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S▲lTOandKisabulyATOMI(LaboratoryofAppliedEntomologyandNematology,Facultyof
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3. 有機燐殺虫剤の土壌施用に関する研究. 第2報 82P按誠 Disulfoton及びDimethoateの土

鰍 こおける保持及び代謝の経時的変動.川森郁BB,斉藤野矢 弥富百三 (名古屋大学段学部苦虫学放弘

令-A-FITIJ'千柾区不老町)46.1.9.受理.

32P班至誠 Disulfoton及び Dimethoateの湛水土壌における保持と代謝の経時的変動を調べた.

池川氾後に土地に保持された Disulfotonの虫は Dimethoateより多く,特に火山灰土地では他

の土地より多良に保持された. また,Disulfotonを施用した土地による放射活性の保持は時間の経

過に仲ない漸次増加した.一方,施用厄後における Dimethoateの土壌による保持星は非常に少な

かったが彪用後2日間で急激に増加した.

土地有機物抽出法で得られる抽出液中の放射活性は Dimethoate保持の土地よりもDisulfoton休

相の土地で高 く,それらの値は時間の経過に伴なって増加した.

Dimethoateを施用した土壌からの水溶出物中から得られるクロロホルム可溶物質 (加水分解を受

けていない物質及び誘導体)の相対星はDisulfotonを施用した土壌からのそれより多かった.しか

し. それらの相対益の土壌間での差違は Disulfotonを施用した土地で見 られ沖班土壌>頁岩脱化

土地>火山灰土地のqlであったが.Dimethoateを施用した土壌間では明らかな差が見られなかった.

Disulfoton地用後10日経過した土地からの水浴出物中から得られるク｡ロホルム画分にDisulfoton

の sulfoxide誘耕作が検山された. また.Disulfotonの相対星が減少する一方,Disulfotonthiol

化合物の sulfone休が増加した. しかし,Disulfoton及び Dimethoateの thiol化合物は本実験

条件下では検出されなかった.

Introduction

Systemicinsecticidescanbeappliedinvarious

ways:foliarspray,bark,seedandsoiltreatments,

etc.Insoilapplication,mostoftheinsecticides

12

mayhavenodirectcontacttoplantroots,and

theirbehavioursareaffectedbywaterflowin

soilsandnatureofsoils.Itisthereforeimportant

toinvestigatetheinteractionbetweensoiland

享nsecticideinordertogetinformationsonthe
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persistenceofsystemicinsecticidesappliedto

soilsanduptakeofthem from soils.

Thepurposeofthisworkistostudytheretention

andthemetabolismofDisulfotonandDimethoate

invarioussoilsunderthesubmergedcondition.

hhterialfHLndAIethodd

ChemEcaLs

Thesynthesesof32p-labeledinsecticideswere

undertakenasdescribedinthepreviousreportl),

whichfollowsmethodsreportedbyDauterman

etat(1959)2forDimethoate(0,0,-dimethylS-

(ルーmethylcarbamoylmethyl)phosphorodithioate),

andbyMetcalfetat(1957)a)andO'Brien(1960)1)

forDisulfoton(0,0,-diethylS-ethy1-21merCaPtO･

ethylphosphorodithioate).Purities,specificradio･

activitiesandformulationsoftheseinsecticides

havebeendescribedinthepreviousreport.I)

Soils

Loamysand(organicmattercontent(0.M･)

1.1%,cationexcllangeCapacity(C.E.C.)5.4meq･/

100gsoil,pII4.7),clayloam (0.M.3.6%,C.E.C･

13.3meq.,pH4.9)andsiltyclayloam (0.M.15.5

%,C.E.C.33.2meq.,pH5.3)wereusedforthe

experiments.Furtherdetailonnatureofthesoils

hasbeendescribedinthepreviousreport.I)

Pyocedure

Eachoftheair･driedsoils,12.0,9.2or5.6gof

loamysand,clayloam orsiltyclayloam re-

spectively,wasplacedina50mJbeaker.One

hundredFJgOftheS空p-labeledinsecticideemulsified

inlOmJofdistilledwaterwasappliedtothesoil.

Thebeakerwasthenkeptat25o土3oCandabout

70% relativehumidity.At0(initialstage),2,6

and10daysaftersoilapplicationoftheinsecti･

c舌de,thesoilwaspouredintoacolumn(2.0cm

diameter)Withaglassfilterundersuctionand

washedwith200mJofdistilledwater.Theeluate

andthewashingcollectedthroughtheglassfilter

werecombined(water･eluate).Theinsecticide･

retainingsoilwasthentransferredtoanalminium･

foildishandwellmixed.Oneninthportionof

thesoilwasplacedinaplanclletanddriedup

underaninfraredlampafteradding2to3drops

of8%KOtimethanolsolution.Theradioactivity

measuredwascalculatedastheamountofthe

radioactivematerialsretainedinlgofair･dried

soil.

Extractionoforganicmatterfrom oneninth

portion of the insecticide･retaining soilwas

conductedbythepr∝edurereportedbyKumada

eLat(1967).n Theextractsoforganicmatter

werecentrifugedat4500r.p.m.for20minutes.

Analiquotofthesupernatantwaspipettedintoa

planchetanddriedupbytheprocedurementioned

above.Theradioactivitywascalculatedasthe

amountoftheradioactivematerialsextracted

from lgofair-driedsoil.

Thewater･eluatefrom the･soilcolumnwas

concentratedtoaboutlOmJat40°士2oC under

reducedpressureandextractedthreetimeswith

chloroform.Thechloroform extractswerecom･

binedandkeptovernightat5●Cafteraddingthe

appropriateamountofanhydrodssodium sulfate.

Aliquotsofthechloroform andwaterextracts

wererespectively pipetted into planchetsand

driedupbythesamepr∝eduredescribedabove.

Radioactivity wasmeasured by Alokathin

windowgasflowautomaticcounter.Self･absorption

ofradioactivitywasalsocorrectedbyweightfor

thesoilsample.

Thechloroform extractfrom thewater･eluate

wasconcentratedtoasmallvolumeunderreduced

pressureandchromatographed.Paperchroma･

tographyforDisulfotonwascarriedoutbyusing

lO% propyleneglycol･impregnated filterpaper

(Toyo,No.51A)andasolventof1parttoluene

and4partshexanesaturated with propylene

glycol.Eachmetabolitedetectedonthepaperch･

romatogram wasidenticallyevaluatedaccording

tothemethodreported byBull(1965).い For

Dimethoate,untreatedfilterpaper(Toyo,No.51A)

andacetonitrile:water:ammonitlm hydroxide

(40:9:1)assolventwereused(BullctaL1963,7)

HackskayloandBull1963.8)ZayedeLaL19689)).

Theradioactivityonthepaperchromatogramwas

measuredbyAloka4Trlowbackgroundgasflow

paperchromatogram automatic scanner. The

relativeamountofeachmetabolitewascalculated

from thetotalradioactivity detected on the

paperchromatogram.

Re8tlltEIandDi8CtIEISion

DisulfotonwasretainedmorethanDimethoate

inthreesoils,particularlyinsiltyclayloam,at

theinitialstage,andafterwardsthe retained

13
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Fig.1. Thechangesoftheamountoftheradioactivematerialsretainedinthesoils･
Note:LS.:loamysand,C.L.:clayloam,S.C.L:siltyclayloam.Theretentionjust

aftersoilapplicationoftheinsecticides

amountoftheradioactivematerialsincreased

gradually.Ontheotherhand,theamountof

Dimethoateretainedinitiallyinthesoilswasvery

small,buttheretainedamountoftheradioactive

materialsincreasedrapidlyduringthefirsttwo

days(Fig.1). Attheinitial stage,both the

insecticideswouldberetainedinthesoilswithout

degradation,buttheyseem tobedecomposed

graduallyinthesoilsduringtheadvanceofthe

experimentalperiods.Itisthereforesuggested

thattheradioactivematerialsretainedinthe

soilscontaintheinsecticidesand/Ortheirde･

gradationproducts.Thedifferentretentionof

theradioactivematerialsamongthreesoilsalso

appearstodependontheadsorptivecapacityto

thesoilcomponents.TheresultsshowninFig.1

alsoindicatethatattendaysaftersoilapplication

oftheinsecticides,thetotalamountoftheretained

radioactivematerialsinsil一yclayloam treated

(0day)wasrepresentedasinitialstage.

with Disulfotonwaslargerthanthattreated

withDimethoate.

Mostofthedataonthefateoforganophosphorus

insecticidesin soilshave been interpretedin

relationtoclayandorganicmattercontent(Casida

ctaL1952,10)GetzinandChapman195911)and1960,12)

Zakiand Reynolds196113)). Kawamori et aL

(1971)1)havereportedthattheamountofthe

radioactivematerialsobtainedfrom Disulfoton･

retainingsoilsbytheextractionprocedurefor

organicmatterwasrelated tothecontentof

organicmatterratherthanclayinthreesoils.

Table1showedthattheradioactivematerials

extracted from the insecticide･retaining soils

increaseduptotendaysaftersoilapplication

ofthe insecticides,andalsothatthesimilar

patternsastheretentionoftheinsecticidesand/

ortheirdegradationproductsasshowninFig.1

Wereobservedinthefractionsobtainedbythe

Table1. Thechangesoftheradioactivematerialsinthefractionsobtainedbythe
extractionprocedurefororganicmatter.

Applied
amount

(〃g/gsoil)
Disulfoton Dimetboate

Oa) 2 6 10 0 2 6

loamysand 8.33 0.57 0.61 0.70

Clayloam 10.87 0.75 0.83 0.92

sillyclayloam 17.85 2.34 2.66 2.85

0.73 Trace 0.33 0.37 0.51

1.21 Trace 0.33 0.38 0.67

3.20 0.76 1.01 1.15 1.71

a):Daysaftersoilapplicationoftheinsecticides.

14
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Fig.2. Thechangesoftherelativeamountoftheradioactivityinthechloroformextracts
from thewater･eluateoftheinsecticide･treatedsoils.

Note:TheabbreviationsofthesoilnamearethesameasusedinFig.1.
Soilfree;Theinsecticideswere

extraction procedurefororganicmatter.The

differentretentionamongthreesoilsissupported

indirectlybytheevidencethatseveralinsecticides

wereabsorbedmoreabundantlybyplantroots

from sandthanclayloam,siltyloam ormuck

(GetzinandChapman195911)and196012)).

Theinsecticidesappliedtothesoilsarenec･

cessarytobeabsorbedinitiallybyplantroots

witl10uttheirdegradationforthetoxicitytothe

phytophagousinsectpests.Thechloroform ex･

tractsinthewater･eluatefrom thesoilcolumn

incubatedwithoutaddingthesoils.

Werecharacterizedatthegivendaysaftersoil

applicationoftheinsecticides.Itisnotedfrom

Fig･2thattherelativeamountoftheradioactivity

inthechloroform extractsfrom theDimethoate.

treated soilswaslargerthan thatfrom the

Disulfoton･treatedsoils,andalsothattherelative

amountoftheradioactivityinthechloroform

extractsfrom the Disulfoton･treated soils in･

creasedintheorderofloamysand,clayloam

andsiltyclayloam,whiletherewasnoremark･

abledifferenceamongthesesoilstreatedwith

Table2. RelativeamountofthechloroformextractablematerialsinttleWater･eluateobtained

attheindicatedperiodsaftersoilapplicationoftheinsecticides.

Daysafter
treatment

percentageofradioactivity
Disulfoton

P.C. PSO PSO2 POA POAO POAO2
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a):Theinsecticideswereincubatedwithoutaddingthesoils.

Abbreviations;P.C･(parentcompound),PSO (thesulfoxidederivativefrom Disulfoton),POA
(thioltypesofDisulfotonandDimethoate),POAO(thesulfoxidederivativefrom
Disulfotonofthioltype),POAO2 (thesulfonederivativefrom Disulfotonofthiol
type).
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Dimethoate.Therelativeamountsofbothinsecti･

cidesinthechloroformextractsdecreasedgradu･

ally,andtheirdecreasesseem tob3explained

bythenegativecorrelationwiththeretention

patternsasshowninFig.1.

Chromatographicseparationofthechloroform

extractablematerialsrevealedthatnothioltypes

(POAs)ofDisulfotonandDimethoatewerede-

tectedinthewater･eluateat2and10daysafter

soilapplicationoftheinsecticides.Suchaevidence

hasalsobeenreportedbyMetcalfetaE(1957)3)

andBull(1965)6)usinginsectsandplantstreated

withDisulfoton,andbySatoandMiyamoto(1967)ll)

usingthesoiltreatedwithDimethoate.Table2

alsoshowedthatthe relative amountofthe

sulfonederivativefrom Disulfotonofthioltype

(POAO2)increased,whereasthoseofDisulfoton

(P.C.)andthesulfoxidederivativefromDisulfoton

oftbioltype(POAO)wasdecreased.Therelative

amountsofothermetabolites(PSO andPSO2)

wereverysmall,

Theuptakeandtransl∝ationofDisulfotonand

itsmetabolitesfromthesoilstoplantsarepossibly

influencedbytheaffinityofthesetoxicantswith

theplantrootsandtheirmetabolism inplants,

althoughthefateoftheinsecticidesinsoilsmight

bedifferentfromthatinthepresenceofgrowing

plantsinsoils.

Furtherevaluationforthesuitableapplication

oforganophosphorusinsecticidestosoilsshould

beundertakenconsideringsoilmoisture,which

wouldaffectthemetabolism oftheinsecticides

bysoilmicro･organismsunderfloodedornon･

floodedconditions,anduptakeoftheinsecticides

byplants.

Summary

TheretentionandthemetabolismofS空p-labeled

DisulfotonandDimethoateinthreesoils,loamy

sand,clay loam and silly clay loam,On the

incubationfortendayswerestudiedunderthe

submergedcondition.

Astheresultthatthesoilwaselutedwith

wateratacertainperiodafterapplicationofthe

insecticidestothesoils,Disulfotonwasretained

morethanDimethoateinthesesoils,especially

sil一yclayloam,attheinitialstage,andafterwards

theretainedamountoftheradioactivematerials

16

increasedslowly.Ontheotherband,theamount

ofDimethoateretainedinitiallyinthesoilswas

verysmall,buttheretainedradioactivematerials

increasedrapidlyduringthefirsttwodays.After

ten days the totalamountoftile retained

radioactivematerialsinsiltyclayloam treated

withDisulfotonwaslargerthanthattreatedwith

Dimethoate.

Radioactivematerialsobtainedbytheextraction

oforganicmatterwerelargerintheDisulfoton･

retainingsoilsthan thosein theDimethoate･

retaining soils. Theretained amountofthe

radioactive materials increased progressively

duringtendays.

Tberelativeamountofthechloroform extract･

able materials eluted with water from the

Dimethoate･treatedsoilswaslargerthanthatof

theDisulfoton･treated soils. In the case of

Disulfotontreatment,thechloroform extractable

materialswerefoundinthefollowingorder:

loamysand>clayloam>siltyclayloam.Onthe

otherhandsuchacleardifferencewasnotob-

servedamongthesesoilstreatedwithDimethoate･

Inthechloroformextractsfrom thewater･eluate,
thesulfoxide derivative from Disulfoton was

detectedattendaysaftersoilapplicationofthe

insecticide.Therelativea丘10untOfthesulfone

derivativefromDisulfotonofthioltypeincreased,
whereastherelativeamountofDisulfotonitself

decreased.However,thioltypesofDisulfotonand

Dimethoatewerenotdetectedunderthepresent

experimentalcondition.
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4. 浸透殺虫剤の施用法 に関す る基礎的研究 (ⅠⅠ) 土壌処FJiによる各抑F:1透殺虫剤の水稲におけ

る浸透および移行について.石怨文雄+,荒藤哲夫 (名古屋大学凸学部qJ山学救出)45.ll.2.受理

Vamidothion,Dimethoate,Disulfoton,Thiornetonおよび Mecarbam の水mにわける浸透移

行性を 32p-班誠化合物を用いて検討した.すなわち,上記薬剤の乳#･J'和郎紋を水稲の移WlLT:土地

表面に施用し,薬剤の浸透移行およびそれにともなう殺虫力を調べた.

その結果.Disulfotonは施用田後に水和の地下部に薬包が多く.地下部への兆刑出道が早く,ま

た I)imethoateは 地上部および地下部の英丑はほぼ同じであり,机物体内の泣述および移行が極め

て容易であると推窮きれる.

これに対して Vamidothionの投透移行性はゆるやかであり.Thiometonおよび Mecarbam の

それは弱い.同じ施用法で行なった ヒメトビウンカに対すろ殺虫試験による死出串の糊加は地上部

の茶毘の増加とほほ一致した.

実験終了時(施用後6日日)に糾 ､てVamidothion

は少なかった.

Introduction

sinceSchraderandKtikenthalfirstfoundthe

systemicactionoforganophosphorusinsecticides

in1935,manyexperimentshavebeenmadeon

absorption,translocationandmetabolisminplants

withvariousapplicationmethods.Atpresent,
systemicinsecticidesoccupyaveryimportant

positioninpestcontrolforagriculturalcrops.

ItwasprovedbyDavid(1952),8日yatomi and

Saito(1967)7)andHarris(1967)6)thatinsecticidal

effectoftheappliedchemicalswereinfluenced

PresentAddress:AburahiLaboratories,Shionogi

皮 Co.,ShigaPrefecture.
現在 :瓜即苑拳法薬株式会社油 日ラボ ラトt)-ズ

とMecarbamは土地吸新物が多くI)imethoate

bythetypeofsoil.Further,Chingetat.(1961),2)

Bennett(1949)1)andWeddingetot.(1952)18)and

Teitz(1954)18)studied absorption,translocation

andpersistenceoftheseveralinsecticidesre･

spectivelyoneachcrops.Theyreportedthatthe

absorptionsiteincropvariesaccordingtothe

applicationmethodsofchemicals.

Thisreportisconcernedwiththeabsorption

andtransl∝ationofthefollowlngfiveS空p-labelled

systemicorganophosphorusinsecticidesin rice

plants: Vamidothion,Dimethoate,Disulfoton,

ThiometonandMecarbam.

MeterialSandmethods

Testfnsecticl'des:Sulfurpowder,methanoland
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