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ABSTRACT  

In thestudy ofthe effects ofInsect Growth Regulators（IGR）inrelationtovariousstagesoflarvaldevelop－  

ment，tWOSuSCeptible strains and one DDT－reSistantstrain ofMusca domesticaweretestedbythreemethods（oral  

feedingwithlGR treatedfood，IGRin Brain HeartInfusion Agar andIGR treated cottonwool）against ZR－515，  

PH60・40，PH60・38andMos－0585．  

■■  TheLC5。foralltestedcompoundsvariedirrespectiveofthemethodsofexposureandthedeveloplngStageS  
Of the flies・HoweverIZR－515showedtheimmenseeffectespecially ontheearly thirdinstarlarva・The LCso by  
treated cotton wooIwas about8times ofthosebytreatedin BrainHeartInfusionAgarandabout2timesofthose  

by treated food．On the whole，eXpOSure tOIGRin Brain HeartInfusionAgarwasthebestmethodandearlythird   

instarlarvaewasthemosteffectivestageforapplyingtheIGR・Basedonthesespecificcriteria，theLC50Valuesof  

ZR・515，PH60・40，PH60・38andMons・0585inWHOstandardstrainwereO．11，0．65，28andl，000ppmrespective・  

1y．  
In comparison of the toxic effect ofthe compounds，ZR－515wasthe most potent．It producedvery high  

pupal－adultintermediate mortalities，WhereasPH60－38inhibitedchitinsynthesisandproducedmaineffectinpupa．  

Mons－0585was theleast potent compound and thelethaleffect occurredin both pupaandprepupalstages，butit  

tends to be morein thelatter one．  

Considering theinvoIvementin DDT－reSistance，the DDT・reSistant strain showed cross resistance to three  

IGRwithresistantfactors40，38andlOtiemsfor ZR・5r5，PH60・40andPH60・38respectively．  

INTRODUCTION  

Controlofhousefly，Musca domestica．byInsect Growth Regulator（IGR）wasthemostinterestingmethod  

amongalternative methodssince the discoveryofJuvenileHormoneMimicsasinsecticidel）．Numerousattempts  
havebeeninitiatedtofindtheeffectsofIGRontreatedadultandpupaofhousefly2・4）．  

Althoughin recent years，IGR have shown promiseincontrollingalotofinsects5），butinvestigationand  
bioassay for comparison with activities ofInsect Growth Regulators on houseflylarvae were scarecely reported．  
Recently，Gingrich and Hopkins6）reported thatwhen the3rdinstars of FIuemut（，biuirritan．ywere exposed to  

methoprenein cowmanure，emergenCe Ofadult wasinhibited．However，there was no effect when thelst or2nd  

■■instarorpupaewereexposedtothesametreatment、SincethemodesofadministrationoflGRareknowntoaffect  
the stage ofdeve10pment Ofthe fly and also assessments oftheir relative potencies，it was considered desirableto  

investigate these factors and to develop a rapid practicalbioassay procedure and to compare the activity offour  

IGRsonhouseflylarvae．  

MATERIALS AND METHODS  

l．mehousenycolonies  

l・1SIThestandardsusceptiblestrainwasobtainedinitiallyfromWHOcollaboratingcentreforstandardiz・  

ed Houseflies，Pavia，Italy．Asub－COlonywasstartedattheInsecticideResearchUnit，FacultyofTropicalMedicine，  

Bangkok，Thailandin1975．  

1・2SIThissusceptiblestrainwasorlglnatedfromHadyaiandwasco10nizedinthelaboratoryofInsecticide  
Research Unitin1975．Among the strains co11ected fromvariousplacesinThailand，thisisthemostDDT，SuSCepti・  

ble strain．  

1．3 R A highly DDT－reSistant strain which was collected from Samsennaiarea，Bangkok and maintained  

in thelaboratoryfrom1975．Selectionswere madeforthisstudy toraisetheresistanceto DDT．  

＊ DepartmentofMedicalEntomology，FacultyofTropicalMedicine，MahidoIUniversity，Bangkok，Thailand  
＝ PublicHealthLaboratoryofChibaPrefecture，666・2，Nitona・Cho，ChibaCity，ChibaPrefecture，Japan  
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2．Thechemicals  

Thefollowingcompoundswereused．  

2．1Juvenoids（juvenilehormonemimics）  

Methoprene，isopropyl（土）－（E，E）一11－rnethoxy，3，7，11－trimethyldodeca－2，4－dienoate・“Altosid”，  

りZR・515”，ZoeconCo．  

2．2 0therinsectgrowthregulators  

Mons・0585，2，6－di－tert－butyト4（aa－dirnethylbenzyl）phenoltMonsanto Co．）Dimilin，l－（4－Chloro・  

phenyl）－3－（2，6－difluorobenzoyl）urea［“Diflubcnzuron”，“PH60：40’’，Philips－DupharN・V・】PH60：38，l－  

（4－Chlorophenyl）－3T（2，6－dichlorobenzoyl）urea［Philips－Duphar］・  

3．Experimentalme仙ods  

3．1 Testbyexposuretoinsecticidetreatedfood  

The foodmixturewere prepared by usingrice bran andfish powderintheratioofl：1．About20gofthis  
food was mixed with15mlofwater．Graded dilutions ofinsecticidein food mixture were madein a plastic cup  
（10cmin diameter and12．5cmin height）．Theneachbatchof50early thirdinstarlarvaewasintroducedinto  

different plastic cupstobe continuously exposed untilthey developedto pupae，thenweretransferedintoaclean  

plasticcupandweremaintainedinthelaboratorytoassurethatalladultsemerged．  
The first and second stagelarvae were testedin thesame method ofexposure as those forthe early third  

Stagelarvae．  

3．2 Testbyexposuretoinsecticidein BrainHeartInfusionAgar  

Graded dilutions ofinsecticidein Brain HeartInfusion Agar medium（10g of Brain HeartInfusion Agarin  

500mlofwater）were preparedinaflask，AbatchoflOOearlythirdinstarlarvaewastransferredintothedifferent  
flask to have continuous exposure until they developed to pupae which were maintained to observe the adult 
emergenCeS．  

Thesameprocedurewasusedforthesecondandlatethirdstagelarvae．  

3．3 TestsbyexposuretoinsecticidetreatedcottonwooI  

Thesewerebasedessentia11y on thegraded dilutionrnethod，deseribedby DuToitandFiedler7）andby  
Shawand Blockman8）．Five mleach ofdifferent concentrationswaspipettedintoanindividua14x9cmflat・  
bottomed vialwhich contained O．5g ofabsorbent cottonwool．A batch of50early thirdinstarlarvae was then  
COntinuously exposedin eachvialwith serum Servingasfood supply andsuspendingagentfortheinsecticide．The  
larvaewereleftinthetestmediumforpupation．  

In allcases the chemicalswere dissoIvedin acetone and diluted toappropriateconcentrations．Observations  
WereCOuntedofthemortaltyindifferentinstarsuntilallweredeadorhademerged．  

RESULTS  

Three series of experiments were undertakenin this study toinvestigate the susceptibility ofthe various  
StageS Oflarvae to ZR－515，PH60・40，PH60－38and Mons－0585．TheresultsweresummerizedinTablelandwere  
COnSidered as follows：  

l．Testsbyexposuretoinsecticidetreatedfood  

l．1 Testswithfirststagelarvae  

The first stagelarvae ofboth susceptible Sland S2Strainswere testedwith4concentrations ofeachlGR  
（100，10，1andO．1ppm）．  

ZR－515inhibited development at pupal－adultintermediate stage．Most ofemerged adults were normal．The  
abnormaladultsdiedwithin24hoursafteremergence．  

PH60－40and PH60－38gave similar effects．The development oflarvae was affected at pupalstage．The  

puparium was softwith vesicular fluidinside and abubbleappearedintheanteriornotumbeneaththecuticle．The  

Cuticle at this point seemed transparent and thinner andit couldeasilybebrokenbyplacingadissectingneedleon  
the deformed area．  

Mons・0585showedmostoftheeffectsinthepupalstageespeciallyatthehighconcentrations．  

LC5。Values recorded from the tests showed that ZR・515was the most toxic ofallthe tested compounds．  
PH60－38was comparativelyinferiortoPH60－40andMons－0585wastheleastpotent．Thepotenciesofeachtested  
COmpOundswereinthesameorderinbothofSlandS2Strains・  
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Tablel ThepotenciesofIGRinrelationtovariousstages，Strainsandmethods  

LC5。OfIGRinlarvaltest（ppm）  
Tested  

COmpOund  Strain  ExposedtoIGR  ExposedtoIGR  Treated  

1nBHIA  COttOn  treatedfood  
wool  

Ll   Li   eLさ   Lユ   eL3   IL∋   eLぅ   

Sl   0．13   0．75   0．48   0．90   0．11   2．20   0．80  

ZR－515  S2   0．55   1．00   0．60   2．00   0．46   5．50   1．40  

R  4．40  62．50   4．60  

Rf  44  28．41   5．75   

Sl   18．00   18．00   8．00   10．00   6．50  ユ4．00  12．00  

PH60・40  Sユ   22．00  24．00  11．00   15．00   7．50  40．00  11．00  

R  250．00  320．00  500．00  

Rf  38．46  13．33  41．67   

Sl   30．00  90．00  30．00  36．00  28．00  50．00  38．00  

PH60・38  S2   4（i．00  48．00  44．00  80．00  42．00  140．00  44．00  

R  290．00  400．00  600．00  

Rf  10．36   8．00  15．79   

1300   1100   

Mons-05 8555 2400   1300   

1．80   1．43   1．91  

Ll＝firststagelarvae  IL3 ＝latethirdstagelarvae  
L2 ＝seCOndstagelarvae  BHIA＝ BrainHeartInfusionAgar  

eLさ ＝earlythirdstagelarvae  Rf ＝Resistantfactor（COmparedwithSl）  

The SIStrainwasmoresusceptibletoallcompoundsthantheS2Strainascanbeseenfromthefo1lowing  
LC5O Values，forSIWereO・13・0・18・30，1100whileS2WereO・55・22・46・3・000forZR・515・PH60・40・PH60・38  

and Mons・0585respectively．  

1．2 Testswithsecondstagelarvae  

The testswereperformedwithSlandS2Strains・Theoverallresultswerealmostthesameasthetestwith  
′■firststage．ZR・515showedthemaineffectsatpupal－adultintermediatestage，WhileP＝60・40andP＝60・38pro・  

duced their main effects rather earlyin pupalstage．The effect ofMons－0585wasnotclear．However，itseemedto  

bemoreactiveinearlymetamorphosisfrornlarvaetopupa．  
AmongthefourinsectgrowthregulatorsIeVidenceofmostpromisingpotencywasobtainedforZR・515with  

LC50ValuesO・75andl・OforSlandS2Stains・TheremainingPH60・40had18and24forSlandS2reSpeCtively・  
ThefiguresofPH60－38were90forSland48forS2・TheMons－0585hadverylowpotency，thatisthehighest  

COnCentrationoflOOppmonlyproducedlessthan50％ki11．  

1．3 Testswithearlythirdstagelarvae  

The resultsshowed that allcompounds sti11producedtheirmaineffectsasinprevioustests．Mons・0585gave  

morespecificeffectsinthepupal－adultintermediatestageespeciallyatthelOOppmconcentration．  

Although thelarvalmortalities were also highasthe previousexperiment，the percentagesofinhibition of  
adult celosion were highlyincreased notablywith Mons・05851The LC50ValuesofZR・515，PH60－40，PH60・38  

and Mons－0585were O．48，8，30andllOOppm・TheS2StrainwasmoretolerantthanSlandthefiguresofLC50  
Wereinthe orderofO．6，11，44and1300pprn．  
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2．TestsbyexposuretoIGRinBrainHeartInfusionAgar  

Because ofthe dullresultsand disadvantages obtained from the previous tests，SOthismethodwastriedout  

inthesecondIearlythirdandlatethirdinstarlarvaeofSl，S2andRstrains・  

2．1 Testswithsecondstagelarvae  

The effects of allIGR on the second stagelarvae were not promising．Thelarvalmortality ratesin each  

COntrOland test groups of Sland S2 Strains were stillhigh although they were slightlyless than the  
previousmethods．  

ZR・515showed noticeable effectsin pupal・adultintermediate stage．The effects ofPH60・40andPH60－38  

WerethesameandwereparticularlyevidentinthepupalstageMons－0585didnotshowanyspecialeffect．Itseemed  

toproducenoeffectontheabnormaladult．  

In consequence ofdose andresponse curves，the LC50Valuesofthe fourIGRsin the precedingorderwere  
O．90，10，36，1100forSIStrainand2，12，80，1800ppmfortheS2Strain・  

PH60・40and PH60－38were more effective thanin the pervious tests．Theothertwocompoundswereless  

potentthanexpected・TheSIStrainwasmoresusceptiblethantheS2Strain・  

2．2 Testwithearlythirdstagelarvae  

Early third stagelarvae ofSl，S2and R strainswere treatedwithIGR mixedwithin Brain HeartInfusion  
Agr．It was clear that allIGR produced their evident effects almostin one category especially at thehighconcen・  
tration．Treatmentswith ZR－515 gave resultsin pupal－adultintermediate category．Thelarvae treatedwith PH  
60－40and PH60－38died mostlyin thepuaplstage．Mons－0585tendstobernoreactiveinpupal・adultintermediate  

Stagethaninpupalstage．AllcompoundsshowedlittletoxicityagalnStthelarvaestage．  
Based on the LC50 ValuesIZR・515wasthe most potent ofallIGR，followedby PH60・40〉PH60・38and  

Mons・0585・The SIStrain wasthe mostsusceptibleandS2WaSSlightly tolerant・Therewassornecorss－reSistance  

in the R strain whichis the DDT－reSistant strain．  

一ヽ  

2．3 Testwithlatethirdstagelarvae  

From the data presentedhereitwasapparentthat ZR・515rnostyieldedthepupal・adultintermediateeffects．  

The PH60・40and PH60・38gavetheeffectsinpupalstage．Finally，Mons－0585seemedtoproducenearlythesame  
number of two main effects，Pupaland pupal・adultintermediate．It wasinteresting to note that there were very  
littleornoeffectonthelarvaeespeciallywiththeMons－0585treatmentsofallstrains．  

Again，thesusceptibility ofthe strainswerein the orderofSl，S2andRstrains・Highresistantfactorswere  
shownin the R strain．  

3．TestsbyexposuretoIGRtreatedcottonwooI  

To galn futherinsightinto the factors concerned with route ofapplication ofIGR，teStS Were undertaken  

With the early thirdstagelarvae ofSl，S2and Rstrains・ThelarvaewereexposedtofourconcentrationsofIGR  
treatedcottonwool．TheresultsofthisinvestigationweresetoutinTablel．  

ZR，515，PH60－49and PH60－38produced their main effects as previous results，but Mons・0585showed  
SOmemOreParticularevidenceinthepupalstage・Therewasnoeffectonthelarvaeandthenumberofabnormal 
adultswereverysmall．  

一ヽ  

Comparingwith LC50Value of alllGRin each dorsage mortality curveoftheexperiments，itwas clearly  
found that ZR・515was the most potent．PH60－40and PH60・38were moderate and Mons－0585was theleast  

potent．Therewasevidenceofsome degreeofresistanceintheRstrain．  
Theoverallresultsthat hadbeen describedleaded tothefo1lowingconclusions：一  

1． Method  

Among thelarvaltestsin various types ofmedium，eXpOSure tOIGRin Brain HeartInfusion Agar was the  
best method asit gave thelowest LC50Valuesexpecia11y withtheearlythirdstagelarvae（Figurel）・Similarresults  

WereObtainedwhenusingvariotユSStageSOflarvaeandstrains．  

－3〔）－   



千葉衛研報告 第4号 27341980年  

0．025  0・1  5  10  0．5  1  

Dosage（ppm）  

■■  

Figurel・ComparativepotenciesofZR－515agalnStearlythirdstagelarvaeofhouseflySIStrain  
byexposuretoIGRinvarioustypesofmedium  

2．Stageofapplication  

Basedontheabovebestmethod・theearlythirdstagewasthemosteffectivestagesincetheLC500fZR－515  
Were O・90，0・11and2・20ppmforthesecondstage，earlyandlatethirdinstarlarvaerespectively（Figure2）．Com－  
Paragive potencies ofother tested compoundsand othermethods alsoshowedsimi1arresults．Therefore，theearly  

thirdstagewasthemostappropriateapplyingtheIGR．  
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0．025  0・l  0．5  1  5  10  
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Figure2・ComparativepotenciesofZR－515againstvariousstagesofhouseflySIStrain  
TestbyexposuretoIGRin BrainHeartInfusionAgar  
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3．Efficiencyofthetestcompounds  

Accordingto the bestmethodandstageforapplicationaspreviouslymentioned，itwasrevealedthatZR・515  

was the most potent compound．PH60－40and PH60－38wasmoderately effective and Mons－0585gave theleast  

effect．（Figure3）．  

■ヽ  

Dosage（ppm）  

Figure3．ComparativepotenciesoflGRagalnStearlythirdstagelavaeofhouseflySIStrain  
TestbyexposuretoIGRin BrainHeartInfusionAgar  

4．Involvementinresistance  

In the testswith DDT－reSistant strain，itgave44timesresistancewith ZR・515and38timesresistanceintest  

with PH60－40．The resistant factor with PH60－38was not resistant．There was no cross resistance to Mons－0585．  

DISCUSSION  

As ZR－515was the most effective compound agalnSt housefly，this result agreedwith the result ofSehnal  

and Zdarek9）．Itinhibited the developmentatpupal－adult transformation andgave50％reductionprogeny of  
emergedadult．SimilarresultwasreportedbyJakoblO）．Herevealedthatafterseedingnewlyhatchedlarvaewith  

e 

saiii 
、  

cuticle．ThisresultconfirmedthatofWright11）．ThedisruptionofchitinsynthesisofYuandTerriere12）reported  
that PH60・40was more effective than PH60－38，Which agreed with this result．PH60・40and PH60・38notonly  

inhibit chitin synthesis，but reproductiveinhibition was also foundwith the exposure to bothIGRin BrainHeart  
InfusionAgar．Thisresultagreedwith theworkofWrightetal．，15）astheyreportedthatPH60－40wasableto  
reducehatchabilityofeggto23．1％andonlylO％ofthemdevelopedtonormaladult．  

Mons－0585 was not effective enough for the controleveninlarvaltest，itinhibited melanization of  

mosquitoesandkilledthemataperiodofpupatransf。rmation16）．Butfromthisinvestigation，Mons・0585could  
notinhibit melanization ofhousefly pupae and gave only12％inhibition adult eclosion．This result wassimilarto  
thework ofJakoblO），Who reported that even at the highest dose，250ppm，itgaveonlylO％inhibitionadult  

eclosion．  

On the whole，theIGR although quite potent against the thirdinstarlarvae ofhousefly showed，reduced  

effects on the first and secondinstarlarvae too．The moulting disturbance compounds（PH60・40and PH60・38），  

although structurally unrelated toJuvenile Hormone analogue（ZR・515），Showed effectslargelysimilartothoseof  

thelatter，withthepossibleexceptionofMons－0585，WhichwasratherineffectiveagalnStthehousefly．  

So for as the results obtained by the methods concern，eXpOSurein Brain HeartInfusion Agar wasthebest  
method and the early third stage oflarvae was the most effective stage．Recently，it has been shown that metho－  

Preneinhibited the adult emergence when applied to the third stagelarvae ofH．irritansincowmanure，butthere  

wasnoeffectatallwiththeotherinstarsorpupae6）．Itwasevidentthatthesehavetoberelatedtosuchfactors  
as the stage ofthe fly tested，the method ofexposure，and the type ofinsecticide used for each test．Itisin the  
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1ight of these factors that such other considerations as differentialrates of contact penetration（Or absorption），  

metabolismanddetoxificationofthetestcompoundsbythedifferentinsectformsmustbeviewed．  
Thus the fact that the toxicity of many insecticides does vary with the methods and circumstance of their 

applicationisnotsurprising，althoughSunandJonson17）did observe thattheexactnatureofsuchva，iati。nis  
Often difficult to explain．For their effectiveness，Virtually alltheinsecticides usedin the present study depend  
primarily on reaching andinterferringwiththemetamorphosisoftheexposedflies．Thesignificantdifferencenoted  
between the tolerabledoseofinsecticidesadministeredorallyandbydermallytothefliesunderscorestheimportat・  

ance ofnot only the physicalbarriers posed by the flyintegment（i．e．the suticle and body wa1lontheonehand，  
and the gut wallon the other）in terms ofpenetration，but alsothephysiologicalbarrierposedbytheinsectmeta・  

bolicsyste叩intermsofdetoxificationandexcretion．  

The problem of choosing an acceptablelaboratory method for assayinglnSeCticides usedin the controlof   
SpeCificinsectscallsforconsiderationofavarietyoffactors，thernoreimportantbeir！gundertheseheadings：（1）  
the sensitivity and reliability ofthe test method，（2）its simplicity and convenience，（3）its suitable tofieldcondi・  
tions．  

In the test with fourinsect growth regulators，the R strain showed corss－reSistance to three compounds．  

This could perhaps by explained by enhanced microsomaloxidation．These observations agreewith those   
by Dyte18）andPlappandVinson19）whohaverespectivelyreportedsomemeasuresofcross－reSistancebetween  

一■Juvenile hormone mimics and different organophosphorus compoundsin studieswith flourbeetle（Tribolium   
〇aStaneum）andhouseflies．CerfandGeorghiou20），Whilenotingvariedlevelsofcross－reSistanceto ZR・515in  
PuPae Of house flies resistant to parathion，Ch10rthion，fenthion and dimethoate，rePOrted DDT－1indane resistant  

StrainsasentirelysusceptibletoJuVenilehormoneanalogue．  

Furthermore，PlappandVinson19）havenotedexperimentallyinducedcross・reSistancetovariousjuvenile  
horrnone analogues，implying that even higherlevels of resistance may develop whenlarge populations of the   

insectsareexpos3dtothehormonein pest controlprogrammes．  

Although the physioIoglCaland other activity ofjuvenile and moulting hormonesininsect metamorphosis   
havebeenwidelystudied21），theactivityofthenewgroupofcompoundsusedinthisstudy，Callsforcloseratten・  
tion．These newcompounds，COmprisingtwoDupharproducts（PH60・40andPH60・38）andtheMonsantoproduct   

（Mons・0585）produced effects very sirnilar to thejuvenile hormone analogue（ZR・515）in the house fly although  
theyareknowntodifferstructurallyfromthelatter．  
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EffectsofModeofTestingonSusceptibilitytoInsectGrowth  
RegulatorsofVariousStagesofDevelopment ofMusca  

イエバエの各発育ステージにおけるIGRに対する  

感受性の試験法の影響  

YuphaRONGSRIYAM，SupatSUCHARIT，WatanasakTUMURASVIN，  

林 晃史   

従来の殺虫剤と全く作用機構の異る新しい殺虫剤とし  

てhsec亡Grow亡hRegulators（IGR，昆虫成長抑制剤）  

が開発された。   

昨今，主要な害虫のひとつであるイエバエMusca  

domesticaLinne，1758が各種殺虫剤に対し，強い抵抗性  

を持つ傾向にあることが明確にされた。その対策として，  

新しい殺虫剤の開発研究がなされ，そのひとつとして  

IGRが検討されている。   

しかし，IGRの効力を評価するための検定法に関する  

基礎的な研究がすくなく，未解決の面がすくなくない。   

著者らはIGRグ）効力を適切に評価するたれ実験方法  

および供試今期などについて実験を行い，若干の知見を  

得たので報告する。   

実験方法は餌料摂食法，B．H．Ⅰ寒天培地法，棉培地法の  

3方法を用いた。また，供試虫は幼虫を用い，使用令期  

はⅠ令，ⅠⅠ令，‖令とした。   

実験の結果，実験方法により，IGRの効力順位に若干  

の相違あることが明かになった。また，IGRの力価を厳  

しく評価する方法としてはB．H．Ⅰ寒天培地法が適切で  

あることがわかった。   

また，いずれの方法での供試虫の供試合期が結果に大  

きく影響することが明らかになり，全般的にみてⅠⅠⅠ令期一ヽ  

が供試適期であることがわかった。   

なお，本実験に使用した】GRのうち，最も効果的で  

あったのはZR－515（Juvenoids）で，PH，60：40，PH60：  

38（Diflubenzuron）がこれにつぐi，のであった。Mons－  

0585の効果は最も劣った。ことに，ZR・515は致死効果が  

高く，PH－60・38はキチン合成阻害効果に優れ，蛸期に影  

響がみられた。Mons－0585は羽化阻害作用がみられ，他  

のものと梢々作用機構の違いがみられた。   

また，DDT抵抗性系統を用いた実験では若干感受性  

の低下がみられ，ZR－515で44倍，PH60－40で38倍，PH60－  

38で10倍の抵抗惟比が認められた。しかし，Mons－0585  

では交差抵抗性の発達が認められなかった。  

一ヽ  
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