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Introductian

Japarspecializesn rainfall agriculture while Israelexcelsin arid andsemiaridagriculture.Thus
thesetwo countrieshave the potentialto complementachotherin solving agriculturalproblemsin
a diversity of climatesandin developing courtries. Glass-and plastic-houseculturesadoptedby
Israel originatedin Japan ThesegreenlbusesenableEuropeand other courtries to grow fruits,
vegetablesandflowersall yearround. Israelhasbecomea promisingmarket for Japanesehemical
pesticides,and the experien& obtainedfrom Israel can be appliedto all the Middle-Eastregion.
On the other hand, Israel hasa prominer genericpesticideprodicer. Israel developedthe drip
irrigation systemandthereare mary otheraspectsn Israelitechnolay, e.g. in biological control,
biopesticidesintegratedpestmanagemat, and biotechnolgy, which shouldbe importantsubjects
for fruitful coopeationamongJapanesandlsraeliscientists.

The agricultural techndogies of Japanand Israel are highly developed. Extensve use of
pesticidesand chemicalfertilizers leadsto severe ecologicalhazardswhich could be obviated by
mutual cooperation. Specialemphasisshould be placedon developing novel pesticidescausing
minimumharmto manandthe ervironment,alongwith the searctfor new approaclkesin controlling
pestinsectsdiseaseandweeds.

Therehasbeena closerelationshipamongJapan Europe the U.S.A. anddevelopingcourtries,
andsimilarly amonglsrael,Europe,the U.S.A. and developing courtries. Dueto the Arab boycott
in the past,Japanand Israelwere not so closeasthey shouldhave been. However, sincethe visit
of former PrimeMinister Murayamato Israelasa resultof the peaceatmospherén theregion, and
the signing of the Japar-IsraelScienceand TechnologyCooperationAgreementthe door between
the two countrieswasopened For example,a researctcooperatiomagreementvassignedin 1996
betweernthe Institute of Physicaland ChemicalResearcHin Japan)andthe Weizmanninstitute of
Science(in Israel). Thusthe time becameripe for developing mutual cooperationin the field of
agricultureand crop protection,the first Workshopon Plant Protectionwas held in Israelin 1997,
andabilateralrelationshipvasestablishedetweenTokyo Universityof AgricultureandTheHebrev
University of Jerusalenin 1998

Israelis strongin researchand development, especiallyin high-techand agriculture,subjects
which arehighly valuedby mary institutionsin the U.S.A.andEurope.In somesensdsraelis most
significantfor Japarasa ‘feeler country’ for the mostrecentscienceandtechnology in theworld.

Oneof the waysin which Japancancontrikute to the Middle Eastpeaceis throughagricultural
cooperatioramongthe neighloring courtries. Cooperatie relationshipsamongEgypt, Jordan the
PalestinianAuthority andIsraelhave alreadybeeninitiated. In this, Israelis taking the leadingrole
andmaysene asa catalystfor cooperatiorbetweenJaparandMiddle Easterrcourtries.

For Abstrads of the First Workshop seePhytopaasitica 25(4):345366(1997).
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To promote Japanisrael scientific and technologcal cooperation, it is of utmostimportance
that the partiesinvolved invest considerale effort in researchand development. Israeli scientists
are enthusiasti@and eagerfor suchcooperation,whereasot mary Japanes scientistsarefamiliar
with Israel. The presentsecondlsrael-JaparwWorkshopon Plant Protectionwill surely enharce
cooperatiorbetweerthetwo countries.

Prof. Emerituslzuru Yamamoto
ChairmanJapan—Israel
BinationalCommitteefor PlantProtection

PLENARY SESSION

IPM in Japan

NoboruSaito
Plant ProtectionDivision, Agricultural ProductionBureau,Ministry of Agriculture, Forestryand
Fisheries,Tokyo 100-8%0, Japan

The Japaneearchipelag belorgsto the temperatenonsom zonein EastAsia, which involves
a high pestrisk to crop production Pestcontrol hasbeenandwill be a critical issuefor stable
production On the other hand, the recenttrend of advancing sustainableagriculturerequiresus
to modify pestcontrol practicesn orderto avoid adwerseeffectsto the environment. Integratedpest
managerant(IPM) is thusincorporatednto pestcontrolprograns of nationalandlocal governments.
First,introductionof econonic injury level is encourgedfor thebasisof pestcontrol, ratherthanfor
seekingcompletefreedomfrom pests. Furthermorejntroductionof variouspestcontrol measures
otherthan pesticidess recommendd, togetherwith the wise useof pesticidesaccordng to a pest
forecasprogramoperatedy bothnationalandlocalgovernments. Onthefield level, ademorstration
programis carriedout, to raisethe farmers’understandig of IPM. Furtherefforts in enhaning the
IPM programarerequiredfor effective executionof IPM in Japan.

Agricultural ScienceCooperation with SoutheastAsia

Izuru Yamanoto
Tokyo University of Agriculture, Tokyo 156-832, Japan [Fax: +81-3-3425-720; e-mail:
yam-izur@mad.justnet.np]

In 1978 Tokyo University of Agriculture (TUA) was designatedas the core university in the
field of agriculturalscienceby the JapanSocietyfor the Promotionof Science(JSP$, a quasi-
governmantal organizationunderthe auspicesof the Ministry of Education,Science,Sportsand
Culture, which intendedto promade academicexcharge with developing countries. TUA, with
the cooperationof the courterpartcore universitiesin Indonesia(Bogor Agricultural University),
Thailand(Khon KaenUniversity) andthe Philippines(the University of the Philippines,Los Bafios),
is responsiblefor condicting programsof cooperatre research scientistexchange, and annual
internationalseminars Eachcoreuniversity alsocooperatesvith mary universitiesin eachcountry
NODAI Researclinstituteof TUA andlaterNODAI Centerfor InternationalProgramsarein chage
of the above programs. The above core university programshave beenactive for 20 years,with
cooperatie researchopics numbering55. A total of 1,192 scientistshave beeninvited to Japan,
and 1,396 were sentfrom Japan. Internationalseminars- 23 all told — are held every year The
programalsorelatedto the dissertatiorPh.D.programunde the auspicef the JISP$Sandasmary
asl06scientistdrom threecounter@rtcountriesveregranteda Ph.D.degreein agriculturalsciences.
Numerousdnstitutionalandindividual networks weredevelopedduringthe above programs.This led
to theestablishmenof the InternationalSocietyfor SoutheasfsianAgricultural SciencegISSAAS
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in 1994 and the sisterrelationshipwith someof the core universities. The activities of ISSAAS
includepublication of a journalandnewsletters,andinternationalseminars All the above actiities
include plant protectiontopics. Grawing interestin, and the needfor plant protectionled to the
establishmenof the InternationalAssociationfor the PlantProtectionSciencesn 1999 Its regional
centerswill sene the eightgeograical regions,amongwhich centerscovering Eastand Southeast
Asian countriesare being setup in Japan,making use of the network of the core universitiesand
ISSAAS

BIORATIONAL PESTICIDES

Biorational Insecticides— Mechanismsand Applications

I. Ishaayd andA.R. Horowitz
Dept. of Entomolay, ARO, The\oblcani Centey BetDagan5029), Israel
[*e-mail: vpisha@névision.net.il]

In recentyearsjnsectcontrolby broad-sgctruminsecticidesiascomeunderassaulandscrutiry
becausef their undesirate effectson humanhealthandthe ervironment. Furthermorethe rapidly
developing resistancéo corventioral insecticidegprovides theimpetusto studynew alternatvesand
more ecologicallyacceptablemethodsas part of insecticideresistancenanagmentandintegrated
pestmanagenent programs. One of theseapproachs is the development of novel compaunds
affecting developmantal processedn insects,suchaschitin synthesisnhibitors, juvenile hormore
mimics,andecdy®neagornists. In addition,extensve efforts have beenmadeto developcompaunds
acting selectvely on somegroupsof insectsby inhibiting or enhancingbiochemicalsitessuchas
respiration(diafenthiuron)thenicotinyl acetylcholinereceptorgimidaclopridandacetamiprid)and
salivary glandsof sucking pests(pymetrozing. Among the most recentnovel insecticideswith
selectve propeties are novaluron thiamethoxan and spinosad. Novaluron is a benzglpheryl
ureathat actsby both ingestionand contact. As suchit is a powerful suppressoof Lepidoptera
(by ingestion)and of whiteflies (by contact). Thiamethoxam is a novel neoricotinoid, which acts
specificallyon aphids andwhiteflies. Emamectinanavermectinderivative, actson GABA receptors
and affectsa wide rangeof insectpestssuchas mites, lepidopteransand thrips. Spinosadactson
thrips andon mary otherinsectspecies.The abore compaindswere discussedn relationto their
modesof action,selectvity andimportancen IPM prograns.

GABA Antagonist Binding Site: A Promising Targetfor Selective Insecticidal Action

YoshihisaOzoé * andMiki Akamatsd
! Faculty of Life and ErvironmentalScienceShimaneUniversity, Matsue690-8504 [*e-mail:
ozoe-y@kunibiki.lifshimane-u.ac.jp]and2GraduateScod of Agriculture, Kyoto University,
Kyoto606-8602,Japan

é-Aminobutyric acid (GABA) plays an importantrole as a major inhibitory neurotransritter
in the nenous systemof animals. The rapid responseof postsynatic neuronsto GABA is
achiezed mainly by ionotropic GABA receptorswhich function astransmembra@ Cl~ channels.
Antagonistsinhibit the action of GABA at the receptors,thereby causingtoxicity to animals.
Noncompetitive antagoiists (NCAS), including diverseclasse®f compounis (e.g. picrotoxininand
relatedterpenoidscyclodiere insecticidespicyclophosphatesandrelatedconvulsarts, fipronil and
relatedpherylheterogcles, and so on), are though to allostericallyblock the channelby binding
to a site (or sites)distantfrom the GABA binding site. Most studiesusingsite-directednutagenesis
suggesthatthebindingsitefor NCAsis locatedwithin thechanrel, althoughsomeotherstudyresults
areindicative of the presenceof a secondbinding site. Even with the knowledge from molecular
biology studies the three-dimensioriastructureof the binding site(s)is still unknavn. Undersuch
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circumstancesgpproacksusingtheNCAs asprobesmightbehelpful for understading thestructure
of thesite(s)in threedimensiors. We presentedesultsfrom three-dimesionalquantitatve structure-
actiity relationship(3D QSAR) studiesof NCAs, demonstratinghe possibility that structurally
diverseNCAs bind to an identical site in different orientations. Furthermore the applicationof
the 3D QSAR approab to houseflyand rat GABA receptorsreveals possibledifferencesin the
pharmacgphoreof the NCA binding site betweeranimalspecieswhich might provide opportunities
for thedesignof saferinsecticides.

Structur e-Activity Studiesof Neonicotinoid Insecticideson the Basisof Molecular
Similarities
Akira Nakayama*andMasayki Sukekava

Odawar Reseath Center NipponSodaCo.,Ltd., Odawar 250-02®, Japan
[*e-mail: a.nakayama@nipporsoda.co.jp]

Neonicotinoidsrepresenta classof novel and attractive insecticideswhich act as agonists
of nicoatinic acetylcholinereceptors(nAChR). Recentefforts to discoser novel insecticidesbhy
agrochental industrieshave succeededn developinga numberof neonicdinoids having various
chemicalstructuressuchasimidacloprid,acetamipridnitenp/ram, etc. During andafterthe process
to develop acetamipridat Nippon Soda,we wereinterestedn the molecularsimilarity analysisthat
wassuccessfullyappliedin understandingioisosterisnof drugssuchashistamineH;-antagotists.
In orderto rationalizethestructure-actiity profilesof neoncotinoids,themethodof similarityindices
introducedby Richardset al. wasemplo/ed. The stereochmical aspectof acetamipridoy NMR
(nuclearmagneticresonace) spectraand conformatioral analysissuggesed that one of the stable
conformatiors of acetamipridresembledthe structureof imidacloprid with respectto steric and
electrostatigroperties.The similarity of eachmoleculeto the mostactive compound in a seriesof
neonicdinoids wasalsosignificantly correlatedwith the binding activity to nAChR. This indicated
that steric and electrostaticsimilarities of moleculeswere critically importantfor the actiity of
neonicdinoids. Basedon suchresults,we extendedthe molecularsimilarity analysisto the three-
dimension& quantitatve structure-actiity relationship(3D-QSAR). Two novel similarity indices
representingtericandelectrostatipropertiesof moleculesn three-dimensinal spaceveredefined,
respectiely, andthe partial leastsquaresnethodwasemplg/ed to analyzethe correlationbetween
thereceptotbinding actiity andthe similarity indicesof neonicdinoids. A significantQSARmodel
wasobtainedon the basisof similarity anddissimilarity of the moleculescompared.The structural
requirementof the moleculesfor the actity were visually displayedby highlighting the three-
dimensionagrid pointsthatcontributedsignificantlyto theactiity in termsof stericandelectrostatic
properties.The resultsof the 3D-QSAR presented hypotheical binding modelof neoricotinoids,
which may helpto illustratethe pathof molecularrecognitionat nAChR.

Chitin Synthesisin Insects: Genes,Enzymesand Inhibitors

EphraimCohen
Dept. of Entomolay. TheHebrew University of JerusalemFaculty of Agricultural, Foodand
EnvironmentalQuality SciencesRehwot 76100,Israel [e-mail: ecohen@gri.huji.ac.il]

Chitin, which is a large, waterinsoluble carbohydratehomopdymer, is composé of 3-(1,4)-
N-acetyl-D-glucosamine The biopdymers are coalescd extracellularly forming microfibrillar
crystalliteswhich areassociatedavith carbohydrées(in the cell wall of fungi) andproteins(in insect
cuticlesand peritrophicmembranes The dynamicprocesseshat areinvolved in chitin synthesis
are focusedon the membrane-band polymerizing enzyme, chitin synthase(CS). Such processes
areinvolved in the formation of CS, its trafficking and integration into the plasmamembraneat
properlocations catalysisandtranslocatiorof nascenthitin polymersacrosshe plasmamembrane
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barrier The catalyticsite of CSis inhibited by metabolicprodicts (nucleosde peptides)of certain
actinomycetespeciesvhich structurallyresemblethe enzymesubstrate. The mechanisnof chitin
synthesiddisruptionby the syntheticagylureacompaundsis poorly understed. The involvement
of postcatalyicevents, suchas the translocationof chitin polymersacrossthe plasmamembrane,
hasbeensuggested. The recentisolation and sequening of the insectCS genesmay provide a
breakthrogh for understading the exact biochemicallesioninflicted by agylureas. The deducel
amino acid sequenes indicate a remarkalty large number of transmembransegmerns (15-18).
Theseextra transmembransgmentsmight be associatedvith translocationof polymersandwith
thedisruptionof suchprocessy agylureainhibitors.

Novaluron, a Novel Insect Growth Regulator; Its Biological Activity and Importance
in IPM Programs

I. Ishaay* andA.R. Horowitz
Dept. of Entomolay, ARO, TheVolcani Center BetDagan 5025Q Israel
[*e-mail: vpisha@névision.net.il]

Novaluron(RimonEC-10),1-[3-chloro-4(11,2-trifluoro-2-trifluoro-methoxyethoxy)pheryl]-3-
(2,6-difluorobemoyl)urea,is a novel benzglpheryl ureathatactsby bothingestionandcontact.As
suchit is apowerful suppressoof lepidopteranwhitefly andleafminerpests Thecompaindis in the
procesf registrationandcommercializationvorldwide by Makhtestim (Be'er Sheva, Israel)for the
controlof variousagriculturalpests.Our studiesgndicatedthatthe LCso valueof Rimonon 3rd-instar
Spodptera littor alis fed on treatedcastorbeanleavesis ~0.1mga.i. | . This valueresembleshat
of Atabron (chlorfluazuron andis approx tenfold lower thanthat of Nomolt (teflubenzuon). An
applicationof 25 g a.i. ha ! in a cottonfield resultedin 100% mortality of both S. littoralis and
Helicoverpaarmigera larvaeupon their exposureto treatedeavesup to day 8 afterapplication,and
~60% and 30% mortality, respectiely, at day 15. Novaluron affects larvae of Bemisiatabaci to
a much greaterextent than doeseither chlorfluazura or teflubenzura. Two applicationsof 12.5
g a.i. ha! (125¢g ha ') of Rimonin a cottonfield resultedin total suppres®n of the B. tabaci
population Artificial rain atarateof 40mmh~! applied24 h aftertreatmenbf a cottonfield, had
no appredable effect on the poteng of Rimonon S. littoralis larvae. Hence,Rimonis consicereda
rain-fastcompound and canbe usedin tropical areasandduring a rainy season Rimon hassimilar
poteng on suscetible and pyriproxyfen- and buprofezin-resistanB. tabaci strains,indicatingthat
no cross-resistanceccursbetweenRimon and otherleadingcompounis for controlling whiteflies.
Rimon hasno effect on parasitoidsand phytoseiidmitesandis consideredo have a relatively mild
effecton othernaturalenemiesAs such,Rimonis animportantcomporentfor usein integratedpest
managerant and insecticideresistancenanagemenprogramsfor controlling pestsin field crops,
vegetablesandornametals.

Activated Fatein Organgohosphorusinsecticides: Oxidative Activation of
Non-AntiA ChE Oxonsand Their Glutathione Conjugates

TakeoKasagamiJoru Miyamato* andlzuru Yamanoto
Dept. of AppliedBiology and ChemistryFaculty of BioscienceTokyo University of Agriculture,
Tokyo 156-85@, Japan [*e-mail: miyamoto@ndai.ac.jp]

Organophospbrus (OP) compaunds are one of the largestgroupsof insecticidesusedin the
world. They areneutralestersthioesteror amidederivativesof phosphousacidsor thiophasphorus
acids.Most OPinsecticidesarecorvertedinto their oxonin insector animalsby microsomaimixed-
function oxidases(MFO) to inhibit their acetylchdinesterasg/AChE), and shav an insecticidal
actiity. However, certainphasphorothiolate$RS-P(Q<) suchasmethamidopbs, profenoplosand
prothiophos oxon are strongly insecticidal,but barely or never inhibit AchE in vitro. Their oxons
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arecorvertedinto the S-oxidesby MFO, which eitherinhibit AChE or decanpose dependingon the
alkyl substituentson the sulfur atom. It is furthermoresuggestedn the caseof the prothioptos
oxon that its S-oxide not only inhibits AChE but also is conjugatedwith glutathiore (GSH) by
the action of glutathioneS-transferaseo inhibit AChE. Likewise, certainphosphoamidategR:N-
P(OX) such as isofenph® oxon, and schradanand propgamphosoxon are also weak in vitro
AChE inhibitors, but stronglyinsecticidal. It is well known thatisofenph® oxonis corvertedinto
the stableaminophsphate(H.N-P(O)) by oxidative dealkylation of the N-ethyl groupto inhibit
AChE. Schradaris oxidatively corvertedinto nonactve N-desmethylschrada via the metabolites
of strongantiAChE actvity. The unstableactive intermediatesare presumedto be the N-oxide
(R2N(O)-P(OX) or N-methylol (R'CH(OH)RN-RO)<) to inhibit AChE. The overall activation of
phosmoramidateshas beenstudiedusing 2,4-dichlorgheryl methyl N-alkylphosphoramidatess
model compourts to elucidatethe aminoghosphatestructure(R:N-O-P(OX) via N-oxide asone
more activated form. This intermediatemay lead to the GSH conjugateof antiAChE actvity as
well asthe S-oxide intermediateof prothiophes oxon. The activation of chemicalsby differenceand
combinationof metabolicreaction,enzymeandisozymemayleadto differentselectve toxicity.

Organo-Clay Formulations of Herbicides for ReducedLeaching and Impr oved
Efficacy

B. Rubin* andS. Nir
Inst. of Plant Scienceand Geneticdn Agriculture, TheHebrew University of Jerusdem, Faculty of
Agricultural, Food and Environment& Quality SciencesRehwaot 76100, Israel
[*e-mail: rubin@agri.huji.ac.il]

New formulationsof the widely usedherbicidesalachlor metolachlorand acetochlorwere
designedand testedby adsorbingthe herbicideto montmorillonite clay particleswhosesurfaces
were modified from hydroghilic to hydrophdic by pre-adsorptiorof organic cationssuchasben-
zyltrimethyl ammonium (BTMA) and pheryltrimethyl ammonum (PTMA). Herbicide adsorption
was measuredby gas chromatograpy and its interactionswith the organo-claywere studiedby
FourierTransform-InfraRed spectroscop (FTIR). Adsorption of all herbicideson organo-clay
complexes was significantly higher than that obsened on untreatedclay. Laboratoryand field
experimentsdemonsrated that herbicideleachingin soil is greatly reducel and weed control is
improved without damag to crops. Slow releaseof the herbicideto the environment maintainedthe
herbicidalactivity in thetopsoil,asdeterminedy abioassaysingSetariaviridis andwheat.Organo-
clay complees pre-adsorbedvith 0.5 mmoleof BTMA or PTMA g ! gave betterformulationsof
alachlorthanthosepre-adsabedwith organiccationatthefull cationexchang capacity(0.8 mmole
g~1). Theervironmertal andagronomicimplicationsof reducedeachingof theseherbicidesin the
soil profile werediscussed

Plant-SpecificHerbicidal Targetsin the 21stCentury

Ko WakabayasHi* andPeterBoger
! Dept. of Plant Physiola@y and Biochemistry Tamagawa University, Machida-shi, Tokyo 194-86L0,
Japan[*e-mail: kwaka@ar.tamagawa.ac.jp];and2Dept. of Plant Physiolay and Biochemistry
KonstanZUniversity, D-78434 KonstanzGermany

Although the mechanism®f action of herbicideshave not yet beenfully explained, even for
several of the commerciallyavailable materials,more than 60% of modernherbicidesintroducel
during the last 40 yearsinterferewith structuresand functionsof chloroplasts.Suchherbicides as
well asthoseaffectingauxinactionor cell wall biosynttesis,shouldbe plant-specific Fiveimportant
herbicidaltargetsin chloroplastshave beenemphasizedor both moleculardesignof herbicides
andfor geneticengineeringto breedherbicide-resistantrops,namely: (i) photogntheticelectron
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transporsystem{ii) phaosynthetianembrae system({iii) biosynthesi®f photosytheticpigments;
(iv) ammoniametabolismand amino acid biosynthesis;and (v) lipid biosyrthesis. Lately, mary

herbicideswith biocidalside-efectsarebeingphasel out, becausef lack of toxicologicalselectvity

or dueto environmertal impacts. The high userateof the herbicidesoften causedsuchside-efects.
Evenin herbicidestargetingthe plant-specificchlorofdasts,someconventionalonesrequirea high

userate(somekg/ha)to controlweeds.Many herbicidescientistshave concertratedtheir efforts on

the moleculardesignof the low-use-rateof herbicidestargeting chlorodastsand produdion of the
herbicide-resistantrops, consideringthe mechanismf action obtainedfrom accuratebiological

and biochemicalprinciples. Thus, we have found the mostfeasibletwo inhibitor-typestargeting
the chloroplasts:herbicidesinterfering with acetolactatesynthaseand the peroxidizing herbicides
inhibiting protoporplyrinogen-IX oxidase.Both typesof herbicidescancontrolweedsby alow use
rate(afew g/ha).Herbicidescientistshave alreadystartedto searchfor additionalplant-specificand
biorationalherbicidd targetsto establishbetterweedcontrol in the 21stCentury They are more
fortunatethan the older scientists,becausehey canseekary herbicidaltamets, aslong asthose
targetsareplant-specificaskingtheir geneticengineerdor selectvity (betweerncropsandweeds)of

inhibitorsdesigned Several possibleherbicidaltargetsin plantcellswerediscussed

Fatty Acids asContact Herbicides

TakaneFujimori'* andMiyuki Fukucdh?
!SodaAromaticCo. Ltd., Noda,Chiba270-®233[*e-mail: takane-fujimori@soda.tas.co.jp]; and
20rynova K.K., Toyoda-t0, Shizuok 438-08@, Japan

It is well known that certainaliphaticfatty acidsposses promisinginsecticidalproperties.In
addition, somealiphatic fatty acids, suchas pelagonic acid, possesstrong herbicidal properties.
They areclassic'natural’ pesticidessoappesticideshut they areof greatvalueasernvironmentally
safepesticides.The notablepropertiesof fatty acid herbicidesinclude: (i) contact-ty efficacy, (ii)
immediateeffect, (iii) non-selectiity for weedsand(iv) high biodegradability, i.e., ervironmentally
safe.They have along history but little is knownabou their herbicidalmechanismsWe condicted
researclonthe chemicalchangesin plantleavesfollowing sprayingwith fatty acidherbicidesUsing
ion leakageests damag to cucumbercotyleda leaveswasobsened just afterthe treatmenbf fatty
acids. In particular C9 ~ C11 fatty acidsshaved a strongeffect. The amoun of chloroghyll in
the treatedleaves also decreasednd free fatty acids,which might be the degradationproductsof
polar lipids, increasedwith time. Fatty acidssuchaspelagonic acid maykill plantsprimarily by
membranedisruption.

The Parasitic Plant Orobanchein Israel: Agricultural Importance and Control

Y. Goldwasser
Inst. of Plant Scienceand Geneticdn Agriculture, TheHebrew University of Jerusdem, Faculty of
Agricultural, Food and EnvironmentalQuality SciencesRehaot 76100, Israel
[e-mail: ygoldwas@ntision.net.il]

Parasiticplantsaccoun for approxmately 1% of extantangiospernspeciesandarerepresented
in 22 plantfamilies. Several of the parasiticspeciesareimportantagriculturalweeds,particularly
in the closelyrelatedfamiliesScrophulariaceaand OrobantiaceaeOrobande speciesareobligate
rootholoparasitethatgerminateonly in responséo specificchemicalgerminationstimulantsexuded
by hostplantroots. The germinatingparasitedevelops a haustsium thatadhers to and penetrates
the hostroot and ultimately establishesonrectionsto the vascularsystem,depletingthe host of
nutrients,mineralsand water Orobande aggyptiaca, O. ramosa,O. cremata, O. cumanaand O.
cernua are abundantin Israel, causingheavy lossesin yield and quality to a wide spectrumof
crops.Thesespeciegarasitizevegetalie, field, fodder, flower andspicecropsfrom severalbotanical

Phytopaasitica30:2,2002 205



families (FabaceaeSolanaceaeCompositae CurcurbitaceaeUmbelliferaeand Cruciferae). The
Orobande life cycle is highly specializedfor parasitismandis extremely difficult to control, due
to its undegroundandcloseassociatiorwith hostrootsandcomplex mechanismef seeddispersal,
germinatiorandlongevity. Numerousultural,mechanicalchemicalandbiologicalcontrolmeasures
have beenattemptedwith limited success. SuccessfulOrobantie managemet tools developed
in Israel include soil solarization, novel selectve herbicide application and resistantcultivars.
Arabidopsisthalianais widely usedasanamenate modelfor the studyof plantbiology, including
plant—pathgeninteractions. Bringing Arabidopsisand Orobande togetherin a controlledsystem
enableghe studyof the molecularandgeneticbasisinvolvedin host-parasitiplantinteractionsWe
screened 3,000A. thalianaM2 mutantplantsanddetectedive M3 lineswhich hadareducedbility
to inducegermination. Low germinationrateswere found to be correlatedwith reduceddistance
from the rootsat which germinationoccurred While further studiesarenecesary to determinethe
segregation of low germinationpherotypes,theselines might prove useful for detectionof genes
responsibldor hostroot germinationstimulantsproduction

Molecular Basisfor Cross-and Multiple-Resistanceto Acetolaciate Synthase
(ALS)-Inhibiting Herbicidesand Atrazine in Amaranthus blitoides
(Prostrate Pigweed)

M. Sibory andB. Rubin*
Inst. of Plant Scienceand Genetican Agriculture, TheHebrew University of Jerusdem, Faculty of
Agricultural, Food and Environment& Quality SciencesRehwaot 76100, Israel
[*e-mail: rubin@agri.huji.ac.il]

Two biotypes of Amamanthus blitoides (prostratepigweed) that exhibit resistanceto ALS-
inhibiting herbicide(Su-R)andtriazine (T-R) werefound at sites(Ganotand Sorek)thathave been
treatedor severalyearswith sulfometuront+ simazine A sulforylurea-sesitive andtriazine-resistant
(Su-S/TR) popuationwascollectedin acornfield (Yavne). Thesensitve (Su-S/FS) popuationwas
collectedfrom anearbyfield (Kefar Shmuelthathasnever beentreatedwith herbicides Onawhole-
plantbasis(EDsg), theresistanceatio of Su-R/FR and Su-S/FSwas6 to 790for sulforylureas,10
to 36 for imidazolinores, 8 for flumetsulam(triazolopyrimidines) and 18 for pyrithiobac-sodium
(pyrimidinylthiobenzoates).In vitro studieshave shavn that the Su-R biotype wasresistantat the
enzymelevel to all ALS inhibitorstested.The nucleotidesequencgof two amplifiedregionsof the
a/sgenerevealedtwo pointmutationspnein domainA andthesecondn domainB, which conferred
resistanceRA and RB, respectiely, denotingthe different phenotyjic symbols. The nucleotide
sequenesof doman A differed betweenthe Su-S/TS andthe Su-RA/TR in only one nucleotide
337 (GenBankAccessiorNo. AAB67839.1,U558%); cytosinewassubstitutedy thymine(CCT to
TCT). This modificationconfersan exchangeof the aminoacidprolinein Su-S/TS andSu-S/TR to
serinein the Su-RA/TFR at position188 of the ALS primary structure.In domainB onenucleotide
substitutionwasobsenedat position1721; guaninewassubstitutedy thymine(TGG to TTG). This
modificationconfersanexcharge of theaminoacidtryptophanin Su-S/TS, Su-S/TR andSu-RA/T
R to leucinein the Su-RB/FR at position569. Basedon the whole-plantresponsethe resistance
conferredin domainB to sulfometuron-metyl washigherthanthatconferredin domainA. Su-R/F
R andSu-RB/FR arecross-andmultiple-resistanbiotypesthatconferanadditionalsinglemutation
in the chloroplasticpsbA genethat changes serineto glycine at position 264 of the D1 protein.
The biotypefrom Yavne wasalsoatrazineresistaniand hadthe samepoint mutation(Su-S/TR). A
mixture of threedifferentmutationswas found in the amino acid primary structureof the regions
sequened from the Ganotpopuation; two mutationswereresponsibl€or the ALS-resistanceand
onefor the PSliresistanceComparinghe sequenes thehomazygoteof eachbiotypewasidentified
andrevealedthatsomeplantsareheterozygotethatinheritedtwo differentmutantALS-genealleles.
All of themwereresistanto the ALS-inhibiting herbicidesandthe resistanceseemso be dueto a
completelydominant,singlenucleargenemutation.
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Herbicide-Resistant Weedsin Asian Paddy Fields

Kazuyuki Itoh,'* Syuich Yoshid& andEstelaA. Blancarer?
! National Instituteof Agro-EnvironmentalSciencs, Tsukuba305-884 [*e-mail:
kito@niaes.dfc.go.jp]; ZFurukawaPrefecturl Agricultural ExperimentStation,Miyagi 989-627;
and?Instituteof AppliedBiochemistry University of Tsukubabaraki 305-85/2, Japan

Resistancedo sulforylureasdevelopal in ten annwal weedsand one perennialweed found in
rice cultivation areasin Japan,in five in Korea,andthreein Malaysia. Someresistantpopuations
demonstratdigh sulforylurearesistanceFifty perceniethaldosegLDso) of someresistanbiotypes
were approxmately 100 to 1000 times higher than thoseof susceptiblebiotypes. Crossingtests
of Monodoria korsalowii, Lindernia micranthaand Scirpusjuncoidessuggestedhat a dominant
nucleicgenecontrolsthe inheritancebehavior of the sulforylurearesistanceGeneticvariationsand
genemutationwere investigatedin the resistantweeds. The bee Apis cerana japonicais one of
the main pollinatorsof M. korsakowii, andthe femaleof Lasiagloumsecitulumis the pollinator of
L. micrantha A control methodwas confirmedfor sulforylurea-resistantveedsin paddyfieldsin
Japan2,4-Dresistancén threetropicalweedsvasconfirmedin Malaysia, ThailandandPhilippines;
a proparil-resistantEchinochloa crus-galli in Sri Lankaand Thailand;and a butachlorresistantE.
crus-galliin paddyfieldsin China.

PESTICIDES OF PLANT ORIGIN

Utilizatio n of Natural Productsfor Development of Insect Control Agents

Kanju Ohsava
Dept. of BioscienceFaculty of AppliedBioscienceTokyo University of Agriculture, Setgjaya-ku,
Tokyo 156-8502,Japan [e-mail: nodailQl@nodai.ac.jp]

Plantsprovide abhundantsourcef seconday metabolitepossessingiologicalactvities against
insects.In recentyearsthe mostdetailedstudiesof the effectsof a naturalprodud oninsectbehaior
and physiology have beenthose conductedwith azadirachtinfrom the neemtree, Azadiachta
indica. Tropical countrieshave beenshownn to provide a rich sourceof plantscontainingvarious
bioactive substance. The latter are the direct sourceof insect-rgulating chemicalsand are used
as leading structuresfor the development of new insect control chemicals. Plant selectionfor
screeningwas basedon three criteria: (i) generaor family of plants which have beenreported
to be effective againstinsects,suchas Annonaceaeand Meliaceae;(ii) plantsusedin traditional
medicine,suchaszingiberaceaeand(iii) randomselection.Annonaceaéhave yieldedmary potent
bioactve componats with antifeedah and insecticidal actvities againstthe diamondtack moth
Plutella xylostella. Squamom and its relatedcompound, acetogeimn, were identified as insect-
regulating compouwnds for Annonaglabra, etc. The extractsof Agraia harmsianaand Swietenia
mahaani (Meliaceae)shaved very high antifeedanand mortality effectsagainsthe diamordback
mothandthe cabbag webworm Crocidolomiabinotalis. Neem,with azadirachtirasits mainactive
principle,is widely known for its insect-rgulatingactvities. Theactive principlefrom A. harmsiara
wasidentified asrocaglamideandits relatedcompound. Plantsof the Zingiberaceaarevery well
known for their medicinalproperties 1’- acetoxyhavicol acetatevaspurifiedfrom Alpinia galanga
as an insecticidalcomporent. The efficacy of plant extracts was evaluatedagainstlarvae of the
diamondackmoth andthe cabbagevebworm, in cabbagecultivationin Indonesa. Treatmentwith
A. galanga and Gomphena globosaextractsat 0.5% againstthe diamordback moth significantly
reducedlarval densityand the percentagef infestedplants, but was not effective in reducirg the
cabbag webworm larval densityor theintensityof cabbagalamage.
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Phyto-Chemicalsfor Controlling InsectPests

E. Shaay&, M. Kostjukovsky andAda Rafaeli
Dept. of Stoed Products ARO, The\olcani Centey BetDagan50290, Israel
[*e-mail: vtshaaya@agri.gov.il]

Methyl bromide and phosgphine are the most widely used fumigants for controlling pest
infestationsin grain and dry food prodicts, and quarantineinsectsin cut flowers. Somestored-
productinsectshave developed resistanceo phospline andwith the proposel phaseotiof methyl
bromide in the near future, thereis an urgent needto searchfor suitable alternatves. In our
laboratory by screeningalargenumbe of essentiabils extractedfrom localaromaticplants we have
succeede to isolatetwo compounis which shaved high poteng similar to methyl bromideagainst
the major stored-prodct insects. In addition, studiesusing thesecompainds againstquarantine
insectsattackingcut flowers, such as the whitefly and thrips, shaved effective mortality at low
concertrations with no conconitant phytotoxc effects. The effect of thesecompounls on the
enzymeacetylchdinesteras@ndthe octopaminesystemsn insectswasstudiedin orderto elucidate
their modeof action. Inhibition of acetylcholine-esterasgctivity in vitro wasevident only at high
concerrations,which indicatesthat this enzyne is not the main site of actionfor the essentiabil.
On the other hand, biologically active essentialils were found to causea significantincreasein
theintracellularmessengercyclic AMP of abdominalepidermaltissue. The effect was significant
even at low, physiologicd concentrations. This intracellular resporse was found to resemble
closelythe significantincreasen cyclic AMP of abdoninal epidermaltissuedueto treatmentwith
the neurotransiitter/neuromodulatoctopamine. Subsequentreatmentwith the octopaminegic
antagorist phentolaming effectively inhibited the cyclic AMP levels inducedby the essentialoil
treatmentjndicatingpossiblecompetitve activation of octopaminegic receptordy theessentiabil.
Also volatilesextractedfrom oilseedsf cruciferswerefoundto posses$igh activity againststored-
productinsects.Thesevolatilesaremuchmorepotert thanmethyl bromideandthe active essential
oils. Theirhigh actvity makesthempotentialsubstitutegor methylbromide.

Synthesisand Biologica Activities of New CompoundsDerived fr om Alpinia speciosa
Components

Shinkchi Tawata
Dept. of Bioscienceand Biotecnolagy, Faculty of Agriculture, University of the Ryukyus,Okinawa
903-02L3, Japan[e-mail: h986097 @ar.u-ryukyu.ac.jp]

Alpinia speciosas oneof the Zingiberaceaspeciesvhoseleavesemitapleasanfragrance The
plant hasbeenutilized traditionally in the packaying of rice cakes and for medicinal purposedor
mary yearsin Okinawa. Isothymol,thymol and eugenol in the essentiabil of A. speciosgpossess
antifungalactvity againstplantpathogaic fungi. Sincetheseactive constituentsarevolatile in the
naturalervironment, they have beenchangednto nornvolatile phasphorothiomtesby reactionwith
thiophoshoric agerts usingtriethylamineto obtainmore potentantifungalcompouwnds. Many five-
and six-memberectyclic phosplorus compaindswere also preparedfrom theseessentialoils as
exocyclic substituentsCardamomirandalpinetinhave beenobtainedfrom its seeds Flavokavain B,
dihydroflaszokawain B, dihydro-5,6dehydrokavain, and5,6-dehydrokwain have beenisolatedfrom
therhizomes.Phosphaous derivativessynthesizedrom thesenaturalcompaindswereexaminedfor
their insecticidalandantifungalactiities. Dihydro-5,6-déaydrokavain, which is known to be non-
toxic to mammals,had strongantifungalactity, indicating its possibleuse as a food antiseptic.
Pyraryl-substituteccinnamategreparedrom kawain analogshadan antioxidative activity.
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NEWAPPFROACHESIN PESTAND DISEASECONTROL

Scalelnsect SexPheromonesin Israel

E. Dunkelblum*andZ. Mendel
Inst. of Plant Protection, ARO, TheVolcani Center BetDagan 502590, Israel
[*e-mail: edun@etvision.net.il]

Scaleinsects(Coccoidaepreimportantcosmoptitan pestsof variouscrops.Pheromonebaited
trapsare usefulfor monitoringandmay alsocontrikute to their control. Threespecieswverestudied
in Israel: the Israeli pine bastscaleMatsucoccs josephi, the citrus mealylug Planocoeus citri
andthe vine mealylug P. ficus We identified and synthesizedthe racemicsex pheromom of M.
josephi Field testsconfirmedthe pherommal actity to malesand indicatedstrongkairomonal
activity to the predatorbug Elatophilus hebricus. Pheromonetraps were usedto study the
phendogy of bothinsects.A seriesof analog waspreparedandtested.Resultsshoved thateither
pherommal or kairomoral activity canbeinduced by specificalterationin thestructuresin addition,
other Matsucacus pherommes displayedkairomoral actvity, attractingboth predatorybugs and
lacewings. The structureactity relationshipof the P. citri pheranone hasbeenstudiedand a
corvenient synthesisof the pheromom and analogswas developed. Field testsshaved that some
analogdisplaysignificantattractang to males.However, no kairomoral actvity wasdetectedvith
the pheromame or with ary of the analogs. The homdog analogmay have practicalimportance
becausets synthesisis much more corveniert thanthat of the pheromme. Pheromondrapswere
usedto study the phenology of the insectin various partsof Israel. In an attemptto develop a
monitoring systemfor P. ficus indepenént researchwas condwtedin California andlIsrael. The
U.S.teamidentifiedan active pheromoie comporent; we have identifiedan additionalcompaent.
The attractionof P. ficus malesto both comporentswas demorstratedby bioassag in a petri dish
arenaaswell asin flight assaysn the mealyhug rearingroom. Indoars, both compaindsdisplayed
similar actvity. However, trials in a vineyard indicatedthat the secondcompaund was not active
alone.Furthertestsarein progressn orderto elucidatethis pheromenon.

Mating Disruption of the JapaneseGiant Looper in TeaGardensPermeatedwith
Synthetic Pheromone and Related Compounds

TetsuAndo
GraduateSool of Bio-applicationsand System&ngineering Tokyo University of Agriculture and
Technolagy, Koganei, Tokyo 184-888, Japan [e-mail: antetsu@cc.tuat.ac.jp]

In Japan,nen pest manag@menttechniques without insecticidesare a much desiredgoal,
particularly for defoliatorsin teagardens.In 1983 a prodwct namedHamaki-con a polyethylene
tubecontaining(Z)-11-tetradeceyl acetateyasregistered.Thiscompour is acomma comporent
of the sex pheromoms of both species. ‘Hamaki-con” has beenusedto keep thesespeciesat
a low populationlevel mainly in the Shizuoka,Mie, and Kumamotoprefecturesn Japan. The
Japanesgiantlooper(mugwort looper AscotisselenariacretaceaButler, GeometridaeEnnominae)
is another lepidopterousspecieswhich seriously damagestea leaves. The females prodiwce
racemic(Z,2)-6,9<is-3,4-epxynona-decadiengepo3Z6,29-19:H, main compment) and (Z,Z Z)-
3,6,9-nondecatriene(Z23,26,29-19:H, minor compment). The orientation of the malesto the
syntheticpheranoneplacedin a trap was strongly disruptedby Z3,Z,29-19:H or a mixture of its
monoemxy derivatives (epoxydiene mixture, EDM) impregnatedin septaand placedaroundthe
trap. Basedon this result,polyethylenetubescontainingZ3,26,29-19:H or EDM werepreparedand
the effect of thesedispengrswasexaminedin thefield. Disruptionof maleorientationto synthetic
pherommetrapswasachiezed in orchardspermeatedvith Z3,26,79-19:H at a dispensedensityof
3000and5000tubesha ! (releasegate:0.55-0.6Imgday ! tube ') andwith EDM atevery tested
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dose,250-5000tubesha ! (releaseaate: 0.25-0.39mgday ' tube'). Furthermoregdisruptionof
matingin tetheredfemaleswasobsered in theseorchards;matingwascompletelyinhibitedin the
areastreatedwith EDM at 3000and5000tubesha ®. This is the first formulation for the mating
disruptionof ageometridpest.

Thr ee-DimensionalCommon-Feature Hypothesesof Novel Inhibitors of Calling and
in vitro [**C]Acetate Incor poration by Pheromane Glands of Plodia interpunctella

Akinori Hirashima
Dept. of AppliedGeneticsand PestManagement Faculty of Agriculture, KyushuUniversity,
Fukuoka812-8381, Japan[e-mail: ahirasim@ar.kyustu-u.ac.jp]

Reproductie behaior in mothsis depementon chemicalcommurication. In mostspeciesof
moths, femalesprodue@ andreleasean attractive blend of pheromo to which conspecificmales
orientate. Productionof the pheromame blend is under the regulation of a neuropegide termed
pheromme biosynthesisactivating neurogptide (PBAN). The direct action of PBAN has been
demonstratedby studiesin vitro shaving stimulationof pheromo productionin the presenceof
syntheticPBAN by isolatedpheromme-glandtissue. Biogenicamines,suchas octopamineg(OA),
play a key role as neurotraismitters,neurdhormonesand neuromodillatorsin invertebratesystems
with a physiologicalrole analogais to adrenalinein vertebrates.In Helicoverpaarmigera, it has
beenshavn thatOA andOA agoristssignificantlyinhibit thepheromomtropicactiondueto PBAN in
intactanddecajtatedmothsaswell aspheromame-glandincubaionsin vitro. The pherommostatic
receptoy playinganeuromodilatoryrole, represets a novel type of OA receptor SomeOA agonists
were found to suppressn vitro biosynthesisof the calling pheromore of the Indian meal moth,
Plodia interpundella. Isolatedpheranone-glandpreparatios incorporated**C]sodiumacetateat
a linear rate for 3 h when incubatedwith the PBAN. This incorporationwas dependenon the
doseof PBAN (up to 0.5 uM). Thin layer chromatograhpy of a pheromom-glandextract revealed
guantitatve incorporationof radioactvity into a productexhibiting the samemobility as(Z,E)-9,12-
tetradecadieyl acetatethe main comporent of the calling pheromoe of P. interpunctella OA
agonistavereinitially screenedisingacallingbehaior bioassayf femalelndianmealmoths.These
compouwndsalsoshavedin vitro inhibitory actwity in intracellularde novo pheromame biosynthesis.
The resultsof the presentstudy indicate that thesederivatives could provide useful information
in the characterizatiorand differentiationof OA receptortypesand subtyges. Three-dimensional
pharmacphore hypothesesvere built from a setof 10 OA agonist2-(Arylimino)imidazolidines
(Alls), 2-(Arylimino)thiazolidines (AITs) and2-(Arylimino)oxazdidines(AlOs), etc. Theactive OA
agonistagreedwell with all thefeaturesof our hypathesis.Ontheotherhand lessactive compaunds
had difficulty in achieving the enepetically favorable conformdion which is found in the active
moleculedn orderto fit the 3D common-featurgharmacphoremodels.

Towards Long-Term Useof Cry Proteinsin Agricultur e Understanding Interactions
of Separae Toxin Domainswith Larval Gut Membrane Receptors

D. Avisar, B. Sneh*andAviah Zilberstein
Dept. of Plant Sciencs, Tel-Aviv University, RamatAviv 69978 Israel
[*e-mail: snehb&@post.tau.ac.il]

Theincreasinguseof insect-resistartransgeniarop plantsexpressinga variety of Cry proteins
imposesa strongselectve pressuregowardsthe developmentof insectpopulatiors resistantto A-
endotoxns. One way to reducethis possibility is to include in the field a certain percentageof
insect-sensitie (wild type) plantsasrefugia. Anotherway is to useotherCry proteins,which bind
to different gut epitheliumreceptors. Thus, understading the interactionsof the three structural
domainsof thetoxic partof Cry1 proteinsmay indicatewhich combinationf receptorecognition
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siteswith the gut receptoramay be developedfor increasingtoxicity, to expandthe hostrangeand
sene as alternatves for A-endotoxinsusedin transgeit plantsto counterat the developmentof
resistaninsectpopulations Many studiesrelatedto interactionsof Cry1 proteinswith gutmembrane
receptorarebasedn usingmutatedfull lengthtoxic partsresultingfrom domainswamping,or site-
directedmutagenesidn the presenstudywe have tried to analyzenetinteractionof separat€ryl1C
structuraldomainswith thegut epithelialmembranendependat of neighbaing structuraleffectsof
thetwo otherdomains.

Basednthecommonthree-dimensionadtructureof Cry1 proteins singlestructuraldomainsand
combinatiors of two consective domainsof thetoxic partof CrylCwereexpressedn anEsderichia
coli over-expressiorsystem.FPLC purifieddomainll aswell asthe65kDatoxic partwereexamined
in BBMV binding assaysThe Kcom valueof domainll was20-fold higherthanthatof the 65 kDa
protein,indicatingthatthe presencef the other structuraldomainsis requiredfor the high affinity
interactionwith thegutmembranelndeed whentheBBMV interactioncapacitywith otherdomains
wasestimatedall threeof the separatelomains aswell ascombinatiors of two adjacentdomains,
revealedsignificantinteractionwith themembranevesicles.

Theability to expressseparat€rylCstructuraldomairs asindepemlententitieswasusedfurther
to evaluatewhetheror not domainsll andlll interactwith the samereceptorandwith identical or
separataeceptorsites. Competitve binding assaysof the two domainsindicatedthat domainll
competesfficiently with domainlil on bindingto the BBMV. Whene&er domainll wasaddedthe
overall binding of domainlll wasconsideraly reducedsuggestingacomma interactionof thetwo
domainswith the samesinglesite. This putative siteis indepenéntly recognizedoy both domains,
but revealsstrongeraffinity towardsdomainll. The reducedbinding of domainlll in the presence
of domainll indicatesindirectly thatthe primary interactionthat occursin the full lengthtoxin (65
kDa) betweendomainlll andthe membraneaeceptoris probally dependenton a 3D native folding
structurethatexposes domainlll first, while theinteractionof domainll with thereceptorequiresa
furtherchangen thefolding of theboundCry1 protein.

Insect PestControl Usingthe Sterile Insect Techniquein Japan

Hiroyuki Kubal:* andMasaakiYamagshi?
! Dept. of Plant Pathology and Entomolay, OkinawaPrefectual Agricultural ExperimentStation,
Naha,Okinawa903-0814 [*e-mail: h-kuba@nasi.pref.okinawa.jp];and? OkinawaPrefectual
Fruit Fly EradicationProjectOffice Naha,Okinawa902-0072, Japan

The SterilelnsectTechnique(SIT) is one of the insectpestcontrol methodsdevelopedin 1952
by Dr. Knipling for eradicationof the scravworm in the USA. Sincethen, the SIT hasbeenused
throughaut the world for control of fruit fly pests. In Japan,SIT was adoptedas an eradication
control methodfor the melon fly Bactrocera cucurkitae which invaded the Southwesterrislands,
andfor the Orientalfruit fly B. dorsaliswhich invadedthe Ogasavaraislands;their eradicationwas
accomplishd a few yearsago. On the otherhand,the occurrenceof the sweetpotataveeril Cylas
formicarius and the WestIndian sweetpotatoveevil Euscepegpostfasciatuswas recordedin the
lastcenturyon the Southwesteriislands.They infestedthe storageroot of sweetpotatsererely and
their distribution wasexpandirg northward. Sincethey arealsoimportantplantquarantingpestswe
have starteda control projectaiming at their eradicationusingthe SIT. Therehasbeenno attempt
to control pestweevils using SIT. Therefore the succes®of the new projectwould meanthat SIT
will be applicablefor control of othertaxonomicinsectpests. Sofar, SIT hasbeenrecogrized as
a control methodonly for special,economicdly importantpests,becausst is more expensve than
othermethods suchasinsecticideapplication.However, asDr. Salemasaidin his openirg address
atthelInternationalConferencen Area-Wde Controlof InsectPestsheldin Malaysiain 1998, “SIT
is themostervironmert-friendly methodof pestmanagenent. . . SIT is econanically competitve or
evensuperiorto corventiond methodsvhenconsidereaverlongertime frames.. . .” To examinethe
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feasibility of area-widecontrol using SIT for the sweetpotataveevils, we implementedhe project
on Kumelslandover anareaof ca 6,000ha. The outline of thefruit flies projectsanda reportof our
sweetpotataveevils projecton Kumelslandwerepresented.

New Trendsin Chemical Structur e and Mechanismsof Action of Fungicides

Y. Sasson
Makhteslim ChemicaMbrks, Be'er Sheva, and Casalilnstituteof AppliedChemistry TheHebrew
University of Jerusdem, Israel [e-mail: ysasson@mditeshim.co.il]

In view of the rapid developmen and commercializationof genetically modified herbicide-
tolerantandinsect-resistantrops,the moreclassicaldomainof chemicalfungicidesprevails asthe
mostdynaric agroctemicalsector with numerais new prodiwctsandpositive expedationsfor future
growth. Therelatve market significanceof fungicideswill mostlikely increasen comingyearsalso
dueto therapidintensificationof agriculturein developing countries.Threemajor currenttrendsin
thediseaseontrolarenawereanalyzed
(i) The unpreedentedrapid evolution of the strobilurin family asthe dominant top-sellingbroad-
spectrumfungicide group with azoxystrolin exceeding$0.5 billion in global annwal sales. This
wasaccompniedby a correspading shrinkag of the oldertriazoleproductsthathadcontrolledthe
marlet for 20 years. The competitionin the strobilurin areageneratedn the last coupleof years
at leastten nev commerciallyactive compounds and scoresof in-the-pipe-lineprodicts, all based
on the rudimentarypharmacgphoresresponsiblefor the unique modeof action: methoxyiminoor
methoxyethenopherylaceticmethylestersor methylamides.

(ii) Concurrently all major ag-chemcompaniesare vigorously seekingnewn non-strobilurinfungi-
cides with novel modesof action. Interestingly practically all the recently annourted active
compouwnds embodythe function of carboxamide or sulfonamic. Someof theseamide-dened
molecules(suchas Du Ponts Famoxadoe and Cyazofimideby Ishihara)are potentinhibitors of
mitochondial electrontransportblocking (analogosly to strobilurins)thefunctionof the ubiquinol:
cytochromec-oxireductaseomplex. Others,e.g. Carpropamidof Nihon-Baye and Fenoxail by
BASF, areclassifiedassystemianelaninbiosyrthesisinhibitors. Othercontemporarynoleculesare
FenamidongAventis), Fenheamide and Iprovalicarb (Bayer), Ethaboxam(LG), Benthiavalicarb
(Kumiai) andSilthiofam (Monsanto).

(iiiy Emeging compretensionof natural plant defensestratgies and mechanismgyave way to
artificial inductionof diseaseesistancén crops.Theconceptof systemicacquiredresistancés nowv
well established ChemicalactivatorssuchasacibenzolatS-methylandbiologicalinducerssuchas
the polypeptide Harpin are alreadyavailable on the market. Thesecompounis have no fungicidal
actiity in vitro, but whenappliedto a plantthey initiate complex signalingpathwaysactivating the
plant’s own defensesystem.Interestingly enharcedtoleranceto heat,chilling anddrought stresses
combinedwith increasedutrientuptale andfastergronth arealsoobsered

Molecular Diagnostic Proceduresfor Production of Pathogen-FreePropagation
Material

Shulanit Manulis
Dept. of Plant Patholagy, ARO, The\oblcani Center BetDagan5025Q Israel
[e-mail: shulam@netvisionet.il]

Productionof disease-frepropagationmaterialis consideredh majormeansof controllingmost
bacterialdiseasesparticularly when neitherresistantclonesnor effective chemicaltreatmentare
available. For this purposesensitie, specific, rapid and reliable detectionmethodsare required.
Theadwent of molecularbiology andparticularlythe polymerasechainreaction(PCR)opered new
waysfor characterizatiomndidentificationof plantpathogensindfor devising diseasenanagenent
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stratgjies. PCR-basedletectionmethodsare relied upon for the development of primersfor the
specificdetectionof the pathgen. The useof pathognicity genesas tamgetsfor primersdesign
is the preferredprocedurefor obtaining specific primers. However, other proceduies may also
be usedfor this purpcse. The advantags and disadwantagesof the available diagnestic methods
were discussedy presentingseveral examples. In the caseof Erwinia herbicda pv. gypsopilae
causinggall forming in gypsophilaplants, studiesof the molecularbasisof pathogeicity enabled
the developmentof a specificPCR procedire basedon the sequencef the cytokinin biosynthesis
genes.In geranium,produdion of nuclearstock of motherplantsfree of Xanthomona campestris
pv. pelagonii is basedonimmunoflugescence&ombinedwith isolationon a platingmedium.Since
in this procedue false positives often occur a specificPCR-basegrocedue for detectionof the
pathog@ in geraniumplantswasdeveloped. Detectionof Agrobacteriumtumefaciensn asterand
roseis being carriedout by plating on a semi-selectie mediumand confirming positive resultsby
PCR.The useof this procedire for produdion of cleanmotherplantsof the rootstockRosaindica
is currently being evaluated. In cabbae seeds PCR-basedgrotocolsfor detectingXanthomoas
campestrissubsp.campestrisand Erwinia carotovora subsp.carotovora have alsobeendeveloped.

Developmentof Milbemectin asa Trunk Injection Agent aganst Pine Wilt Disease
Causedby the Pine Wood NematodeBursaphelenchus xylophilus

Keiji Tanaka; Reiji IchinoseandKinji Tanizava
AgroscienceReseath Lab,, Sanko Co. Ltd., Shiga520-2300, Japan
[*e-mail: tkeiji@yasu.sanko.co.jp]

A trunk injection of nematicidalcompoundsto pine treeshasbeenrecognizedo be a practical
and effective methodto control pine wilt disease. The pine wood nematode Bursapltelentius
xylophilus(Steineret Buhrer) Nickle, is the causalagentof this diseaseof Japanesélack andred
pines.This nematoe is transmittedo healthypine treesby the Japanespine savyer, Monodamus
alternatusHope,duringtheir maturationfeedingon twigs. Fromthetwigs the nematodesreknown
to spreaddown througtoutthetrunk of the pinetreewithin acouge of days,andto inducecavitation
—which causesvaterdeficitthroughait the trunk andfinally leadsto deathof thetree.Milbemectin,
a mixture of milbemycin Az and milbemycin A4, exerts potentanti-nematod| activity againstthe
pine wood nematode Whenit wasinjectedinto the trunk of a pinetree,it wasfoundto be widely
distributed inside the trunk and branchesof the tree, andkilled the nematodedeforethey caused
fatalwilt of thetree. Thesite of transmissiorof the nemato@sby the Japanespine savyeris anev
twig of thisyears growth. Thereforemilbemectinmustbedistributednot only throughouttheinside
of thetrunk but alsoto thetwigs, in orderto controlthe nemato@ effectively.

Production of Anti-virus, Vir oid Plants by GeneticManipulations

Isaolshidal-* MasayoshTukahaa,! Masaharwoshioka,? ToshiyaOgava,? Maokoto
Kakitani' andToshihiroToguri?
!Pharmacetical Division, 2Central Reseath Labsfor Key Technolagy and®Agribio Business
Division, Kirin Brewery Co. Ltd., Tokyo 104-828, Japan [*e-mail: iishida@kirin.co.jp]

Most pathogeit plant virusesare RNA viruses,which make doule-strandedRNA (dsRNA)
forms when they replicatein their host plant cells. Introduction of dsRNA-specific ribonudease
suchasShizosacharomycegpombederivedpacl proteinandanimalcell-dervedinterferon-inducd
2' 5’-oligoadetrylate synthetas€2-5Aase)/riboncleasd. (RNasel) systeminto diverseplantsmay
male the plantsresistanto variouspathognicvirusesandviroids. It wasdemonstratethatthe pac
| orthe2-5Aase/RNasek transgenidobaccoplantsareresistanto variousvirusesincludingtobacco
mosaicvirus (TMV), cucumbe mosaicvirus (CMV) and potatovirus Y (PVY), andalsothatthe
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pac| transgenigpotatoplantsare resistantto potatospindletuber viroid (PSVd). We established
the transformationsystemof chrysarthemumplants, and recently developel the pac| transgenic
chrysantemum(Dendranthemumgrandiflora cv. Reaganyesistanto chrysaithemumstuntviroid
(Csvd).

Production of Patchouli Mild Mosaic Virus-ResistantPatchouli Plants by Genetic
Engineering of Coat Protein Precursor Gene

NaotoKaddaniandMasatolkegami*
Dept. of BioscienceFaculty of AppliedBioscienceTokyo University of Agriculture, Tokyo
156-85@, Japan [*e-mail: ikegami@nodai.ac.jp]

Patchouli (Pogostemoncablin Benth.) is an aromaticcrop which yields an essentialoil and
is widely cultivatedin South-Eastsia. Patchoulimild mosaicvirus (PaMMV) infects patchouli
plantsand causesa decreaseén leaf biomassand essentiabil yield. We succeededn produdng
transgenicpatchouli plantswith PaMMV coat protein precurso (CP-P)geneby Agrobacterium
mediatedransformationPaMMV CP-Pgeneintegrationinto the patchouligenane wasconfirmed
by PCRand Southerrblot analysis.The copy numberof integratedgenesn the transformantsvas
estimatedo be oneto threeby Southerrblot analysis.The transformantwith threecopy geneswvas
testedfor resistancao PaMMV by artificial inoculationin an ervironmenally controlledcabinet,
and this transformantwas found to be highly resistantto PaMMV. The transgenigpatchauli plant
with PaMMV CP-Pgeneshouldprovide valuablematerialfor protectionagainstPaMMV.

TransgenicPlants Tolerant to a Pathogenic Toxin Confer EnhancedResistanceo
Plant Diseases

Hiroyuki Anzail** andKatsuyhi Yoneyama
! GeneReseath Center Ibaraki University, Ami, Ibaraki 300-03% [*e-mail:
anzai@ipc.ibaaki.ac.jp]; and2Sdool of Agriculture, Meiji University, KawasakiKanagawa
214-851, Japan

A simple and useful stratgyy for molecular breeding of disease-resistanplants involves
introducing a toxin-tolerantgeneinto plants, with typical examplesbeing tobaccowildfire and
kiwifruit canler diseases.Wildfire diseaseof tobaccoplantsis causedby Pseudomoas syringae
pv. tabacithatprodiwcestabtoxin,a potentinhibitor of glutaminesynthdase. A tabtoxinresistance
(ttr) geneencodng acetylationof the toxin wasclonedfrom the pathogentself andintroducedinto
tobaccoplantsby Agrobacteriummediated transformation. The transgenictobaccoharboringthe
genebecameesistaninot only to tabtoxinbut alsoto wildfire disease This wasthefirst successful
caseof the transgenicplants evincing bacterial diseaseaising a genetic engineeringtechnique,
althoughnumeraus virus-resistantransgeniglantshave beencreated. Anotherexampleis canler
diseaseof kiwifruit plantscausedby P. syringaepv. actinidiag which producesthe pathognic
toxin phaseoltoxin. Thistoxin inhibits ornithinecarbamg! transferas€OCTase)relatedto aminine
biosyntheis in the chloroplastsof plant cells. The clonedphaseolotoi-insensitve OCTasegene
(argK) from P. syringaepv. phaseolicolawasintroducedinto kiwifruit plantsby Agrobacterium-
mediatedransformationin which theargK genewasfusedto thetransitpeptidegeneof RubiscoSS
from tobaccaoplants.An assayof diseaseesistancéy sprayinoculationof P. syringaepv. actinidiae
shavedthatthetransgenidkiwifruit plantshadenhancd resistanceo canler diseaseindsuppresse
bacterialpropagation.Suchprogresswill alsocontribute to a basicunderstading of plantdiseases
on the relationshipbetweensymptan development and pathogeic toxins, and on the interaction
betweerpathoges andplants.
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PESTICIDESAND THEENVIRONMENT

PesticideDegradation and BiochemicalActivity of Solar Photocaalysis

LeaMuszkat!* L. Feigelson, LenaBir! andK.A. Muszkat
nst. of Plant Protection,ARD, The\blcani Centey BetDagan 50250 [e-mail:
vplmskat@gri.gov.il]; and?Dept. of Structuial Biology, Weizmanrinstituteof ScienceRehwot
7610, Israel

Titanium dioxide photocatalys hasbeenthe focusof muchwaterpurificationresearchyhich
revealedits potentialin degracationof hazardos organicsubstaces,andrecentlyalsophotocatalyt-
ically inactivatedmicrobial cells have beenreported. Both of theseaspectsvere discussedn the
presentvork, which includesresultson the dye-enfancemenbf the TiO, photocaalytic processaind
on the photocatalyticdegraddion of proteins. Dye-photo@hancemast of the TiO. photocatalytic
processhasheenstudiedin herbicidesof the bromourad andtriazinegroups. Accelerationof the
photocaalytic oxidationof bromadl andbromouracil wasobseredby a proces®of dye sensitization.
Both UV andvisible light were requiredfor the enhancd decompaition. The mechanisnof the
reactionseemsto involve a combinationof oxidation by hydroxy radicals,via the hole-electron
semicondator route,with oxidationby singletoxygen of photo-ocidation intermediateof the OH
process. In parallel, the photacatalytic degradationof proteinshas beenevaluated. The TiO,
photocaalyzed oxidation of examinedmodel proteins(albumin, ovalbumin and gammaglobulin)
shaws the susceptibilityof the proteinto photacleasage and of the amino acidsto photocatalytic
degradation Tyrosinewasthe mostsensitve to photocatalytiadegradation, while the degradationof
thealiphaticaminoacidsglycine andasparaginavasslow.

Photostabilization of Biocontrol Agents

E. Cohen
Dept. of Entomolay, TheHebrew University of Jerusdem, Faculty of Agricultural, Foodand
EnvironmentalQuality Sciencs, Rehwot 7610Q Israel [*e-mail: ecohe@agri.huji.ac.il]

Biocontrol agentsoffer toxicologically safe and ervironmertally acceptablealternatves to
synthetic pesticides. Invariably, the efficacy of biocortrol measureshas been compromisedby
poor persistenceand inadequée field performance Photosensitity to solarirradiation hasbeen
recognizedasthe major ervironmental factorresponsibldor suchdisappanting field performance.
Clay surfaceswere usedfor adsorptionof cationic photopotectantssuchas acriflavine, berberine
and palmatine. Biocontrol agentslike microbials (Bacillus thuringiensis)and entomopéghogenic
virusesand fungi were greatly photcstabilizedby clay—dyecomplees. As the toxicological safety
of the cationic dyesis uncertain,other potential photostaBlizers, such as the negatively chaged
Naphthol Yellow S and Fast Green, were selected. In order to bind theseanionic compainds
successfullythe surfacechage of clayssuchasmontmorillonite attapulgite kaoliniteandbentonite
wasreversedoy adsorptiorto thepolycationchitosan.Thepoteny of theclay—chitosa—dyematrices
to photostabilizeéhe entomopatbgenicfungus Asersonia sp. wasdemongrated.

INTEGRAED PESTMANAGEMENT

The Perspective of Ecologicd WeedControal

MasayukiNemoto
Dept. of Landscaje Architecture, Faculty of Regional EnvironmentScienceTokyo University of
Agriculture, Tokyo 156-892, Japan
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Ecologicalweedcontrol method canbe consideredrom the following threeviewpoints: The
first way is to createunfavorableconditionsfor weedplants,which enharce the competitive ability
of target plants(crops)againstthe weedplantsby modifying the seedingtime, amountof saving
seed,managemet of waterandfertilizer, andsoon. As a result, unfavorableconditionsfor weed
plantsarecreated The secondmethodis to introducecomparon crops,suchasa cover cropandlive
mulch, which effectively cover the barespaceon the groundsurfaceand suppresshe emegenceof
weedplants. Someof the companion cropsmay resultin allelopathicdepressionThe third method
is to suppresshe formationanddispersionof the weedplant’s reprodictive organs— suchasseeds,
rhizomestubers bulbs— by meanwof croprotationandalterationof croppingsequene. This method
alsoshutsout the troublesane weedsinvadingfrom outside.Weedplantsareunirvited guestsn the
rural ecosystemwhich are continwusly spreadby humanintervention. In my opinion, the aim of
weedcontrol is not to suppressveedgrowth, but to provide an obstructionto the living spacefor
weeds.

Nonfungicidal Strategiesto Control Soilborne Plant Diseases

TsutomuArie,!* Ryo Ishikava,2 KentaroShirouz,! HideoNakashita® TohruTeraola
andlsamuYamagehi*
!Laboratory of Plant Patholagy, Tokyo University of Agriculture and Technolagy (TUAT), Fuchu,
Tokyo 183-85® [*e-mail: arie@mail01.tuat.ac.jp]?Agricultural Reseath Laboratories, Takeda
Chemicallndustries, Tsukubabaraki 300-4293;*Microbial Toxicolagy Laboratory, RIKEN, Wako,
Saitama351-0198; and*RIKEN Plant ScienceReseath Center Wako, Saitama351-0198, Japan

Facing the possible explosion of the earths population, maintenace of sustainableagro-
productionshould be one of the most importantaims of modernscience. Diseasescausedand
developed by soilborne pathogns have been great obstaclesto achieving that aim. Recently
ervironmental risks of applyingbiocidal soil-fumigantssuchasmethylbromideto control soilborne
diseaseshave beentamgeted, and constructionof integrated managmentsystemswhich will be
morein harmory with the ervironmert is demamled. Non-fungicidd chemicalsare expectedto
be lesslikely to lead to development of fungicide-resistanpathoges and to have lessimpact
on the ervironment. Two examplesof non-fungicidal chemicalscapalte of controlling soilborne
diseasesand their possiblemechanismsare: (i) Epoxyda, with anti-auxinicactivity and which
reducessymptomdevelopment of clubroot diseasgPlasmodioplora brassicag on Brassicaspp.;
and (i) ValidamycinA, which induces resistancdo Fusariumwilt diseaseFusariumoxyspoum
f.sp. lycopesici) by foliar sprayon tomato.

Insecticide ResistanceManagementPrograms: Their Importance in Controlling
Insect Pests

A.R. Horowitz!* andl. Ishaayd
Dept. of Entomolay, ARO: ! Gilat ExperimentStation,M.P. Negev 85280[*e-mail:
hrami@netvision.n&l]; and2TheVoIcaniCenterBetDaganSOZEO, Israel

Thelsraeliinsecticideresistancenanagemetr(IRM) stratgy, introducedn cottonin 1987aspart
of anintegratedpestmanagemet (IPM) program is focusedprimarily on controlling cotton pests
with novel insecticidesalong with alternatve control measuresuchas sex disruptionand natural
enemyencouragment. Eachinsecticideis usedonceduring a crop seasonfollowed if requiredby
anotherinsecticidewith a differentmodeof action. Therehasbeenextensve resistancenonitoring
throughaut this periodto detectary resistancarisingin key cottonpestdespitehesedRM measures.
The rationaluseof insecticideshasled to substatial reductiors in insecticideapplications,andin
generahasmaintainedhe susceptibilityof the pestgto the variousgroups of insecticidesHowever,
after 13 yearsof the IPM-IRM stratgy, somechangesin resistanceto corvertional and novel

216 Meeting



insecticideshave beenobsered. Modificationsto thestrateyy, whichincludetheuseof BT-transgenic
cotton, are being considerd. At presentsimilar stratgjies are being developed and implemented
area-widefor variouscropsin Israel. The history of resistancedevelopmentto pyriproxyfen by
the whitefly Bemisiatabaci (Gennadius)s a casein point. This provides a striking example of
the genetic,ecologicaland operationalfactorsthat combineto promoteresistancegven within a
well-definedIRM strat@y. Pyriproxyfen,a juvenile hormore mimic, normally shavs outstanéhg
effectivenessagainstB. tabad field popuations. The dynamics of pyriproxyfen resistancen B.
tabacihave beenstudiedmostintensiely in cottonfieldsandgreenhosesin Israel. High resistance
to pyriproxyfen evolved oneyearafterits introductionin a greenhosefloriculture, after successie
applications After 9 yearsof pyriproxyfenusein cottonfieldswith only oneapplicationperseasona
moderateo high level of resistancevasobsenedin somelocalities.As aconsegence pyriproxyfen
usein high-resistancdocalitieshasceasedbut in areaswith low frequenciesof resistancecotton
growershave continuedto achievze reasonale control of B. tabaciwith pyriproxyfen. The absence
of pyriproxyfen applicationgn somecottonfields,led to loweredresistancéevelsin 1998-2000.

Enhancing Biologica Control with Selective Pesticides:An Experimental and
Practical Approachto PestManagement

HisashiNemoto
Sectionof AppliedBiology, SaitamaAgriculture & ForestryReseath CenterKiku 34560037,
Japan

In most areasof the world, the identity of important natural enemiesof major pests of
vegetablecropsis often unknovn andthusthe effectsof pesticideson thesenaturalenemiegemain
undetermind. In such areas,however, it is possibleto determinethe effects of pesticideson
major pestsand their naturalenemies,and to find selective pesticideswhich enhane biological
control. This canbe doneby recordingseasoniachangs in the abundane of all pestsand their
natural enemiesin small field plots sprayed,repeatedly with all available pesticides. We have
developed this experimentaland practicalapproachto pestmanagemst for eggplant and broccoli
andobtainedsuccessfutesultsin field experiments.On the basisof theseresultswe suggestedthat
enhaning biological control with the useof selectve pesticidess a viable apprachfor vegetable
pestmanagerant.

Needfor IPM Paradigm Shift in Asian Agricultur e

YoshitoSuzuki
Dept. of Entomol@y and Nematolagy, National Agricultural Reseath Center Tsukuba305-866,
Japan [e-mail: pa842@afrc.go.jp]

ThelPM philosoply hasbeenthedominant paradign in crop protectionsinceit wasestablished
in the 1960s with a backgound of industrializedNorth Americanagriculture,althoughit hasbeen
diversifiedin the processof its promotionto multiform socioeconmic circumstancesWorldwide
popularity of IPM hasbeenattainedbecauset is considereddeal for both reducirg ervironmental
risk and maximizing farmers profit. Neverthelessthe delayin IPM implementatiorhaslong been
the sourceof dispute. The original concept of IPM, often referredto as strategic IPM, is to aim
at maintainingthe pestpopulationbelov an acceptabldevel basedupon thoroughand extensve
understading of agro-ecaystemsTo this end,systemsapproat hasbeenconsideredundamenal.
In practice however, the mostwidely recommendedndemplo/ed IPM technolay hasbeento limit
pesticideapplicationonly whenthe pestpopulationdensityreachesa certainlevel. For this tactic
IPM, the determinatiorof economidnjury level andcorrespoding actionthreshold combinedwith
monitoring of pestoccurreme, playsa key role. | discussedhe reasonwhy neitherform of IPM
is difficult for Asian farmerswith a small-sizefarm to adoptundereconomicglobalization. On
thesebased alsopropasedwhat! conside essentiafor appropriatdPM technoloy developrentin
monsom Asia.
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