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Studiesof this groupof pathogenshave led to numerousachievementsin Israelandworldwide.
Nevertheless,many questionsremainunanswered.Certainpractices,suchasmonoculture(especially
in intensive agriculture),andthe worldwide spreadof pathogensvia infectedpropagation or other
plantmaterials,have increasedthe incidenceof plantdiseases.In contrast,progresshasbeenmade
in severalareas.For example:thedevelopmentof high-qualitytomatocultivarsresistantto Fusarium
andVerticillium wilt andof cottoncultivarsresistantto Fusariumwilt hasrenderedthesediseases
negligible. Other achievementsinclude the productionof pathogen-freepropagation materialby
meansof tissueculture, the developmentof highly sensitive andreliablediagnostictools, andthe
developmentof certain disease-managementmethods,amongothers. Examplesof issuesto be
addressedare: thedevelopmentof decision-makingtoolsbasedon reliableestimationsof pathogen
populationsin soilsbeforeplanting,thespecialproblemsinvolvedin soil-lessculture,andtheissue
of transgenicplants.Themethyl bromidecrisisdemonstratedour inability to dealwith unexpected
situations;however, it enhancedthe developmentof additionalmeansof control. Control methods
which arenow beingstudiedmore intensively includegrafting, biological control, biofumigation,
theuseof organicamendmentsandcomposts,new fumigants,sanitationandsoil solarization.It is
recognizedthatcombiningmethodsof controlandadoptingprinciplesof integratedpestmanagement
(IPM) can serve as an alternative to the wide spectrumof control achieved by methyl bromide.
Reducingpesticideusagenow standsas one of the biggestchallengesfor researchers,extension
personnelandtheentireagriculturalcommunity. (L)

A: SOILDISEASES

Etiology of Soilborne Diseasesand Their ManagementUnder Irrigation with Saline
Water

S.Triky,
�

A. Gamliel
���

�

andJ.Katan
�

�

Laboratory for PestManagementResearch, Inst. of Agricultural Engineering, ARO, TheVolcani
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Microbiology, TheHebrew Universityof Jerusalem,Facultyof Agricultural, Foodand
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Irrigation with saline water (EC � 2 ds m �

�

) can result in the appearanceof new plant
diseasesand eruptionof familiar plant diseases.The combinationof intensive agriculturewith
soil disinfestationand irrigation with salinewater provides conditionsconducive to the eruption
of soilbornediseasesasnever happenedbefore. A goodexampleis crown androot rot diseaseof
tomatoescausedby Fusariumoxysporumf.sp. radicis-lycopersici (Forl), which canresult in total
loss of the crop. We studiedthe etiology, incidenceand severity of crown and root rot disease
under irrigation with salinewater. Mycelium growth and developmentof Forl was not affected
by watersalinity in culturemedium(amendedwith either NaCl or KCl). Irrigation of soils with
salinewaterdid not reducethe survival or viability of macroconidiaandchlamydosporesof Forl
in naturally infestedsoils. Irrigation of tomatoplantswith salinewater (EC 	 3 ds m �

�

) did not
reduceplant development. However, irrigation with salinewaterbeforeor after plant inoculation
with Forl, enhancedcrown androot rot expressionandincreasedthe incidenceandseverity of the
diseasein infectedplants;fertilizationof inoculatedplantsfurtherenhancedtheseverity of crown rot
underirrigation with salinewater. Susceptibilityof plantsto Forl infection increasedundersaline
waterirrigation, resultingin the pathogen's rapid penetrationandestablishmentin root tissues.In
�eld experiments,partially effective soil disinfestationresultedin rapid establishmentof Forl and
fastdiseaseeruptionin suchsoils. Also, an inversecorrelationexistedbetweensoil disinfestation
intensityandpopulationof Forl inside the root tissues. This occurredwith both salineand fresh
waterirrigation,but wasemphasizedin thelatter. Moreover, irrigationwith salinewaterin the�eld
enhancedthe eruptionof crown androot rot diseaseincidenceandseverity andalsoreducedplant
yield. Effective soil disinfestationeliminatedthe initial inoculumdensity, therebyenablingdisease
controlandyield increase.Soil disinfestationwith dazometor dazomet+ solarizationwasthemost
effective in controlling the disease;soil solarizationalonewas only partially effective in disease
control.Thepresentresultsprovidetoolsto controlthediseasesunderintensiveagriculturepractices
includingirrigationwith salinewater. (L)

Effectsof Ammonium, Nitrate, and Irrigation Water pH on Deformation Diseasein
GypsophilaMother Plants

Y. Ben-Yephet,
���

�

Michal Reuven,
�

Aida Zviebil,
�

Y. Szmulewich,
�

Irit Lavkovits,
�

T.
Markovits,

�

S.Soriano
�

andB. Bar-Yosef
�

Departmentsof
�

PlantPathologyandof
�

SoilChemistryandPlantNutrition, ARO, TheVolcani
Center, BetDagan50250,Israel [*e-mail: yephet@netvision.net.il]

In a previous study we describeda new disease,nameddeformationdisease,in Gypsophila
paniculataL. motherplants; it reducescutting yields by up to 50% but doesnot causemortality
of the motherplants. Although we wereunableto prove the organismsinvolved, we hadindirect
proof of involvementof bothfungi andbacteriain diseasedevelopment.In otherworkswe reported
that fertigation of motherplantswith compoundfertilizer (20:20:20)at an N concentrationof 720
mg l �

�

mitigated the incidenceof this diseaseas comparedwith 360 mg l �

�

, the commercial
fertilizer applicationlevel, andshowed that the pertinentcomponentwasnitrogen. The objective
of thepresentwork wasto studyeffectsof nitrogenform (NO 
 or NH � ) andpH of irrigationwater
on diseaseincidence.Rootedcuttingsof G. paniculatawereplantedin 10-l containerspackedwith
eithernaturallyinfestedor steamedblacktuff (secoria).Threelevelsof eitherKNO 
 or (NH � ) � SO�

weretested:180, 360 or 720 mg N l �

�

, appliedweekly; K, P andmicroelementswereappliedat
constantconcentrations.Plantswereirrigateddaily with 0.5 l per containerof tap water– pH 7.5,
or with acidi�ed pH 5.5or basi�ed pH 8.6.During theexperiment,diseaseincidencewasmonitored
weekly. Fertilizing plantswith ammoniumsulfate(180 mg N l �

�

) and irrigation with normal tap
waterresultedin a diseaseincidenceof 50%of the initial numberof plants.In the360and720mg
N l �

�

treatments,diseaseincidencewas18%and10%,respectively. However, fertilizing plantswith
potassiumnitrateresultedin a diseaseincidenceof 64%of theinitial numberof plantsat thehighest
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concentration(720mg N l �

�

), which increasedto ca 90%at 180or 360mg N l �

�

. Whenfertilizing
with ammoniumsulfateandirrigatingwith acidi�ed water(pH 5.5),thediseaseincidencewasfurther
reducedto 10%at180mgN l �

�

and�uctuatedbetween0 and10%at 360and720mg N l �

�

; when
irrigationwaterpH was8.6,thediseaseincidencewassimilar to thatin normaltapwater. Fertilizing
with potassiumnitrateandirrigatingwith wateratpH 8.6,reduceddiseaseincidencefurtherwith the
threeN concentrationsin comparisonwith normaltapwater;81%,89%and64%incidencein normal
watervs46%,40%and19%incidencein wateratpH 8.6.WhenirrigationwaterpH was5.5,disease
incidencein the KNO 
 treatmentswassimilar to that with the normal tap water. Nitrogen forms
whichareknown to affect rhizosphericpH, aswell asirrigationwaterpH, affectdiseaseincidencein
motherplantsof G. paniculata. Ammonium– which reducesrhizospherepH, coupledwith acidi�ed
water, wasthemostef�cient combinationin reducingdiseaseincidence,followedby nitrate– which
increasesrhizosphericpH, coupledwith basi�ed water. (L)

B: PATHOGEN– HOSTRELATIONSHIPSANDRESISTANCE

Isolation of REMI Mutants of Colletotrichum Exhibiting Impair ed Pathogenicityon
Strawberry

Sigal Horowitz,
�

�

�

Aida Zveibil,
�

O. Yarden
�

andS.Freeman
�

� �

�

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

�

Dept.of Plant
Pathology, ARO, TheVolcani Center, BetDagan50250,Israel [*e-mail:

freeman@volcani.agri.gov.il]

Colletotrichum, the causeof strawberry anthracnose,is one of the most important fungal
pathogensof this crop worldwide, affecting all plant parts. The primary goal of this study was
to obtain by insertionalmutagenesisColletotrichum mutantsthat are impaired in virulence on
strawberry, for abetterunderstandingof themechanismsandprocessesinvolvedin pathogenicity. A
preliminaryscreeningbioassayfor a largepopulationof transformantson strawberryseedlingswas
developed.A rapiddiseaseresponsewasobservedin wild-type comparedwith healthy seedlings,4
daysafter exposureto a nonpathogenicisolate. Six hundredREMI (RestrictionEnzymeMediated
Integration)mutanttransformants,which weregeneratedby electroporationof germinatingconidia,
were screenedfor pathogenicity. Transformantsthat did not causediseasewere subjectedto a
secondroundof screeningand thosethat consistentlyexhibited reducedvirulenceweresubjected
to furtheranalyses.Initial characterizationof potentialmutantswasperformedby comparinggrowth
rates,developmentprocessesand extracellular enzymeproductionof the mutantswith thoseof
the wild-type isolate. Among thesemutants,g-233 exhibited a high germinationrate and less
appressorialproduction,while Ca-5producedsigni�cantly moreappressoriathanthewild type.The
patternof plasmidintegrationwasstudiedandthegenomic�anking region wassequencedby IPCR
ampli�cation of sequences�anking theplasmid.Furtherresearchusingthesemutantsmayprovide
additionalinformationtowarda betterunderstandingof host–pathogeninteractions.(L)

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

Y. Denisov,
�

�

�

O. Yarden
�

andS.Freeman
�

� �

�

Dept.of PlantDiseaseandMicrobiology, TheHebrew Universityof Jerusalem,Facultyof
Agricultural, FoodandEnvironmentalQualitySciences,Rehovot76100;and

�

Dept.of Plant
Pathology, ARO, TheVolcani Center, BetDagan50250,Israel [*e-mail:

freeman@volcani.agri.gov.il]

412 Phytopathology



The soilbornefungal plant pathogenFusariumoxysporumf.sp. meloniscausesvascularwilt
diseaseof melon. In order to identify fungal pathogenicityfactorswe studieda non-pathogenic
UV-inducedmutant.Vegetative growth, germination,biomassaccumulationanddynamicsof extra-
cellularenzymesecretionof thefungal isolateswerestudied.Differentcarbonsourceswereusedin
thecomparative analysis:pectin,galacturonicacid(GA), sodiumpolypectate,carbomethylcellulose
(CMC) andmelonplant tissue.In all casesthemutantshoweda delayin developmentandenzyme
secretion,whencomparedwith thewild type. The two predominantextracellularproteinssecreted
whenthe strainswereculturedin the presenceof CMC or GA werepuri�ed andidenti�ed (on the
basisof amino acid sequences)as exocellobiohydralaseand endopolygalacturonase,respectively.
Theactivity of bothenzymesin themutantculturemediumwaslower thanthatof thewild type,yet
adding1% yeastextract resultedin increasedextracellularenzymeactivity. Basedon partial gene
sequencing,Fom exopolygalacturonaseandendopolygalacturonaseresemblemostthe homologous
genesin F. oxysporumf.sp. radicis-lycopersici andF. oxysporumf.sp. lycopersici (97% and95%
identity, respectively). We concludethat the FOM UV-inducedmutantexhibits a general�tness
de�ciency that canbe overcomeby a yeastextract supplement.However, addingyeastextract in
plantinoculationexperimentsdid notovercomethedefectin pathogenicity. (L)

EngineeredResistanceto TomatoYellow Leaf Curl Virus (TYLCV)

Y. Antignus,R. Vunsh,U. Hananya,O. Lachman,MaleniaPearlsman,LudmilaMaslenin
andA. Rosner*

Dept.of Virology, ARO, TheVolcani Center, BetDagan50250,Israel [*e-mail:
rosnera@agri.gov.il]

TYLCV diseasecausedby Tomatoyellowleafcurl begomovirusis adominantlimiting factorfor
thegrowthof tomatocropsworldwide.Thediseasewas�rst describedin Israel,whereit is impossible
to grow tomatoesin theopen�eld duringthesummerandautumndueto heavy outbreakswhichresult
in total lost of theyield. A wide rangeof strategieshasbeenusedto develop transgenicresistance
againstgeminiviruses:antisenseRNA, coatproteingenes,intactandincompletereplicationproteins,
defective interfering DNA and viral activated antiviral proteins. In this study we report on an
engineeredresistanceagainstTYLCV in tomatoesusinga truncatedRepgenefrom themild strain
of TYLCV-Is. A truncatedreplicasegeneconstructwas introducedinto VF36 tomatoplantsby
agrobacterium-mediatedtransformation.Sixteenindependenttomatolines were regeneratedfrom
cotyledonexplants. PCR analysisof the transgenicplantsusing a 35S-promoterforward primer
and a replicase-derived reverseprimer yielded a 500 bp product(the expectedsize) in all plants
tested,indicating the presenceof the truncatedC1 transgene.Resistancestudieswerecarriedout
with self-pollinatedR1 plants(lines5,10,11)which originatedfrom threeindependentR0 lines. All
plantsat this stagehad a normal phenotype.Two groupsof 15 tomatoplantsof eachtransgenic
andnon-transgenicplantwereinoculatedby the mild andseverestrainsof TYLCV via a white�y-
mediatedinoculation.Virus symptomswerenotedvisually andrecorded,andthepresenceof virus
wasmonitoredby dot-hybridization.All thetransgenicplantswerefoundto beimmuneto themild
strainof TYLCV onthebasisof theirsymptomlessphenotypeandtheinability to detectviral nucleic
acid in the inoculatedplants. Thenon-transgeniccontrolplants,on theotherhand,wereall highly
susceptibleto thevirus, evincing strongsymptomsandcontaininghigh levelsof virus, asmeasured
by a stronghybridizationsignal. However, mostof the transgenicplants(90%) inoculatedwith the
severeisolateof TYLCV werefoundto besensitive,showing strongvirussymptomsandcontaining
high levels of virus similar to the non-transgeniccontrol plants. Theseresultsdemonstratethat
resistanceconferredby the truncatedreplicaseof the mild TYLCV is strain-speci�cand requires
sequenceidentity of the transgeneandthe virus usedfor the challengeinoculation. The resistant
stateof theplantswasmaintainedthroughouttheentire3-monthperiodof testing.(L)
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PossibleInvolvementof ABA in Resistanceto TMV and to Fungi Exhibited by
TransgenicTobaccoExpressingan Inhibitor of Viral Replication Protein

F. Akad,
�

�

�

� �

H. Czosnek
�

andG. Loebenstein
�

�

Dept.of Virology, ARO, TheVolcani Center, BetDagan50250[*e-mail: akad@agri.huji.ac.il];
and

�

Dept.of Field CropsandGenetics,TheHebrew Universityof Jerusalem,Facultyof
Agricultural, FoodandEnvironmentalQualitySciences,Rehovot76100,Israel

Tobaccoplants `Samsunnn' transformedwith the NC330 cDNA encodingan inhibitor of
virus replicationprotein showed variabledegreesof resistanceto Tobaccomosaicvirus (TMV),
Alternaria alternataandBotrytiscinerea. Germinationof transgenictobaccoseeds(S
 generation)
wasinhibitedin thedarkor athightemperature.Abscisicacid(ABA) concentrationof thetransgenic
seedsor seedlingswas2.3 to 4.4 timeshigherthanthatof susceptiblenon-transgenictobaccoseeds
or seedlings.In addition,signi�cantly longerrootswereobservedin thetransgenicgerminatingseeds
thanin thenon-transgeniccontrol seeds.The involvementof ABA in conferringresistanceto both
virusandfungi wasdiscussed.(L)

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

M. Mor,
�

� �

MeiraBar-Eyal,
�

Y. Gottlieb
�

andE. Harcavi
�

�

Dept.of Nematology, ARO, TheVolcani Center, BetDagan50250[*e-mail:
mormi@volcani.agri.gov.il]; and

�

ExtensionService, Ministry of Agriculture, BetDagan50250,
Israel

The root systemof grapeplantscould hosta wide rangeof plant-parasiticnematodes.Means
of reducingnematodepopulationsin existing vineyardsarelimited andgrapereplantson nematode-
infestedsoils often result in considerableeconomicdamagesto newly plantedvines. The present
work describesattemptsto selectgraperootstocksresistantor tolerantto two root-knotnematode
species,Meloidogyne javanica and M. incognita. `CabernetSauvignon' plants grafted on 13
rootstocks,viz.,Paulsen1103,Richter110,Ruggeri140,SaltCreek(Ramsey), Freedom,Harmony,
161-49c,VR 039-16,SO4,420 A, 216-3Castle,3309C and101-14Mgt, wereplacedin 5-liter
containersandinoculatedwith 30,000nematodeeggsperpottedplant. Samplingwasconductedat
one-monthintervals andnematodecolonizationon rootswasassayedafter bleachingandstaining.
Paulsen1103,SaltCreek(Ramsey), FreedomandHarmony rootstockswerefoundresistantto both
nematodespecies,whereasSO4and101-1Mgt wereresistantandVR 039-16partiallyresistantto M.
incognita. RootstocksSO4and101-1Mgt werealsopartially resistantto M. javanica. Experiments
areunderway to evaluate�eld resistanceof thesegrapevine rootstocksin nematode-infestedsoils.
(L)

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

EdnaSharon,
�

� �

I. Chet
�

andY. Spiegel
�

�

NematologyUnit, ARO, TheVolcaniCenter, BetDagan50250[*e-mail:
vpshedna@volcani.agri.gov.il]; and

�

Dept.of Biological Chemistry, WeizmannInstituteof Science,
Rehovot76100,Israel

ThefungusTrichodermaharzianumexhibits biocontrolactivity againsttheroot-knotnematode
Meloidogynejavanica. Direct fungal parasitismis oneof variouspossiblemechanismsby which
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the funguscan act against the nematodejuveniles(J2) andeggs. The fungal hyphaecoil around
the J2 and penetratethem as well as nematodeeggs. Microscopicobservationsshowed that the
fungal sporesusuallydo not attachto thenematodes,whereasthegerminatinghyphaeattachto and
penetratethenematodes.Antibodiesraisedagainstroot-knotnematodes,which bind to thesurface
of M. javanicaJ2andeggs,boundalsoto thefungal sporesandagglutinatedthem.Thepresenceof
theseantibodiesenabledtheattachmentof thesporesto thenematodes.This resultedin asigni�cant
enhancementof fungal parasitismon the nematodes.Moreover, the binding of antibodiesto the
sporesenhancedtheir germinationandthusimproved the fungal parasitismon the nematode.The
natureof the antibodybinding to both nematodesandsporesis currentlyunderinvestigation. Use
of antibodiesor similar attachmentmechanismsmay leadto improvedbiocontrolof plant-parasitic
nematodesby Trichoderma.(L)

SquashLeaf Curl Geminivirus– a NewIllegal Immigrant fr om the Western
Hemisphereand a Thr eat to Cucurbit Cropsin Israel

Y. Antignus,
�

� �

O. Lachman,
�

MaleniaPearlsman,
�

S.Omer,
�

H. Yunis,
�

Y. Messika,
�

OrnaUko
�

andA. Koren
�

�

Dept.of Virology, ARO, TheVolcani Center, BetDagan50250[*e-mail:
antignus@volcani.agri.gov.il];

�

Depts.of VegetableCropsandPlantProtection,ExtensionService,
Ministry of AgricultureandRural Development,BetDagan50250;and 
 Hishtil NurseriesLtd.,

Nehalim49950,Israel

A severeepidemicof leaf curling wasobserved during autumnof 2002in squashcropsin all
growing areasof Israel. Thevegetative growth of affectedplantswassigni�cantly retardedandthe
fruits in somevarietiesweredistortedandexhibited blistersandgreendepressions.In mostcases
theincidenceof affectedplantswascloseto 100%andthephenomenonwasalwaysassociatedwith
the presenceof large populationsof the white�y Bemisiatabaci. Transmissiontestsrevealedthat
the diseaseis transmittedby B. tabaci to a wide hostrangein the Cucurbitaceaeincluding squash
(Cucurbitapepo), pumpkin(Cucurbitamaxima), melon(Cucumismelo) andwatermelon(Citrullus
vulgaris). Thediseasecouldbetransmittedalsoto beans(Phaseolusvulgaris) andtobacco(Nicotiana
benthamiana). The causalagentwasdetectedin squirtingcucumber(Ecbaliumelaterium) and in
Malva nicaensis, which arecommonweedsin Israel.Theviral natureof thediseasewascon�rmed
by ELISA testsshowing a speci�c reactionwith antiserumagainstSquashleaf curl virus (SLCV),
a memberof the genusBegomovirus of the Geminiviridae. The coatproteingeneof the virus was
clonedandsequenced,showing 98% identity with the publishedsequenceof SLCV-E. This is the
�rst reportof anepidemiccausedby a `New World geminivirus' in theWesternhemisphere.(L)

C: ETIOLOGYANDEPIDEMIOLOGYOF DISEASES

InvitedLecture

pH StressEffect on the Regulationof Virulence of PostharvestPathogens

D. Prusky
Dept.of PostharvestScienceof FreshProduce, ARO, TheVolcaniCenter, BetDagan50250,Israel

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

Postharvestpathogensinfectfruits throughouttheperiodof fruit growth,but remainquiescentfor
weeksor monthswhile the fruit is immature.Uponharvestandfruit ripening,quiescentinfections
are activated,causingextensive damageto the fruit. Quiescentinfection appearsto be a fungal
responseto adversephysiologicalconditionsimposedtemporarilyby the host. The quiescenceof
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Colletotrichumgloeosporioidesin unripefruits andvegetableshasbeenattributedto thepresenceof
high concentrationsof preformedantifungal compoundsor inducibleantifungal compounds.It was
recentlyreported,however, thatpathogensmayactivateprocessesimproving their virulenceduring
fruit ripening.Thissuggeststheimportanceof thepathogenfor activationof thequiescentinfections.
Local pH modulationof the tissuewasreportedasa factorenhancingthe expressionof virulence
factors. This regulationdiffers betweenpathogensandaccordingto the virulencefactorsthat are
activatedto causesymptomsof decay. A generalunderstandingof thefungal mechanismmodulating
the expressionof virulencefactorsis of primary importancefor the manipulationof resistanceand
canleadto creatingthebasisfor novel cropprotectionstrategies.(L)

FactorsGoverning the Severity of Powdery Mildew in Vineyards in Israel

S.Ovadia,
�

�

�

� �

D. Shtienberg,
�

A. Sztejnberg
�

andA. Dinoor
�

�

Dept.of PlantPathology, ARO, TheVolcaniCenter, BetDagan50250[*e-mail:
shmova@zahav.net.il]; and

�

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

Powderymildew causedby Uncinulanecatoris themostimportantdiseasein vineyardsin Israel
and elsewhere. The severity of the diseaseand the resultantdamagevary from year to year and
from locationto locationandaregovernedby numerousfactors. The purposeof this work wasto
quantify the relative role of the factorsinvolved in the developmentof the diseasein Israel, and
the damageit causes.The �rst factor involved is 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 dormantpathogenhyphaein buds infectedduring
the previous season)or cleistothecia(which survive within the bark of the plant or in soil). It was
previously assumedthat �ag shootsaretheonly sourceof primary inoculumin Israel. However, in
researchconductedrecentlyit wasfoundthatessentialcleistotheciaareformedthroughouttheentire
vine-growing areasin Israel,andthat thesecleistotheciaarecapableof releasingascosporesin the
spring. Moreover, it wasfoundthatcleistotheciaplay a major role in determiningpowderymildew
severity on leavesonly whenspringrainfall coincideswith vine sprouting.Thedamageimposedby
thediseaseto thegrapebunchesrelatesto theseverity of thediseaseon theleaves,but it is affected
by theenvironmentalconditionsaswell. Thefungusmaydevelopoverawide rangeof temperatures
andrelative humidites,but it is restrictedunderhot anddry episodes(i.e., temperature� 32
 C and
relative humidity � 25%). Powdery mildew epidemicsin untreatedplots recordedduring the years
1996–2002wereusedto demonstratetherole of springrain in theinitial developmentof thedisease
on the leavesandthe in�uence of hot anddry episodeson thedamageoccurringon grapebunches.
This informationis beingusedto determinetheneedfor sprayingvineyardswith fungicides.(L)

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

J.Manisterski,*PninaBen-Yehuda,E. KosmanandY. Anikster
Inst. for CerealCropsImprovement,George S.WiseFacultyof Life Sciences,Tel-Aviv University,

Tel Aviv 69978,Israel [*e-mail: jacobm@post.tau.ac.il]

Wheatleafrustsampleswerecollectedandevaluatedfor 10years,1993–2002,andatotalof 534
isolateswerestudied.During thestudyperiodseveralpopulationshifts took place,aswasreported
last year. Populationshifts wereaccompaniedby changesin virulenceon varietiesin cultivation.
Due to virulence frequencieswe can point out shifts between1993 and 1994, 1994 and 1995,
stability from 1995 through1999, anothershift in 2000, and stability during 2000–2002. These
shifts werecon�rmed by variability within populations(Kosman's diversity index, KW), distances
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betweenpopulations(Kosman's distance,KB), andalsoin linkagedisequilibriumbetweengenesfor
virulence.(L)

Curr ent Statusof Corn Wilt Diseases

A. Sharon,
���

�

SmadarEzrati,
�

Liat Oren,
�

D. Cohen
�

andS.Graf
�

�

Dept.of PlantSciencesandInst. for Cereal CropsImprovement,Tel-Aviv University, Tel Aviv
69978[*e-mail: amirsh@tauex.tau.ac.il];

�

Migal R&D, Qiryat Shemona10200;and 
 Galil and
GolanExtensionService, Ministry of AgricultureandRural Development,Qiryat Shemona10200,

Israel

Cornwilting in thenorthernpartsof Israelandespeciallyin theHula Valley hasbeenobserved
during the last 15–20 years. The severity of the wilting problem has increasedduring recent
years.Theobjective of the currentstudywasto identify andcharacterizethe causesof thewilting
phenomenon.PreviousstudiessuggestedthatFusariumverticillioidesmightbetheprimarypathogen
causingcorn wilting. We producedGFP-transgenicF. verticillioides isolatesand usedthem to
characterizethe Fusarium– corn interaction. In addition, we carriedout 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 largenumberof plantsfrom diseasedplots. In additionto Fusariumwe consistently
recoveredanotherfungusfrom thediseasedplants.It wasidenti�ed asCephalosporiummaydis, the
causeof latewilt of corn. This pathogencausesseveredamagesin Egyptbut its presencein Israel
hasbeenunknown. The full symptomswerereproducedin arti�cial experiments.Thus,C. maydis
andnotF. verticillioidesis themaincauseof cornwilting in Israel.(L)

Transmissionof Phytophthorainfestansvia Seedsor Fruits of Tomato

EvgeniaRubinandY. Cohen*
Facultyof Life Sciences,Bar-Ilan University, RamatGan52900,Israel [*e-mail:

coheny@mail.biu.ac.il]

Tomatofruits at the greenmaturestagewere inoculatedwith mixed sporangialsuspensionof
variousA � (sensitiveto metalaxyl)andA � (resistantto metalaxyl)isolatesof Phytophthora infestans
andoosporesof thepathogenwereallowedto produceinsidethe fruits. Seedswereextractedfrom
theblightedfruits carryingoosporesandsown in soil or on agar media,aftersurfacedisinfection,to
verify the transmissionof late blight to the emerging seedlings.Only 23 (0.1%)of approximately
23,000seedlingsdevelopedthe blight. In contrast,up to 13% blightedseedlingsdevelopedwhen
wholeblightedtomatofruits carryingoosporeswerecut andplantedat 24 dayspost-inoculationin
pottedsoil. Theemergenceof diseasedplantsfrom cutwholeblightedtomatofruits declinedto 0.1%
and0% whenfruits wereplantedat 50and102dayspost-inoculation,respectively. Someisolatesof
P. infestansrecoveredfrom theemergingblightedseedlingswereprobablyof oosporicorigin,asthey
differedphenotypically(matingtype,virulence,sensitivity to metalaxyl)from theparentisolatesused
to inoculatethefruits. Thus,someisolateswereA � resistantto metalaxyl,somewereA � sensitive to
metalaxylandsomewereA � A � resistantto metalaxyl.Many isolatesshowedvirulenceracestructure
different from their parents. The resultssuggesta low probability of transmissionof P. infestans
via seedsbut a high probabilityof transmissionvia fruits. Transmissionwasoftenaccompaniedby
alteredphenotypeof thepathogen.Thedataalsosuggestthatthepathogenmaynotsurviveprolonged
desiccationin tomatofruits. (L)
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Diversity of Plant PathogenPopulations. How to Measure?

E. Kosman
Inst. for CerealCropsImprovement,George S.WiseFacultyfor Life Sciences,Tel-Aviv University,

Tel Aviv 69978,Israel [e-mail: kosman@post.tau.ac.il]

Most conclusionsfrom studiesof populationsof plantpathogensarebasedon comparisonsbe-
tweenpopulationsusingvariousindicesof diversityaswell asclusteringprocedures.Unfortunately,
many studiesdonot explainor justify why thespeci�c analysiswaschosenfor thatspeci�c dataset.
Themethodsareratherformally appliedwithoutconsiderationof theoptionsavailable.For example,
aninappropriatechoiceof measureof similarity betweenisolatescanleadto misleadingconclusions.
Clusteranalysesstartwith a matrix of calculateddissimilaritiesbetweenisolates. Threedifferent
similarity/dissimilarity measures(Jaccard,Dice, and simple mismatchcoef�cients) are generally
used.Thestructureof clustersbasedon thesedifferentmeasureswill notnecessarilybethesamefor
a givendataset. Therefore,thechoiceof which coef�cient to useshouldbe justi�ed by the typeof
dataobtained.Meanwhile,onecan�nd applicationsof all spectraof dissimilaritymeasuresfor data
of thesametype.Similarpotentialproblemsarisein comparisonbetweenpopulationsusingdifferent
measuresof distances(Nei, Rogers,andKosmanindices).Diversitywithin populationsmeasuredby
variousindices(Nei, Shannon,Simpson,andKosmandiversities)mayresultin qualitatively different
relationshipsbetweenthepopulations.Logical consistency in theapplicationof differentmeasures
andmethodsin populationstudiesis alsoof greatimportancefor thevalidity of conclusions.(L)

FactorsAffecting Germination of Sphaerothecamacularis, the CausalAgent of
Strawberry Powdery Mildew

Liat Amsalem,
�

�

�

S.Freeman,
�

Y. Elad
�

� �

andA. Sztejnberg
�

�

Dept.of PlantPathology, ARO, TheVolcaniCenter, BetDagan50250[*e-mail:
elady@volcani.agri.gov.il]; and

�

Dept.of PlantPathologyandMicrobiology, TheHebrew
Universityof Jerusalem,Facultyof Agricultural, FoodandEnvironmentalQualitySciences,

Rehovot76100,Israel

Powderymildew of strawberrycausedby theobligatepathogenicfungusSphaerothecamacularis
f.sp. fragariae, affectsleaves,�o wersandfruits of this crop worldwide. The long-termaim of the
researchis to study the biology of the pathogenanddevelop managementtools for the limitation
of chemicalsprays. Laboratoryexperimentswere conductedto examine the effect of different
environmentalfactorson germinationand averageconidial germ tube length of the pathogen. A
rangeof temperaturesbetween5 and35
 C wasexamined;optimalgerminationpercentageon leaves
occurredbetween15and25
 C.Relativehumidity(r.h.) rangingbetween5%and97%wasexamined.
Highestgerminationoccurredabove95%r.h. In adoublefactorialexperiment,whichcombinedboth
temperatureandr.h., thepreviousresultswerecon�rmed: optimalgerminationpercentageoccurred
at 20
 C and97%r.h. Diseaseseverity andmaximalconidiaproductionoccurredat 25
 C and85%
r.h. Germinationpercentageandaveragegermtubelengthdecreasedwith inoculumage(the larger
thelesion,theoldertheinoculum).Germinationratewashigheronmatureandyoungleavesthanon
medium-agedleaves. Thefollowing treatmentssigni�cantly reducedgerminationandelongationof
germtubesondetachedstrawberryleaves:Milsana(extractof GiantKnotweed)andNeemgard(neem
oil 97%); chemicalsprayswith Clipman(mancozeb62.5%+ famoxadon6.25%),Polar (polyoxin
AL 50%),Signum(pyraclostrobin6.7%+ nicobifen26.7%),Anvil 5 (hexaconazole50 g l �

�

); and
otherchemicalsprayscontainingsulfur: Gofrithar(sulfur 825g l �

�

), Heliosulfre(sulfur 700g l �

�

)
aloneandin combinations:DomarkcombiWP (tetraconazole100g l �

�

) + Gofrithar, Sequestrine+
Signum,Sequestrine+ Heliosulfre.(P)
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Detectionof Xanthomonascampestrispv. campestrisin Crucifer Seedsby a
PCR-basedMethod

FridaKleitman,
�

N. Ajtkhozhina,
�

A. Dzaimurzina,
�

RivkaHadas,
�

TanyaGefen,
�

I.
Barash

�

andShulamitManulis
�

� �

�

Dept.of PlantPathologyand
�

Of�cial SeedTestingLaboratory, ARO, TheVolcaniCenter, Bet
Dagan50250,Israel [*e-mail: shulam@volcani.agri.gov.il]; 
 Dept.of PlantSciences,Tel-Aviv
University, Tel Aviv 69978,Israel; � NationalAcademyof Sciences,Instituteof Microbiologyand

�

KazakhAgricultural Institute, Almaty, Kazakhstan

Black rot causedby Xanthomonascampestrispv. campestris(Xcc) is a seriousdiseaseof
crucifers which occursworldwide and causeseconomiclossesin Kazakhstanand Israel. The
bacteriumis seedborne,andseedsareconsideredthe most importantsourceof primary inoculum.
A joint projectbetweenIsraeliandKazakscientistswasaimedat developinga speci�c andsensitive
PCR-basedmethodfor detectionof Xcc in cabbageandothercrucifer seeds.A collectionof Xcc
strainsisolatedfrom infectedcruciferplantsor seedsfrom Israelanddifferentregionsof Kazakhstan
wasestablished.Isolationsweremadeon four semi-selective mediaandthe isolatesweresubjected
to biochemicalandpathogenicitytestson cabbageseedlings.Randomampli�ed polymorphicDNA
(RAPD) analysiswascarriedout with DNA isolatedfrom 106 strainsusing77 differentarbitrary
primers. Two primerswere found to reveal diagnosticpolymorphismsbetweenXcc andother X.
campestrisstrains.An ampli�ed fragmentof 0.46kb, obtainedwith oneof theprimers,wascloned,
sequencedand provided a sourcefor generationof two speci�c primers. PCR carriedout with
theseprimersampli�ed the samefragmentonly with DNA of Xcc and not with other strainsof
X. campestrisor with non-pathogenicstrains.No homologyto known genescouldbe found in the
GenBank.Recently, thewholegenomeof Xccwassequencedandtheclonedsequencewasfoundto
behomologousto a hypotheticalproteinfrom Xcc. Thesensitivity thresholdof thePCRprocedure,
determinedby addingdifferentconcentrationsof Xcc to an extract of cabbageseeds,wasbetween
2 and20 bacterialcells in the reactionmixture. The thresholdlevel of thedetectionprocedurewas
determinedwith arti�cially inoculatedcabbageseeds.Theminimumthresholdof infestedseedsthat
canbedetectedby Bio-PCRis 6–7cfu ml �

�

or 90–110cfu per1000seeds,andby directPCRit is
9–10cfu per1000seeds.(P)

SeedborneDiseasesin Imported and DomesticPotato SeedTubers (1999–2002)

LeahTsror(Lahkim)*, Orly Erlich, M. Aharon,MarinaHazanovsky andSara
Lebiush-Mordechai

Dept.of PlantPathology, ARO, Gilat ExperimentStation,M.P. Negev 85280,Israel [*e-mail:
tsror@volcani.agri.gov.il]

Monitoringof seedbornediseasesin potatoseedtuberscontinuedduring1999–2002.Brown rot
causedby Ralstoniasolanacearumwasnot observedin any of theimportedlots. Commonscabwas
detectedin mostof the importedlots; 63%of theimportedlots werecontaminatedat moderateand
high levels, whereasonly 5% of the domesticseedlots werecontaminatedat theselevels. Black
scurf was detectedin most of the importedlots; on average,44%, 38% and 1% of the lots were
contaminatedat low, moderateandhigh levels,respectively, and18%weredisease-free.In contrast,
mostof thedomesticlotswereeitherdisease-free(69%)or hada low diseaseincidence(13%).Only
16% and 1% of the lots were moderatelyor highly contaminated,respectively. Silver scurf was
observedin mostof theimportedlots duringall yearsof thesurvey, with no differencebetweenthe
producingcountries.Onaverage,10%,48%and35%of thelotswerecontaminatedat low, moderate
andhighlevels,respectively. Half of thedomesticlotsweredisease-free,andanaverageof 11%,36%
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and4% of thelots werecontaminatedat low, moderateandhigh levels,respectively. Black dot was
observedin a considerableportionof theshipmentsfrom Hollandduringall yearsof thesurvey, and
anaverageof 55%of the lots wereinfected. Shipmentsfrom France,Germany andScotlandwere
infectedat levels of 28%, 19% and6%, respectively. In the domesticlots, black dot wasdetected
only in 2000,andat a low incidence(5%). Latentinfectionswith C. coccodesweredetectedin 70%
of theexaminedimportedlots, andin only 3% of thedomesticlots. Powderyscabwasdetectedat
high levels only in shipmentsfrom Scotland(72%),whereasonly 6% and3% of lots from France
andHolland,respectively, wereinfected.Theincidenceof V. dahliae-freedomesticseedtuberslots
was56–62%. In 22–35%of the lots the level of infection was � 5%, andin 8–17%of the lots the
level was � 5%. Wechecked84 lotsof importedseedtubersandV. dahliaewasdetectedin only 10%
of thelots,andat low levels.Thesurvey �ndings demonstratetransmissionof seedbornepathogens,
mostof whichcanbecomeestablishedin thesoil andeventuallycausesevereoutbreaksof diseasein
potatoesgrown in Israel.(P)

Mycelial Interaction amongBotrytiscinereaStrains Testedby Heterokaryon
Formation or Barrage Phenomenon

NadiaKorolev, Y. EladandTalmaKatan*
Dept.of PlantPathology, ARO, TheVolcani Center, BetDagan50250,Israel [*e-mail:

vpptlg@volcani.agri.gov.il]

A total of 21 B. cinerea strainsoriginatingfrom � ve hostplantsat ten sitesthroughoutIsrael,
weretestedfor mycelial interaction.Complementationbetweenauxotrophicselenate-resistant(sul)
mutants,and antagonism(barrage)betweenwild-type strainsserved as criteria for compatibility:
Complementationindicatesthat the parentstrainsare compatible,whereasbarrageindicatesthat
the strainsare incompatible. sul mutantsresistantor sensitive to chromatewere paired on the
BotrytisMinimal Medium.Wild-typegrowth of complementaryheterokaryonswasalwaysobserved
betweendifferentmutantphenotypesderived from the sameparent,aswell asin someinter-strain
pairings. Most isolateswereplacedinto the samegroupbasedeitheron positive complementation
reactionbetweentheirmutantsor, moreoften,onpositivereactionwith 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 along the line of confrontation,wasobserved in 	 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
compatibilityby sulmutants.sulmutantswerepathogenicto beanandstrawberryandcouldbeused
asmarkedstrainsin epidemiologicalstudies.(P)

Disseminationof Pathogensin RecycledWater in Strawberry in SoillessMedium
and Its Prevention

M. Dudai,
�

�

�

� �

G. Kritzman
�

andJ.Katan
�

�

Dept.of PlantPathology, ARO, TheVolcaniCenter, BetDagan50250[*e-mail:
dudai@sdeyoav.org.il]; and

�

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

Israel

A studywasconductedof disseminationof pathogensandmicroorganismsin a recycledwater
systemand ways of its prevention. Fungi and bacteriawere found in the recycled water, but no
ErwiniaorPythium.Phytophthora in recycledwaterwasexaminedusingthreemethods:fruit baiting,
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isolationfrom plant crowns,and�ltering throughmembranes.It wasfound thatPhytophthora can
be spreadvia water. Watersalinity (E.C.) hadthe greatesteffect on numberof zoosporesreleased
and on their mobility. As E.C. risesabove 0.6 dS m �

�

, zoosporeviability is adverselyaffected.
The chemicalcompositionof the solutionhad a greatin�uence on viability of zoospores.In the
experimentalsystemtested,thedisseminationof pathogensin waterdid not causeapparentdisease
symptomsin plantsin thesameseasonanddid notaffectyield. Thelackof diseasesymptomswill be
studiedfurther. Waterdisinfectionusingslow �ltration througha columncontainingtuff wasfound
to beeffective in thepreventionof pathogendissemination.It appearsthat therearepotentialways
to minimizetherisk of disseminationof pathogensvia recycledwater. (P)

D: BIOLOGICALANDCHEMICALCONTROL

Impr oved Application and ReducedPesticideResiduesin Herb Crops

A. Gamliel,* Miriam Austerweil,YehudithRiven,B. SteinerandV. Zilberg
Laboratory for PestManagementResearch, Inst. of Agricultural Engineering, ARO, TheVolcani

Center, BetDagan50250,Israel [*e-mail: agamliel@agri.huji.ac.il]

A signi�cant increasein herb crop productionfor export, in both �eld and greenhouse,has
occurredin Israel.It hasbeenaccompaniedby anincreasein theoccurrenceof known soilborneand
foliar pathogensaswell aswith somenew diseasesandnew formsof existing diseases.In orderto
maintaina continuousandquality supplyof freshherbs,productionhasbeenexpandedto new areas
whereclimatic conditionsarebettersuitedfor year-roundproduction. Chemicalpestmanagement
in herbcropsis problematic,becauseherbscontaina signi�cant fraction of essentialoils in plant
tissuesandspecialglandsandthusretainpesticideresiduesfor anextendedperiodof time. Avoiding
or minimizing theuseof pesticidesis especiallyimportantwith thesecropsdueto therestrictionon
pesticideresidueson themarketableproduce.Ef�cient pesticideapplicationtechnologieswhichwill
enablemarketingof apesticide-freeproduct,areessential.Previouslyweshowedtheeffectivenessof
aerosolgeneratorsfor pesticideapplicationin herbcrops,theadvantagesbeingeffectivepestcontrol
andthe potentialto reducepesticidedosage.Cold foggersenabledrapid dissipationof pesticides
from planttissues;reducingpesticideconcentrationfurtherenhancedpesticidedissipationfrom plant
tissue. In the presentstudy we developeda new backpacksprayerwhich producesfogging size
dropletsin a low-volumespray, with the assistanceof fastair-jets. The new sprayerconsistsof a
twin �uid nozzle(similar to thatof cold foggers)andair blower, with specialadjustmentsto modify
air velocity anddropletsizeasneeded.With this sprayerwe achievedhigh coverageof bothupper
andundersidesof leaves,andspraypenetrationto hiddenpartsof the plants. Droplet densityon
thetargetsurfacewasvery high (over 3000cm�

�

of tissuesurface).Pestcontrolexperimentswere
establishedin greenhousesandnet-houses.Pesticideapplicationwith the new sprayerresultedin
effective controlof white�y , powderymildew, anddowny mildew in variousherbcrops,while using
20% of the sprayvolumeandpesticidedosage.Suchlow dosageenabledalso fastdissipationof
pesticideresiduesfrom theherbtissues.Theresearchis focusednow on improving theperformance
of the sprayer. The applicationapproachdevelopedin this studywill enableeffective pestcontrol
with low pesticidedosage,rapidpesticidedissipation,andpesticide-freeherbson themarket. (L)

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

M. Lazar,
�

A. Bercovitz,
�

Alisa Husid,
�

KatyaFeldman,
�

P. di Primo,
�

M. KerenZur
�

andSamirDroby
�

�

MinravAgroGreenBiological Division,Minrav, Ashdod77101;and
�

Dept.of PostharvestScience,
ARO, TheVolcani Center, BetDagan50250,Israel [*e-mail: samird@volcani.agri.gov.il]
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The fungal pathogensBotrytis cinerea and Rhizopusstolonifer causesigni�cant lossesof
marketablefruit and shortenshelf life of strawberries. Several chemicalpesticidesare currently
usedfor Botrytiscontrol,but noneis botheffectiveandregisteredfor Rhizopuscontrol.A biological
product(`Shemer')basedon theyeastMetschnikowia fructicola wasfoundeffective for thecontrol
of differentfungal rots in a variety of fruits. The ef�cacy of the productin controlling fruit rot in
strawberrieswas demonstratedover a period of several years,in the �eld and during postharvest
storage.Weeklyapplicationsof Shemerdecreasedfruit rot in the �eld by 40–60%for Botrytisand
by 30–60%for Rhizopus. Rot reductionwas observed in fruit from the treatedplots also during
postharveststorage:20–70%reductionin Botrytisand40–70%reductionin Rhizopus.Theef�cacy
of Shemerin thecontrolof fruit rot wascomparableto thatof standardchemicals(Fenhexamideand
cyprodinil/�udioxonil). Thus,theuseof Shemeroffersa biologicalalternative which increasesthe
yield of marketablefruit, while reducingtheinputof toxic chemicals.(L)

The Useof Several PhytopathogenicFungi to Control Broomrape

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

josephhe@volcani.agri.gov.il]

Broomrapes(Orobanchespp.) areobligate,chlorophyll-lacking root parasites,which parasitize
many dicotyledonousspeciesandcauseseveredamageto vegetablesand�eld cropsworldwide. In
Israelsun�ower broomrape(Orobanche cumanaWallr.) parasitizessun�ower (Helianthusannuus
L.), causingseveredamageto thecrop;andEgyptianbroomrape(O.agyptiaca) is themainconstraint
in growing processingtomatoesin northernIsrael. In recentyearswe establisheda collectionof
fungi andbacteriaisolatedfrom diseasedEgyptianbroomrapein�orescences.Fusariumsolani,one
of the fungi in the collection,demonstratedhigh potentialto control Egyptianbroomrapewithout
causingany diseasesymptomsto the corpsthat were tested. In order to enhancethe ef�cacy of
thefungus,a combinationof F. solani togetherwith Fusariumoxysporumf.sp. orthoceras,speci�c
pathogenof O. cumana, wastested.Theresultsof theexperimentconductedin thesummerindicated
that soil inoculationwith both fungi causedseverediseasesymptomsto sun�ower broomrapeand
preventedcompletelytheappearanceof broomrapein�orescencesabove soil level. Whenthesame
experimentwasconductedin thewinter, F. solaniandF.o. f.sp. orthocerascaused60%and83%of
sun�owerbroomrapemortality, respectively. Inoculationwith thetwo fungi togetherresultedin 90%
mortality. F. solanidemonstrateda high level of controlof Egyptianbroomrapein thesummerand
only moderateactivity in the winter. Addition of F.o. f.sp. orthoceras to the formulationreduced
the control ef�cacy of F. solani, both in the winter andin the summer. Inoculationwith F.o. f.sp.
orthocerasdid notcauseany damageto Egyptianbroomrape.(L)

Clipman – A BroadSpectrumNovel Fungicide

N. Mogilner
AgrochemicalsDepartment,MilchanBros.Ltd., RamatGan52117,Israel [e-mail:

milchan3@bezeqint.net]

Famoxadone(producedby duPontdeNemours)is anovel fungicideof thenovel chemicalclass
Oxazolidinedione,whoseprincipalmodeof actionis theinhibition of mitochondrialelectrontransfer
at complex III. Famoxadoneactsmainly asa protectantfungicide,beingactive mainly on theinitial
phaseof the fungus's life cycle. It remainsmostly on the surfaceof treatedplants. Most of the
depositsarestronglyassociatedto the epicuticularwaxesandareprotectedfrom wash-off by rain
or sprinkle irrigation. Famoxadonecontrolsa broadspectrumof fungal diseasesbelongingto the
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Oomycetes,AscomycetesandBasidiomycetes.With a view to minimizing therisk of resistanceand
in orderto enhanceits activity, Famoxadoneis commercializedonly in mixturewith otherappropriate
companionfungicides,having a differentmodeof action. Suchreadymixtureshave recentlybeen
approved in France,Switzerlandand Italy for fungi control in tomatoes,potatoes,cucurbitsand
grapes.Clipmanis a ready-mixtureof du PontdeNemourswhich contains6.25%Famoxadoneand
62.5%mancozebin dispersiblegranulesformulation.In �eld trialscarriedout in Israelovertheyears
1998–2002onvariouscrops,it wasfoundto beparticularlyeffectiveagainstthefollowing diseases:

Didymella rabiei in chickpeas: Clipmanat 1.0–1.5kg ha�

�

exhibits goodpreventive ef�cacy
with persistenceof 	 17 days. Its curative effect is rather poor, and therefore Clipman is
recommendedonly for preventive treatments,when rainfall is expected. Alternaria macrospora
in cotton: Clipman was testedon the susceptiblevar. Pima andeffectively preventedAlternaria
damage.Preventivetreatmentswith 1.0–1.5kg ha�

�

at intervalsof 10-14days,controlledAlternaria
effectively, andmaintaineda low infestationrateup to harvest. Treatmentswereappliedby sleeve
boomtractorblowersprayer, atasprayvolumeof 200l ha�

�

. Foliagediseasesin tomato: Preventive
treatmentsof Clipmanat 1.0–1.5kg ha�

�

protectedfoliageeffectively from Phytophtora infestans,
Erysiphespp.andLeveillula taurica. In trialson trellising tomatoesin coveredhouses,Clipmanwas
appliedby blowerknapsacksprayerata sprayvolumeof 500–1000l ha�

�

. Alternaria citri : In �eld
trials carriedout in theSharonandHevel Ma'on regions,Clipmanwaseffective againstthedisease
on Mineola foliageandfruits. It wasappliedat 0.15%concentrationat 14-dayintervals, from fruit
settinguntil theendof July (4 or 5 treatments).Similar resultswereobtainedin autumnapplications
(two treatments)for preventinglateseasoninoculation.Clipmanexhibitshighselectivity to theeasy
peelersMineola, Nova, Murcott andMichal varieties. Applied by tractorblower mist sprayerat a
sprayvolumeof 1500–3000l ha�

�

, Clipmanwastestedandsuccessfulin the recommendedanti-
resistanceregimetreatmentsfor Alternariacontolin citrusgroves.(L)

BioSafefor the Control of Root-Knot Nematodesin Organically Grown Basil

M. Lazar, JanaAntonov, A. Bercovitz, KatyaFeldman,NathalieMarkov
andM. KerenZur*

Minrav AgrogreenBiological Division,Minrav, Ashdod77101,Israel [*e-mail:
motik@agrogreen.co.il]

Thebasilcropis extremelysensitive to root-knotnematodes,which maycausesigni�cant yield
loss. Basil varietiesresistantto nematodesarenot yet available,andthermaldisinfestation(mainly
soil solarization)is currentlytheonly treatmentusedin organicfarmingfor thecontrolof nematodes.
BioSafeis a bionematicide,basedon thebacteriumBacillus�rmus, which is registeredin Israelfor
the control of root-knotnematodein organically grown vegetables.Field trials conductedthrough
1998–2000demonstratedtheef�cacy of stand-aloneBioSafeapplicationsin achieving a signi�cant
reductionin thenematodepopulationanddamagein basil. To studytheincorporationof BioSafein
IPM programs,andtheeffect of repeatedtreatmentson nematodes,a seriesof trials wasconducted
in a greenhousethat was treatedwith BioSafefollowing soil solarization. In the �rst crop cycle,
BioSafewasappliedimmediatelyfollowing solarization. Nematodecontrol by solarizationalone
wasinsuf�cient. BioSafereducedthenematodepopulationsigni�cantly andincreasedtheyield by
83%,whencomparedwith solarizationalone.In a lessinfestedarea,BioSafeincreasedtheyield by
6%. Beforethesecondcropcycle (thefollowing spring),BioSafewasappliedto previously treated
plotsandto nontreatedplotsandcomparedwith soil solarization(beforethe�rst crop),whichserved
asa control. During thesecondcropcycle thenematodepopulationincreased,leadingto signi�cant
root infestationalready4 weeksfollowing planting. The yield of plots which received a single
BioSafeapplication(beforethe secondcycle only) increasedby 30% comparedwith solarization.
Two consecutive BioSafetreatmentsincreasedtheyield by 73%. Theseresultsdemonstrateclearly
the ef�cacy of BioSafefor nematodecontrol andfor damagereductionto organically grown basil.
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They also point up the advantageof preventive BioSafe treatmentin eachcrop cycle, including
immediatelyaftersoil solarization.(P)

Synergistic Interaction betweenBABA and Mancozebin Controlling Phytophthora
infestansin Potato and Tomatoand Pseudoperonosporacubensisin Cucumber

A. BaiderandY. Cohen
Facultyof Life Sciences,Bar-Ilan University, RamatGan52900,Israel [*e-mail:

coheny@mail.biu.ac.il]

Spray mixtures consistingof the plant activator BABA (DL- � -aminobutyric acid) and the
protectantfungicide mancozebwere signi�cantly more effective than BABA or mancozebalone
in controlling late blight (Phytophthora infestans) in potatoandtomatoanddowny mildew (Pseu-
doperonospora cubensis) in cucumber. A mixturecomposedof 5 partsBABA and1 partmancozeb
(w/w, a.i.) exhibited a highersynergy factorthanthe 1:1 or the 1:5 (BABA : mancozeb)mixtures.
No synergistic interactionwasmeasuredbetweenBABA plusmancozebin controllingsporangialor
cystosporegermination,nor mycelial growth of P. infestansin vitro. The resultsshowed enhanced
effect of mancozebin BABA-induced plants, suggesting,therefore,that lower dosagesof this
fungicidemayberequiredto controllateblight or downy mildew under�eld conditions.(P)

Ef�cacy of Dry Mycelium of Penicillium chrysogenumin Controlling Wilt Diseasesof
Cotton in Field Miniplots

AvicennaSaidkarimov
�

�

�

andY. Cohen
�

�

Facultyof Life Sciences,Bar-Ilan University, RamatGan52900,Israel [*e-mail:
coheny@mail.biu.ac.il];and

�

Instituteof CottonResearch, Tashkent,Uzbekistan

Dry mycelium (DM) of Penicillium chrysogenumis a wasteproduct of the pharmaceutical
industry. Earlier studiesshowed that whenDM or its waterextract (DME) weresupplementedto
cottonseedlingsin thegreenhouse,plantsbecamepartiallyresistantto challengeinoculationby either
Fusariumoxysporumf.sp. vasinfectum(Fov) or Verticillium dahliae(Vd). In thepresentstudy, DM
wasappliedto miniplots in 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, respectively, and plant growth and wilt development
weremonitoredfor 100days. ResultsshowedthatbothDM andDME signi�cantly increased,in a
dose-dependentmanner, plantgrowthandraw-cottonyield; andthatDM signi�cantly suppressedwilt
developmentin bothuninoculatedandinoculatedminiplots. Yield incrementsin DM-treatedAcala
reached127%or 88%,in miniplotsinoculatedwith amild strainor aseverestrainof Vd, respectively.
Theseincrementswereaccompaniedby 66%and47%protectionagainstthemild andseverestrains
of Vd, respectively. Applicationof DME to Acalaplantsenhancedproductionof raw cottonby 55%
andprovided 67% protectionagainst Vd. Similarly, DME appliedto Pima plantsincreasedyield
by 116%while providing 64%protectionagainstFov. ThedatasuggestthatDM (powderor water
extract) incorporatedinto Vd-infestedor Fov-infestedsoils may protectcottonplantsagainst their
respectivewilts andfacilitatecottonproduction.Theimplicationsof these�ndings maybeof special
signi�cancein organicfarming,whereusageof pesticidesor mineralfertilizersis unacceptable.(P)

424 Phytopathology



BABA InducesResistancein Sun�ower Against Pucciniahelianthi
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BABA (DL- � -aminobutyric acid) inducesresistancein sun�ower plantsagainsttherustdisease
causedby the fungusPuccinia helianthi. BABA was effective when appliedas a soil drenchor
foliar spray. Soil drenchat the rateof 25 mg BABA kg �

�

soil, applied3 daysbeforeinoculation,
provided90%protectionagainstthedisease.Foliar sprayata doseof 2000 � g ml �

�

, applied2 days
beforeinoculation,controlledthediseasecompletely. BABA waseffective alsowhenappliedpost-
infection.Plantstreatedwith BABA asa foliar sprayof 2000 � g ml �

�

, 1 or 2 daysafterinoculation,
showed 80% and 70% protection,respectively. BABA was effective against the rust also under
�eld conditions. Thus,plantsinoculatedoneweek after sprayingwith 2000 � g ml �

�

of BABA,
showed60%protection(evaluated21daysafterinoculation).LeafdiscbioassaysshowedthatBABA
and its enantiomerswere effective in controlling the disease,whereasthe isomerAABA (DL- � -
aminobutyric acid) hadmuchlower activity, andthe isomerGABA (DL- � -aminobutyric acid) was
ineffective. Of the two (R andS) enantiomersof BABA, the R form wasmoreactive in inducing
resistance.Thus,100%protectionwasachievedwith 25, 12.5and50 � g ml �

�

of BABA, R-BABA
andS-BABA, respectively. BABA hadno direct effect on uredosporegerminationof P. helianthi
in vivo or in vitro. Microscopicexaminationsof sun�ower leaf tissuerevealedno accumulationof
calloseor lignin asa resultof treatmentwith BABA andinoculation.(P)
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