiescentor
weeksor monthswhile the fruit is immature. Upon hanestandfruit ripening,quiesceninfections
are activated, causingextensive damageto the fruit. Quiescentinfection appeargo be a fungal
responsdo adwersephysiological conditionsimposedtemporarilyby the host. The quiescencef
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Colletotrichumgloeosporioidesn unripefruits andvegetablesasbeenattributedto the presencef
high concentrationsf preformedantifungal compoundsr inducibleantifungal compounds|it was
recentlyreported however, that pathogensnay activate processesmproving their virulenceduring
fruit ripening. This suggestsheimportanceof the pathogerfor activationof thequiesceninfections.
Local pH modulationof the tissuewasreportedas a factorenhancinghe expressionof virulence
factors. This regulation differs betweenpathogensaind accordingto the virulencefactorsthat are
activatedto causesymptomsf decay A generalnderstandingf thefungal mechanisnmodulating
the expressionof virulencefactorsis of primaryimportancefor the manipulationof resistanceand
canleadto creatingthe basisfor novel cropprotectionstrateies. (L)

Factors Governing the Severity of Powdery Mildew in Vineyardsin Israel

S.Ovadia, D. Shtienbeg, A. Sztejnbeg andA. Dinoor
Dept. of Plant Pathology, ARO, The\oblcani Center BetDagan50250[*e-mail:
shmwa@zahawet.il]; and Dept. of Plant Patholagy and Microbiology, TheHebrew University of
JerusalemFaculty of Agricultural, Foodand EnvironmentalSciencesRehwot 76100, Israel

Pawvderymildew causedy Uncinulanecatoris themostimportantdiseasén vineyardsin Israel
and elsavhere. The severity of the diseaseand the resultantdamagevary from yearto yearand
from locationto locationand are governedby numeroudactors. The purposeof this work wasto
quantify the relative role of the factorsinvolved in the developmentof the diseasen Israel, and
the damaget causes.The rst factorinvolvedis the sourceof primary inoculum, which directly
in uences the severity of the diseaseon leaves at the beginning of the season. The diseasemay
be initiated from ag shoots(shootsthat carry dormantpathogerhyphaein budsinfectedduring
the previous season)r cleistothecigwhich survive within the bark of the plantor in soil). It was
previously assumedhat ag shootsarethe only sourceof primaryinoculumin Israel. However, in
researcltonductedecentlyit wasfoundthatessentiatleistotheciaareformedthroughoutheentire
vine-graving areasin Israel,andthat thesecleistotheciaare capableof releasingascospores the
spring. Moreover, it wasfoundthat cleistothecigplay a majorrole in determiningpowdery mildew
severity on leavesonly whenspringrainfall coincideswith vine sprouting. The damagemposedby
the diseasdo the grapebunchegelatesto the severity of the diseasen the leaves,but it is affected
by the ervironmentalconditionsaswell. Thefungusmaydevelopoverawide rangeof temperatures
andrelative humidites,but it is restrictedunderhot anddry episodegi.e., temperature 32 C and
relative humidity 25%). Powvdery mildew epidemicsn untreatedplots recordedduring the years
1996—-2002vereusedto demonstratéherole of springrainin theinitial developmentof thedisease
on theleavesandthein uence of hot anddry episodesn the damageoccurringon grapebunches.
Thisinformationis beingusedto determinethe needfor sprayingvineyardswith fungicides.(L)

Shifts in Wheat Leaf Rust Population during 1993-2002Dynamicsof Virulence
GeneAssociation

J.Manisterski,*PninaBen-Yehuda . KosmanandY. Anikster
Inst. for Cereal CropsimprovementGeoge S.Wse Faculty of Life SciencesTel-Aviv University,
Tel Aviv 69978, Israel [*e-mail: jacobm@post.tau.ac.il]

Wheatleafrustsamplesverecollectedandevaluatedfor 10years,1993-2002andatotal of 534
isolateswerestudied. During the study period several populationshifts took place,aswasreported
lastyear Populationshifts were accompaniedy changesn virulenceon varietiesin cultivation.
Due to virulence frequencieswe can point out shifts between1993 and 1994, 1994 and 1995,
stability from 1995 through 1999, anothershift in 2000, and stability during 2000-2002. These
shifts were con rmed by variability within populations(Kosmans diversity index, KW), distances
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betweerpopulationgKosmans distanceKB), andalsoin linkagedisequilibriumbetweergenedor
virulence.(L)

Curr ent Statusof Corn Wilt Diseases

A. Sharon, SmadaiEzrati, Liat Oren, D. Cohen andS. Graf
Dept. of Plant SciencesindInst. for Cereal CropsimprovementTel-Aviv University, Tel Aviv
69978[*e-mail: amirsh@taug.tau.ac.il]; Migal R&D, Qiryat Shemond0200;and Galil and
GolanExtensiorService Ministry of Agriculture and Rural DevelopmentQiryat Shemond 0200,
Israel

Cornwilting in the northernpartsof Israelandespeciallyin the Hula Valley hasbeenobsered
during the last 15-20 years. The severity of the wilting problem hasincreasedduring recent
years. The objective of the currentstudywasto identify and characterizehe causeof the wilting
phenomenonPreviousstudiessuggestethatFusariumverticillioidesmightbetheprimarypathogen
causingcorn wilting. We producedGFP-transgenid- verticillioides isolatesand usedthem to
characterizeghe Fusarium— corn interaction. In addition, we carried out numerousinoculation
experiments. Despitea variety of conditionsand a large numberof repetitions,we were unable
to reproducethe symptomsby arti cial inoculationwith F. verticillioides. In the summerof 2001
we sampleda large numberof plantsfrom diseaseglots. In additionto Fusariumwe consistently
recoveredanotherfungusfrom the diseasegblants. It wasidenti ed asCephalosporiunmaydis the
causeof late wilt of corn. This pathogercauseseveredamagesn Egyptbut its presencen Israel
hasbeenunknavn. The full symptomswerereproducedn arti cial experiments.Thus,C. maydis
andnotF. verticillioidesis themaincauseof cornwilting in Israel. (L)

Transmissionof Phytophthorainfestansvia Seedsor Fruits of Tomato

EvgeniaRubinandY. Cohen*
Faculty of Life SciencesBar-1lan University, RamatGan52900,Israel [*e-mail:
coheny@mail.biu.ac.il]

Tomatofruits at the greenmaturestagewere inoculatedwith mixed sporangialsuspensiorof
variousA (sensitveto metalaxyl)andA (resistanto metalaxyl)isolatesof Phytophthoa infestans
andoospore®f the pathogernwereallowedto produceinsidethe fruits. Seedsvereextractedfrom
the blightedfruits carryingoosporegndsown in soil or on agar media,after surfacedisinfection,to
verify the transmissiorof late blight to the emeging seedlings.Only 23 (0.1%) of approximately
23,000seedlingsdevelopedthe blight. In contrast,up to 13% blighted seedlingsdevelopedwhen
whole blightedtomatofruits carryingoosporesvere cut andplantedat 24 dayspost-inoculatiorin
pottedsoil. Theemepgenceof diseaseglantsfrom cutwholeblightedtomatofruits declinedto 0.1%
and0% whenfruits wereplantedat 50 and102 dayspost-inoculationrespectiely. Someisolatesof
P. infestangecoveredirom theemeging blightedseedlingsvereprobablyof oosporicorigin, asthey
differedphenotypicallymatingtype,virulence sensitvity to metalaxyl)from theparenisolatesused
to inoculatethefruits. Thus,someisolateswvereA resistanto metalaxyl,somewereA sensitve to
metalaxylandsomewereA A resistanto metalaxyl.Many isolatesshavedvirulenceracestructure
differentfrom their parents. The resultssuggesta low probability of transmissiorof P. infestans
via seeddut a high probability of transmissiorvia fruits. Transmissiorwasoftenaccompaniedy
alteredphenotypef thepathogenThedataalsosuggesthatthepathogemaynotsurvive prolonged
desiccatiorin tomatofruits. (L)
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Diversity of Plant PathogenPopulations. How to Measure?

E. Kosman
Inst. for Cereal CropsimprovementGeoge S.Wise Facultyfor Life SciencesJel-Aviv University,
Tel Aviv 69978 Israel [e-mail: kosman@post.tau.ac.il]

Most conclusiondrom studiesof populationsof plant pathogensrebasedon comparisonse-
tweenpopulationausingvariousindicesof diversityaswell asclusteringproceduresUnfortunately
mary studiesdo not explain or justify why the speci ¢ analysisvaschoserfor thatspeci ¢ dataset.
Themethodsareratherformally appliedwithout consideratiorof the optionsavailable. For example,
aninappropriatechoiceof measuref similarity betweerisolatescanleadto misleadingconclusions.
Clusteranalysesstartwith a matrix of calculateddissimilaritiesbetweenisolates. Threedifferent
similarity/dissimilarity measuregJaccard,Dice, and simple mismatchcoefcients) are generally
used.Thestructureof clustershasedn thesedifferentmeasuresvill notnecessarilypethe samefor
agivendataset. Therefore the choiceof which coefcient to useshouldbejusti ed by the type of
dataobtained.Meanwhile,onecan nd applicationsof all spectreof dissimilarity measuresor data
of thesametype. Similar potentialproblemsarisein comparisorbetweerpopulationaisingdifferent
measuresf distancegNei, RogersandKosmanindices).Diversitywithin populationaneasuredy
variousindices(Nei, ShannonSimpsonandKosmardiversities)mayresultin qualitatively different
relationshipsetweerthe populations.Logical consisteng in the applicationof differentmeasures
andmethodsn populationstudiesis alsoof greatimportanceor thevalidity of conclusions(L)

Factors Affecting Germination of Sphaerothecanacularis the Causal Agent of
Strawberry Powdery Mildew

Liat Amsalem, S.Freeman,Y.Elad andA. Sztejnbeg
Dept. of Plant Pathology, ARO, The\blcani Center BetDagan50250[*e-mail:
elady@volcani.gri.gov.il]; and Dept. of Plant Pathology and Microbiology, TheHebrew
University of JerusalemFaculty of Agricultural, Food and EnvironmentalQuality Sciences,
Rehwot 76100 ,Israel

Powvderymildew of stravberrycausedy theobligatepathogenidungusSphaeothecamacularis
f.sp. fragariae, affectsleaves, o wersandfruits of this crop worldwide. The long-termaim of the
researchs to studythe biology of the pathogenand develop managementools for the limitation
of chemicalsprays. Laboratoryexperimentswere conductedto examine the effect of different
ervironmentalfactorson germinationand averageconidial germ tube length of the pathogen. A
rangeof temperaturebetweerb and35 C wasexamined;optimalgerminatiorpercentagen leaves
occurrecbetweerl5and25 C. Relatve humidity (r.h.) rangingbetweert% and97%wasexamined.
Highestgerminatioroccurredaborve 95%r.h. In adoublefactorialexperimentwhich combinedboth
temperaturandr.h., the previousresultswerecon rmed: optimal germinationpercentageccurred
at20 C and97%r.h. Diseaseseverity andmaximalconidiaproductionoccurredat 25 C and85%
r.h. Germinationpercentag@ndaveragegermtubelengthdecreaseavith inoculumage(the larger
thelesion,theoldertheinoculum).Germinatiorratewashigheron matureandyoungleavesthanon
medium-agedeaves. Thefollowing treatmentssigni cantly reducedgerminationandelongation of
germtubesondetachedtravberryleaves: Milsana(extractof GiantkKnotweed)andNeemard(neem
oil 97%); chemicalsprayswith Clipman(mancozel62.5%+ famoxador6.25%), Polar (polyoxin
AL 50%), Signum(pyraclostrobing.7%+ nicobifen26.7%),Anvil 5 (hexaconazolé0gl ); and
otherchemicalsprayscontainingsulfur: Gofrithar (sulfur825g1 ), Heliosulfre(sulfur 700g| )
aloneandin combinationsDomarkcombiWP (tetraconazold00g| ) + Gofrithar, Sequestring-
Signum,Sequestrine- Heliosulfre. (P)
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Detectionof Xanthomonascampestrigpv. campestrign Crucifer Seedshy a
PCR-basedMethod

FridaKleitman, N. Ajtkhozhina, A. Dzaimurzina, RivkaHadas, Tarya Gefen, I.
Barash andShulamitManulis
Dept. of Plant Pathologyand Ofcial SeedlestingLaboratory, ARO, The\blcani CenterBet
Dagan50250,Israel [*e-mail: shulam@volcanigri.gov.il]; Dept.of Plant SciencesJel-Aviv
University, Tel Aviv 69978,Israel; National Academyof Scienceslnstituteof Microbiology and
KazakhAgricultural Institute Almaty Kazakhstan

Black rot causedby Xanthomonasampestrispv. campestris(Xcc) is a seriousdiseaseof
crucifers which occursworldwide and causeseconomiclossesin Kazakhstanand Israel. The
bacteriumis seedborneand seedsare considered¢he mostimportantsourceof primary inoculum.
A joint projectbetweerlsraeliandKazakscientistavasaimedat developinga speci ¢ andsensitve
PCR-basednethodfor detectionof Xccin cabbageand other crucifer seeds.A collectionof Xcc
strainsisolatedfrom infectedcruciferplantsor seedsrom Israelanddifferentregionsof Kazakhstan
wasestablishedlsolationswere madeon four semi-selectie mediaandthe isolatesweresubjected
to biochemicalandpathogenicitytestson cabbageseedlings Randomampli ed polymorphicDNA
(RAPD) analysiswas carriedout with DNA isolatedfrom 106 strainsusing 77 differentarbitrary
primers. Two primerswere found to reveal diagnosticpolymorphismshetweenXcc and other X.
campestrisstrains.An ampli ed fragmentof 0.46kb, obtainedwith oneof the primers,wascloned,
sequencedind provided a sourcefor generationof two speci ¢ primers. PCR carried out with
theseprimersampli ed the samefragmentonly with DNA of Xcc and not with other strainsof
X. campestrior with non-pathogenistrains. No homologyto known genescould be foundin the
GenBank.Recentlythewhole genomeof Xccwassequencedndthe clonedsequencevasfoundto
be homologouso a hypotheticalproteinfrom Xcc The sensitvity thresholdof the PCRprocedure,
determinecdby addingdifferentconcentration®f Xccto an extract of cabbageseedswasbetween
2 and 20 bacterialcellsin the reactionmixture. The thresholdevel of the detectionprocedurenas
determinedwith arti cially inoculatedcabbageseedsThe minimumthresholdof infestedseedghat
canbedetectedy Bio-PCRis 6-7cfuml  or 90-110cfu per 1000seedsandby directPCRit is
9-10cfu per1000seeds(P)

Seedbone Diseasesn Imported and DomesticPotato SeedTubers (1999-2002)

LeahTsror(Lahkim)*, Orly Erlich, M. Aharon,MarinaHazanwesky andSara
Lebiush-Mordechai
Dept. of Plant Patholagy, ARO, Gilat ExperimentStation,M.P. Negev 85280, Israel [*e-mail:
tsror@volcani.ari.gov.il]

Monitoring of seedborneliseasei potatoseeduberscontinuedduring1999-2002Brown rot
causedy Ralstoniasolanacearumvasnot obseredin ary of theimportedlots. Commonscabwas
detectedn mostof theimportedlots; 63% of the importedlots werecontaminatecit moderateand
high levels, whereasonly 5% of the domesticseedlots were contaminatedat theselevels. Black
scurfwas detectedn mostof the importedlots; on average,44%, 38% and 1% of the lots were
contaminateat low, moderateandhigh levels,respectiely, and18%weredisease-freeln contrast,
mostof thedomestidots wereeitherdisease-fre€69%) or hadalow diseaséncidence(13%). Only
16% and 1% of the lots were moderatelyor highly contaminatedrespectrely. Silver scurf was
obseredin mostof theimportedlots during all yearsof the surwey, with no differencebetweerthe
producingcountries. On average 10%,48%and35%of thelots werecontaminate@tlow, moderate
andhighlevels,respectiely. Half of thedomestidotsweredisease-freendanaverageof 11%,36%
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and4% of thelots werecontaminatedt low, moderateandhigh levels, respectiely. Black dotwas
obseredin aconsiderabl@ortion of the shipmentdrom Hollandduringall yearsof the suney, and
an averageof 55% of the lots wereinfected. Shipmentsfrom France,Germaly and Scotlandwere
infectedat levels of 28%, 19% and 6%, respectiely. In the domesticlots, black dot was detected
only in 2000,andat alow incidence(5%). Latentinfectionswith C. coccodesveredetectedn 70%
of the examinedimportedlots, andin only 3% of the domesticlots. Pavdery scabwasdetectecat
high levels only in shipmentdrom Scotland(72%), whereasonly 6% and 3% of lots from France
andHolland, respectiely, wereinfected. Theincidenceof V. dahliaefree domesticseedtuberslots
was56-62%. In 22—-35%of the lots the level of infectionwas 5%, andin 8-17%of the lots the
levelwas 5%. We checled84 lots of importedseedubersandV. dahliaewasdetectedn only 10%
of thelots, andatlow levels. Thesurwey ndings demonstraté¢ransmissiorof seedborn@athogens,
mostof which canbecomeestablishedh the soil andeventuallycauseserereoutbreakof diseasen
potatoegrown in Israel.(P)

Mycelial Interaction amongBotrytis cinereaStrains Testedby Heterokaryon
Formation or Barrage Phenomenon

NadiaKorolev, Y. EladandTalmaKatan*
Dept. of Plant Pathology, ARO, The\olcani Center BetDagan50250,Israel [*e-mail:
vpptlg@volcani.gri.gov.il]

A total of 21 B. cinerea strainsoriginatingfrom ve hostplantsat ten sitesthroughoutlisrael,
weretestedfor mycelialinteraction. Complementatiometweenauxotrophicselenate-resistaisul)
mutants,and antagonism(barrage)betweenwild-type strainssened as criteria for compatibility:
Complementationindicatesthat the parentstrainsare compatible,whereasbarrageindicatesthat
the strainsare incompatible. sul mutantsresistantor sensitve to chromatewere paired on the
BotrytisMinimal Medium. Wild-type growth of complementarpeterokaryonsvasalwaysobsened
betweendifferentmutantphenotypeslerived from the sameparent,aswell asin someinter-strain
pairings. Most isolateswere placedinto the samegroup basedeitheron positve complementation
reactionbetweertheir mutantsor, moreoften,on positive reactionwith mutantsof “bridging' strains,
compatiblewith two or more isolatesthat were not compatibledirectly. Barragebetweenwild-
type isolates,in the form of a zoneof sparsemyceliumwith or without dark pigmentationof the
agar alongthe line of confrontation,wasobseredin 35% of pairings. Although isolateswere
often incompatiblewith eachother all of them were eventually placedinto one group basedon
their compatibility with a commonthird strain ("bridging'), con rming the dataof heterokaryon
compatibility by sulmutants.sul mutantswerepathogenido beanandstravberryandcouldbeused
asmarkedstrainsin epidemiologicaktudies.(P)

Disseminationof Pathogensin RecycledWater in Strawberry in SoillessMedium
and Its Prevention

M. Dudai, G. Kritzman andJ.Katan
Dept. of Plant Pathology, ARO, The\blcani Center BetDagan50250[*e-mail:
dudai@sdgoavorg.il]; and Dept. of Plant Patholagy and Microbiology, TheHebrew University of
JerusalemFaculty of Agricultural, Foodand ErvironmentalQuality SciencesRehwot 76100,
Israel

A studywasconductedf disseminatiorof pathogensand microoiganismsin a reg/cled water
systemand ways of its prevention. Fungi and bacteriawere found in the regycled water but no
Erwinia or Pythium.Phytophthoa in reg/cledwaterwasexaminedusingthreemethodsfruit baiting,
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isolationfrom plantcrowns, and ltering throughmembraneslt wasfound that Phytophthoa can

be spreadvia water Watersalinity (E.C.) hadthe greateskeffect on numberof zoosporeseleased
and on their mobility. As E.C.risesabore 0.6 dSm , zoosporeviability is adwerselyaffected.

The chemicalcompositionof the solution had a greatin uence on viability of zoospores.In the

experimentalsystemtested the disseminatiorof pathogensn waterdid not causeapparentlisease
symptomsn plantsin thesameseasoranddid notaffectyield. Thelack of diseasesymptomswill be

studiedfurther. Waterdisinfectionusingslow lItration througha columncontainingtuff wasfound

to be effective in the preventionof pathogerdisseminationlt appearghattherearepotentialways

to minimizetherisk of disseminatiorof pathogenyia reg/cledwater (P)

D: BIOLOGICALAND CHEMICALCONTROL

Impr oved Application and ReducedPesticideResiduesn Herb Crops

A. Gamliel,* Miriam Austerweil,YehudithRiven,B. SteinerandV. Zilberg
Laboratory for PestManagementReseath, Inst. of Agricultural Engineering ARO, The\olcani
CenterBetDagan50250,Israel [*e-mail: agamliel@ari.huji.ac.il]

A signi cant increasein herb crop productionfor export, in both eld and greenhousehas
occurredn Israel.It hasbeenaccompaniedby anincreasen the occurrencef known soilborneand
foliar pathogensswell aswith somenew diseasesindnew forms of existing diseaseslIn orderto
maintaina continuousandquality supplyof freshherbs productionhasbeenexpandedo new areas
whereclimatic conditionsare bettersuitedfor yearround production. Chemicalpestmanagement
in herb cropsis problematic,becausenerbscontaina signi cant fraction of essentiabils in plant
tissuesandspecialglandsandthusretainpesticideresiduedor anextendedperiodof time. Avoiding
or minimizing the useof pesticideds especiallyimportantwith thesecropsdueto therestrictionon
pesticideresidueson the marketableproduce Ef cient pesticideapplicationtechnologiesvhich will
enablemarketingof apesticide-fregroduct,areessential Previously we shavedtheeffectivenesof
aerosolgenerator$or pesticideapplicationin herbcrops,theadwantagedeingeffective pestcontrol
andthe potentialto reducepesticidedosage. Cold foggersenabledrapid dissipationof pesticides
from planttissuesreducingpesticideconcentratioriurtherenhancegesticidedissipatiorfrom plant
tissue. In the presentstudy we developeda new backpacksprayerwhich producesfogging size
dropletsin a low-volume spray with the assistancef fastair-jets. The new sprayerconsistsof a
twin uid nozzle(similarto thatof cold foggers)andair blower, with specialadjustmentso modify
air velocity anddropletsizeasneeded.With this sprayemwe achiezed high coverageof both upper
andundersidesof leaves, and spray penetratiorto hiddenpartsof the plants. Droplet densityon
thetamet surfacewasvery high (over 3000cm  of tissuesurface). Pestcontrol experimentsvere
establishedn greenhouseand net-houses.Pesticideapplicationwith the new sprayerresultedin
effective control of white y, powderymildew, anddowny mildew in variousherbcrops,while using
20% of the sprayvolume and pesticidedosage. Suchlow dosageenabledalso fastdissipationof
pesticideresiduedrom the herbtissues.Theresearchs focusednow onimproving the performance
of the sprayer The applicationapproachdevelopedin this studywill enableeffective pestcontrol
with low pesticidedosagerapid pesticidedissipation andpesticide-freénerbson the marlet. (L)

Biological Control of Strawberry Fruit Rot by “Shemer' - a Yeast-BasedPesticide

M. Lazar A. Bercoiitz, AlisaHusid, KatyaFeldman, P.di Primo, M. KerenZur
andSamirDroby
Minrav AgroGreenBiological Division, Minray, Ashdod77101;and Dept. of PostharvesScience
ARO, The\blcani Center BetDagan50250,Israel [*e-mail: samid@volcani.@ri.gov.il]
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The fungal pathogensBotrytis cinerea and Rhizopusstolonifer causesigni cant lossesof
marletablefruit and shortenshelf life of stravberries. Several chemicalpesticidesare currently
usedfor Botrytiscontrol,but noneis both effective andregisteredfor Rhizopusontrol. A biological
product("Shemer')basedon the yeastMetstnikowia fructicola wasfound effective for the control
of differentfungal rotsin a variety of fruits. The efcacy of the productin controlling fruit rot in
stravberrieswas demonstrateaver a period of several years,in the eld and during postharest
storage.Weekly applicationsof Shemerdecreasedruit rot in the eld by 40-60%for Botrytisand
by 30-60%for Rhizopus Rot reductionwas obsened in fruit from the treatedplots also during
posthareststorage:20—70%reductionin Botrytisand40-70%reductionin RhizopusTheefcacy
of Shemeiin the controlof fruit rot wascomparableo thatof standarcchemical§Fenha&amideand
cyprodinil/ udioxonil). Thus,the useof Shemeroffers a biological alternatve which increaseshe
yield of marketablefruit, while reducingtheinput of toxic chemicals(L)

The Useof Several PhytopathogenicFungi to Control Broomrape

EugeniaDor andJ. Hershenhorn*
Dept. of WeedResearh, ARO, Newe Ya'ar Reseath Centey RamatYishay30095 Israel [*e-mail:
josephhe@volcanigai.gov.il]

BroomrapegOrobande spp.) areobligate,chloroplyll-lacking root parasitesyhich parasitize
mary dicotyledonouspeciesandcausesevere damageo vegetablesand eld cropsworldwide. In
Israel sun ower broomrapgOrobantie cumanawallr.) parasitizesun ower (Helianthusannuus
L.), causingseveredamageo thecrop;andEgyptianbroomrap&O. agyptiacg is themainconstraint
in growing processingomatoesin northernisrael. In recentyearswe establisheda collection of
fungi andbacteriaisolatedfrom diseasedEgyptianbroomrapen orescences Fusariumsolani,one
of the fungi in the collection,demonstratedhigh potentialto control Egyptianbroomrapewithout
causingary diseasesymptomsto the corpsthat were tested. In orderto enhancethe efcacy of
thefungus,a combinationof F. solanitogethemwith Fusariumoxysporunf.sp. orthocems, speci ¢
pathogerof O. cumanawastested.Theresultsof theexperimentconductedn thesummeiindicated
that soil inoculationwith both fungi causedserere diseasesymptomsto sun ower broomrapeand
preventedcompletelythe appearancef broomrapen orescencesabove soil level. Whenthe same
experimentwasconductedn thewinter, F. solaniandF.o. f.sp. orthoceas caused0% and83% of
sun ower broomrapamortality, respectiely. Inoculationwith thetwo fungi togetheresultedn 90%
mortality. F. solanidemonstratea high level of control of Egyptianbroomrapen the summerand
only moderateactvity in the winter. Addition of F.o. f.sp. orthocers to the formulationreduced
the control ef cacy of F. solani, bothin the winter andin the summer Inoculationwith F.o. f.sp.
orthocemsdid not causeary damageo Egyptianbroomrape(L)

Clipman — A Broad Spectrum Novel Fungicide

N. Mogilner
AgrochemicalsDepartmentMilchanBros. Ltd., RamatGan52117 Israel [e-mail:
milchan3@bezeqint.net]

Famoxadondproducediy du Pontde Nemours)is anovel fungicideof thenovel chemicalclass
Oxazolidinedioneywhoseprincipalmodeof actionis theinhibition of mitochondrialelectrontransfer
atcomple lll. Famoxadoneactsmainly asa protectanfungicide,beingactive mainly on theinitial
phaseof the funguss life cycle. It remainsmostly on the surfaceof treatedplants. Most of the
depositsare strongly associatedo the epicuticularwaxes and are protectedfrom wash-of by rain
or sprinkleirrigation. Famoxadonesontrolsa broadspectrumof fungal diseasedelongingto the
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OomycetesAscomycetesndBasidiomycetesWith a view to minimizing therisk of resistancend
in orderto enhancéts activity, Famoxadonés commercializenly in mixturewith otherappropriate
companiorfungicides,having a differentmodeof action. Suchreadymixtureshave recentlybeen
approsed in France,Switzerlandand Italy for fungi control in tomatoes potatoes,cucurbitsand
grapes.Clipmanis aready-mixtureof du Pontde Nemourswhich contains6.25%Famoxadoneand
62.5%mancozelin dispersiblegranuleformulation.In eld trials carriedoutin Israelovertheyears
1998-2002n variouscrops,it wasfoundto be particularlyeffective againstthe following diseases:
Didymellarabiei in chickpeas: Clipmanat 1.0-1.5kg ha  exhibits goodpreventive ef cacy
with persistenceof 17 days. lts curatve effect is rather poor, and therefore Clipman is
recommendednly for preventive treatmentswhen rainfall is expected. Alternaria macrospora
in cotton: Clipmanwastestedon the susceptiblevar. Pimaand effectively preventedAlternaria
damagePrevrentive treatmentsvith 1.0-1.5kg ha  atintervalsof 10-14days,controlledAlternaria
effectively, andmaintaineda low infestationrate up to hanest. Treatmentsvereappliedby sleere
boomtractorblower sprayeratasprayvolumeof 2001 ha . Foliagedisease tomato: Preventive
treatmentof Clipmanat 1.0-1.5kg ha protectedoliage effectively from Phytophtoa infestans,
Erysiphespp.andLeveillula taurica. In trials ontrellising tomatoesn coveredhousesClipmanwas
appliedby blower knapsaclsprayerat a sprayvolumeof 500—-1000 ha . Alternaria citri: In eld
trials carriedout in the SharonandHevel Ma'on regions, Clipmanwaseffective againstthe disease
on Mineolafoliage andfruits. It wasappliedat 0.15%concentratiorat 14-dayintenals, from fruit
settinguntil theendof July (4 or 5 treatments)Similar resultswereobtainedn autumnapplications
(two treatmentsjor preventinglate seasonnoculation.Clipmanexhibits high selectvity to theeasy
peelersMineola, Nova, Murcott and Michal varieties. Applied by tractorblower mist sprayerat a
sprayvolumeof 1500-3000 ha , Clipmanwastestedand successfuln the recommendednti-
resistanceegimetreatmentgor Alternariacontolin citrusgroves. (L)

BioSafefor the Control of Root-Knot Nematodesn Organically Grown Basil

M. Lazar JanaAntonov, A. Bercoritz, KatyaFeldmanNathalieMarkov
andM. KerenZur*
Minrav AgrogreenBiological Division, Minray, Ashdod77101,Israel [*e-mail:
motik@arogreen.co.il]

Thebasilcropis extremelysensitve to root-knotnematodesyhich may causesigni cant yield
loss. Basil varietiesresistanto nematodesire not yet available,andthermaldisinfestation(mainly
soil solarization)s currentlytheonly treatmenusedin organicfarmingfor thecontrolof nematodes.
BioSafeis a bionematicidebasedon the bacteriumBacillus rmus, which s registeredin Israelfor
the control of root-knotnematodén organically grovn vegetables.Field trials conductedhrough
1998-2000demonstratethe ef cacy of stand-alondBioSafeapplicationsn achieving a signi cant
reductionin the nematodeopulationanddamagen basil. To studytheincorporationof BioSafein
IPM programsandthe effect of repeatedreatmentsn nematodesa seriesof trials wasconducted
in a greenhousg¢hat was treatedwith BioSafefollowing soil solarization. In the rst crop cycle,
BioSafewas appliedimmediatelyfollowing solarization. Nematodecontrol by solarizationalone
wasinsufcient. BioSafereducedhe nematodegpopulationsigni cantly andincreasedheyield by
83%,whencomparedvith solarizationalone.In alessinfestedarea,BioSafeincreasedheyield by
6%. Beforethe secondcrop cycle (the following spring),BioSafewasappliedto previously treated
plotsandto nontreategblotsandcomparedvith soil solarization(beforethe rst crop),which sened
asacontrol. During the secondcrop cycle the nematodegpopulationincreasedleadingto signi cant
root infestationalready4 weeksfollowing planting. The yield of plots which receved a single
BioSafeapplication(beforethe secondcycle only) increasecby 30% comparedwith solarization.
Two consecutie BioSafetreatmentsncreasedheyield by 73%. Theseresultsdemonstratelearly
the ef cacy of BioSafefor nematodecontrol andfor damagereductionto organically grown basil.
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They also point up the adwantageof preventive BioSafe treatmentin eachcrop cycle, including
immediatelyaftersoil solarization (P)

Synemistic Interaction betweenBABA and Mancozebin Controlling Phytophthora
infestansin Potato and Tomato and Pseudoperonosporaubensisn Cucumber

A. BaiderandY. Cohen
Faculty of Life SciencesBar-1lan University, RamatGan52900,Israel [*e-mail:
coheny@mail.biu.ac.il]

Spray mixtures consistingof the plant activator BABA (DL- -aminolutyric acid) and the
protectantfungicide mancozebwere signi cantly more effective than BABA or mancozebalone
in controlling late blight (Phytophthoa infestan$ in potatoandtomatoanddowny mildew (Pseu-
dopepnospoa cubensiyin cucumber A mixture composedf 5 partsBABA and1 partmancozeb
(w/w, a.i.) exhibited a highersynepgy factorthanthe 1:1 or the 1:5 (BABA : mancozeb)nixtures.
No syneugistic interactionwasmeasuredetweerBABA plusmancozebn controllingsporangiabr
cystosporegermination,nor mycelial growth of P. infestansgn vitro. The resultsshaved enhanced
effect of mancozebin BABA-induced plants, suggesting,therefore, that lower dosagesof this
fungicidemayberequiredto controllate blight or downy mildew under eld conditions.(P)

Ef cacy of Dry Mycelium of Penicillium chrysogenumin Controlling Wilt Disease®f
Cotton in Field Miniplots

AvicennaSaidkarim@ andY. Cohen
Faculty of Life SciencesBar-llan University, RamatGan52900,Israel [*e-mail:
coheny@mail.biu.ac.illand Instituteof CottonReseath, Tashlent, Uzbekistan

Dry mycelium (DM) of Penicillium chrysaggenumis a waste product of the pharmaceutical
industry Earlier studiesshaved thatwhenDM or its water extract (DME) were supplementedo
cottonseedlingsn thegreenhouseglantsbecamepartially resistanto challenganoculationby either
Fusariumoxysporunt.sp. vasinfectun{Fov) or \erticillium dahliae(Vd). In the presenstudy DM
wasappliedto miniplotsin the eld which werethereafterinoculatedwith Vd, whereasDME was
appliedto miniplots after beinginoculatedwith eitherFov or Vd. "Acala’ and "Pima’' cottonwere
grown in the Vd- or Fov-infestedminiplots, respectiely, and plant grownth and wilt development
weremonitoredfor 100 days. Resultsshoved thatboth DM and DME signi cantly increasedin a
dose-dependemanneyplantgronth andraw-cottonyield; andthatDM signi cantly suppressedilt
developmentin both uninoculatedandinoculatedminiplots. Yield incrementdn DM-treatedAcala
reached.27%or 88%,in miniplotsinoculatedwvith amild strainor aseverestrainof Vd, respectiely.
Theseincrementavereaccompaniethy 66% and47% protectionagainstthe mild andseverestrains
of Vd, respectrely. Applicationof DME to Acalaplantsenhancegbroductionof raw cottonby 55%
and provided 67% protectionagainstVVd. Similarly, DME appliedto Pima plantsincreasedyield
by 116%while providing 64% protectionagainstFov. The datasuggesthatDM (powder or water
extract) incorporatednto Vd-infestedor Fov-infestedsoils may protectcotton plantsagainsttheir
respectie wilts andfacilitatecottonproduction.Theimplicationsof these ndings maybe of special
signi cancein organicfarming,whereusageof pesticideor mineralfertilizersis unacceptablg(P)
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BABA InducesResistancan Sun ower Against Puccinia helianthi

EsterAmzalakandY. Cohen*
Faculty of Life SciencesBar-1lan University, RamatGan52900,Israel [*e-mail:
coheny@mail.biu.ac.il]

BABA (DL- -aminolutyric acid)inducesresistancen sun ower plantsagainsttherustdisease
causedby the fungusPuccinia helianthi BABA was effective when appliedas a soil drenchor
foliar spray Soil drenchat the rate of 25 mg BABA kg  soil, applied3 daysbeforeinoculation,
provided 90% protectionagainstthe diseaseFoliar sprayata doseof 2000 gml , applied2 days
beforeinoculation,controlledthe diseasecompletely BABA waseffective alsowhenappliedpost-
infection. Plantstreatedwith BABA asafoliar sprayof 2000 gml , 1 or 2 daysafterinoculation,
shaved 80% and 70% protection,respectrely. BABA was effective against the rust also under
eld conditions. Thus, plantsinoculatedone week after sprayingwith 2000 g ml  of BABA,
shaved60%protection(evaluated?21 daysafterinoculation).LeafdiscbioassayshavedthatBABA
andits enantiomersvere effective in controlling the diseasewhereasthe isomerAABA (DL- -
aminolutyric acid) had muchlower activity, andthe isomerGABA (DL- -aminolutyric acid) was
ineffective. Of the two (R and S) enantiomerof BABA, the R form wasmore active in inducing
resistanceThus,100%protectionwasachievedwith 25,12.5and50 gml of BABA, R-BABA
and S-BABA, respectrely. BABA hadno direct effect on uredosporegerminationof P. helianthi
in vivo or in vitro. Microscopicexaminationsof sun ower leaf tissuerevealedno accumulatiorof
calloseor lignin asaresultof treatmentvith BABA andinoculation.(P)
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