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ratioofthemethylketonesand3-methylbutanol

indairyproductsmaybethedetermlnlngfactors

oftheirattractancyforthemites,andthatthese

attractantsalsomaybeoneofthefactorsonthe

hostselectionofcheesemites.
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Summary

Besidesmethylketones,suchasheptan-2-one,
∝tan-2-one,nonan-2-one and 8-nonen-2-one,

anotherattractiveprincipleincheddarcheese

wasidentified.Thiswas3-methylbutanot,which

showedthesynergisticattractancyforthecheese

mite,Tyro♪hagus♪utrescenEllac.bymiXingwith

theabovemethylketones.Thesecomponents

wereconsideredtobeimportantfactorsforthe

attractancyofdairyproductstothecheesemite.
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andDimethoateinthethreeSoils.IkuroKAWAMOFu,TetsuoSAtTOandKisabuIyATOMt(Laboratory

ofAppliedEntomologyandNematology,FacultyofAgriculture,NagoyaUniversity,Chikusa,

Nagoya,Japan)ReceivedDecember19,1970.Botyu･Kagaku36,7,1971.

2. 有機燐殺虫剤の土壌施用に的する研究. 節1報 32P坪識 Disulfoton及び Dimethoateの土

壌における保持. 川森郁郎,請藤哲夫,弥百再三 (名古屋大学良学部害虫学教室,名古屋市千種区不老

町)45.12.9.受理.

82P標識Disulfoton及びDimethoateの土壌による保持を沖積層土地 (未桝地,愛知爪岡崎印),

fI岩風化土地 (水乱 愛知LElr<知多部)及び火山灰土壌 (畑地,栃木LFl,<栃木よき試)をmいて調べT:.

土地に施用した茶毘と保持丑との間には宙緑関係が見られ,Disulfotonは Dimethoateより多く

土壌に保持された. また,両薬剤に対する各土地の保持爪は火山灰土地において瓜大であり,fl岩

風化土填,沖机屑土地の唄であった. 保tIj燕Etの多くが有機物の抽山方法で柑られる内分に兄い山

きれ,保持丑は土鳩の粘土介ETtよりむしろ有機物合爪に何校な閃逆があるものと推約きれた.

薬剤と土墳構成物問の作用について弟剤の水溶性の相迎から検討した.

Introduction

Theapplicationofsystemicorganophospborus

insecticidestosoilsoffersanadvantageousmethod

ofpestcontrolbecauseoftheir ecologically

selectivetoxicitiestothephytophagousinsect

pestsandlaboursavingfortheirapplication.

Moststudiesonthefateofpesticidesinsoils

havebeenconfinedtochlorinatedhydrocarbon

insecticidesandorganicherbicides,andthereare

few reportson organophosphorusinsecticides,

especiallysystemicorganophospbates.Sinceitis
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generallyacceptedthattheretentionofinsecticides

appliedtosoilsvarieswithnatureofsoilsincluding

biologicalfactors,thebasicinformationonthe

retentionofsystemicorganophosphorusinsecti-

cidesin varioussoilsisneccessary fortheir

suitableapplicationtosoils.Thepresentstudy

wasconductedinthelaboratorytoexaminethe

initialretentionofDisulfotonandDimethoatein

varioussoils.

九IaterialSandMethod且

Znsecticides

32p-labeledDimethoate(0,0,-dimethylS-(N-

methylcarbamoylmethyl)phospborodithioate)was

synthesizedbythemethodofDautermanetaL

(1959).1)ThesynthesisofS空p-labeledDisulfoton

(0,0,-diethyl∫-etby1-2-mercaptoethylphospbo･

roditbioate)wasdoneaccordingtothemethods

ofMetcalfetat(1957)2)andO'Brien(1960).8)The

chemicalandradiochemicalpuritiesoftheinsecti･

cidesweremorethan90%.Thespecificradio･

activitiesofDimethoate and Disulfoton were

about600C･p･m･/〃gand400C･p･mノ〃grespectively

atthe beginnlng OftheexperlmentS. These

radiochemicalswerestoredasemulsifiableconcen･

tratescontaining47.5%benzene･acetone(1:1,W/

W)and2･5% Neyco1863inarefrigeratorat
5oCfor3weeks,anddilutedwithdistilledwater

justbeforeapplicationtothesoils.

Soils

Thethreesoils,loamysand(uncultivatedalluvial

soil,Okazaki,AichiPref.),clayloam (paddysoil

derivedfromtertiaryshale,Chitagun,AicbiPref.)

andsiltyclayloam(fieldsoilderivedfromvolcanic

ash.Utsunomiya,T∝higiPref.)wereair-dried,

passedthrougha2mm sieveandstoredatroom

temperature.Theirphysico-chemicalproperties

arelistedinTable1.

APL)Licatl'onandExLyacEfonproceduye

1) Eachoftheair･driedsoils,12.0gofloamy

sand,9.2gofclayloam or5.6亘ofsiltyclay

loam,waspackeduniformlyinacolumnwitha

glassfilter(2.0cmdiameter)toadepthof2.5cm.

Tenmiligramsofeachinsecticidewereemulsified

inlOmJofdistilledwaterandappliedtothesoil

columnundersuction.Thecolumnwaswashed

withwater(400mL)undersuctiontoremovethe

non-retainedinsecticideuntiltraceamount(less

than0.5% ofinitiallyappliedamount)ofradio･

activitycouldbedetectedinthewashing.The

insecticide･retainingsoilwastransferredtoan

alminium･foildish,wellmixedandweighed.

Immediatelyafterweighing,oneninth portion

ofthesoilwasplacedinaplanchetanddried

upunderaninfraredlampafteradding2to3

dropsof8%KOHmethanolsolution.Theradio･

activityoftheinsecticideretainedinthesoil

wasmeasuredbyAlokathinwindow gasflow

automaticcounter.Self･absorptionofradioactivity

wascorrectedbyweight.

2) Organic matter was extracted with a

mixtureof0.lNNaOHand0.lM Na-P207(1:1)

accordingtothemethodofKumadaetal(1967).4)

Oneninthportionoftheinsecticide-retainingsoil

wasusedforthisextraction.Theextractwas

separatedfromtheresidualsoilbycentrifugation

at4500r.p.m.for20minutes.Analiquotofthe

supernatantwaspipettedintoaplanchetanddried

upbythesameprocedureasmentionedabove･

Organiccarbonintheextractwasdetermined

byt,hemethodofWalkleyandBlackasdescribed

byTatsukawa(1966).nTheextractionwithwater

wasalsodoneinparallelwiththatwiththeorganic

matterextractant.

3) Thestandard methodB)wasadopted to

separateclay(<2FL)from oneninthportionof

theinsecticide･retainingsoil,buthydrogenperoxide

treatmentforthedecompositionoforganicmatter

Table1. Physico-Chemicalcharacteristicsofthesoils.

Soils Claymineral Organicmattera) C.E.C.b) pH(H20) Soilmoisturea)

loamysand 1:1type 1.1%

clayloam 1:1and2:1types 3.6

siltyclayloam allophane 15.5

7

9

3

4

4

5

a);Thecontentasair･driedsoilbasis.

b),･Cationexchangecapacityasmeq･perlOOgofair-driedso払
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wasconductedwithoutheating.Theclaysus･

pensionwasseparatedfromothersoilcomponents

bypipettingandconcentratedtoaboutlOmJat

40土2●Cunderreducedpressure.Theclaysus･

pensionwasthenpouredintoacolumnwitha

glassfilter,onwhichafilterpaperwaspreviously

fixed,undersuction.Theclaywascollectedinto

aplanchetanddriedupforthemeasurementof

theradioactivitybythesamepr∝eduredescribed
above.

4) ThedegradationofDisulfotonwasexamined

byalkalitreatment.TenmJofdistilledwater

containinglongofDisulfotonwasmadeoverpH

10with6NKOHandallowedtostandat25oC
for3days.ThedegradationofDisulfotonwas

morethan90% underthepresentexperimental

condition.Thedegradationproductswerethen

appliedtothesoilafteradjustingtotheinitial

pliwith6NHCl.Theretainedamountinthe

o

O

t…os
B
JB
77
7tznOtmZ
p
a
tJ!t:】a
tZ

soilwasmeasuredbythesameprocedureasused

fortheretentionoEtheinsecticideinthesoil.

Re川ItBAndDi8Ct188ion

Therelationsbetweenamountsoftheinsecticides

appliedandtheseofretainedwereshown in

Fig.1.Theamountsoftheretainedinsecticides

increasedlinearlywithincreaseoftheirapplied

amountstothesoils.Ineverysoil,Disulfoton

wasretainedmuchmorethanDimethoate.This

resultagreedwith datareportedbyGrallam-

Bryce(1968)7)Withrespecttothesametoxicants.

Theamountsoftheinsecticidesretainedinsilty

clayloam,clayloamandloamysandwereabout

7.8%,3.1%and1.2%ofinitiallyappliedamounts

ofDisulfoton,and0.23%,0.09% and0.05% of

thoseofDimethoaterespectively.Largeramounts

oftheinsecticideswereretained inthesoils

havinghigherorganicmattercontentand仁ation

1 0 3 4 1 1 3 4

Appliedamountinlog･(〃g)
Fig.1. Therelationsbetweenappliedandretainedamountsoftheinsecticidesinthesoils.

S.C.L.:siltyclayloam, C.L.:clayloam, L.S.:loamysand.

Table2. Theamountsoftheradioactivematerial占inthefractionobtainedbytheorganic
matterextractantfrom theinsecticide･retainingsoils.

Disulfoton Dimethoate

d',Lige/dgsa.ii訂, C/1号iTngb, d/,Eige/dgsa.ii芯, cgrgb/.mne,

loamysand 47.0

clayloam 200.0

5iltyclayloam 219.0

12.5 Trace Trace

15.4 Trace Trace

12.2 6.2 0.4

a);Theradioactivematerialsextractedfromoneninthportionoftheinsecticide-retainingsoil
werecalculatedastl10Seextractedfrom lgofair-driedsoil.

ら);Microgramsoftheradioactivematerialspermgcarbonoftheextractedorganicmatter.
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exchangecapacity.Theretentionoftheinsecticides

seemstoberelatedwithorganicmattercontent

and/or仁ationexchangecapacityofthesoils.

Organicmatterwouldappeartohaveahigh

potentialadsorptioncapacityforpesticide,because

manyworkers8-13)havereportedthattheadsorption

ofpesticidebysoilconstituentscorrelatedsignifi-

cantlytothecontentoforganicmatterrather

thanclay.TheresultspresentedinTable2indicate

thattheradioactivematerialswererecovered

fromtheDisulfoton･retainingsoilsbytheorganic

matterextractantinthefollowingorder;silty

clayloam>clayloam>loamysand,butnosignifi･

Cantdifferencewasobservedamongthevalues

of′上gOfradioactivematerialspermgofextracted

organiccarbon.Itisthereforeconsideredthat

theamountoftheretainedDisulfotoninthethree

soilsiscloselyrelatedtothecontentoftheir

organicmatter.Ontheotherhand,thecomparison

oftheamountsoftheradioactivematerialsamong

theDimethoatetreatedsoilswasunsuccessful,

because the radioactivity extracted from the

Dimethoate･retainingsoilsexceptsiltyclayloam

wastoosmalltomeasure.

Theamountoftheradioactivityinthefraction

obtainedbytheorganicmatterextractant(0.1N

NaOH+0.1M NatP&07)wascomparedwiththat

extractedwithwater.Table3Showedthatthe

differenceoftheratiosoftherecoveredradioac･

tivitybetweenboththeextractsfrom Disulfoton･

retainingloamysand,clayloam andsil一yclay

loamwas68.5%,45.4%and33.2% respectively,
and12.5% from theDimethoate･retainingsilty

clayloam.InthecaseofDisulfoton,itissuggested

thatthedifferentrecoveryoftileradioactivity

from thethreesoilsisduetothedifferent

adsorptivestrengthoftheinsecticidetothesoil

components.Adsorptionoftheinsecticidestothe

soilcomponentsalsoappearstodependontheir

pbysico-chemicalpropertiesandaffinityforthe

adsorbents.

Concerningtheadsorptionoftheinsecticides

toclay,muchmoreamountofDisulfotonwas

foundinclayfractionofsiltyclayloam than

Dimethoate,buttheamountsoftheinsecticides

permgofclayinthesoilsweresmallerthan

thosepermgoftheirorganicmatter(Tables,2,4).
BasingonthedatashowninTables2and4,it

issuggestedthattheamountsoftheinsecticides

retained,especiallyDisulfoton,depend on the

contentoforganicmatterratherthanclayln

thethreesoils.

Table3. Thecomparisonoftherecoveredradioactivityfrom theinsecticide-retaining

soilsbytheorganicmatterextractantorwater.

Soils Extractant
Disulfoton Dimethoate

(%) (形)

loamysand B21.m aOH'0･1M"a▲P207 132:g&' Trace

clayloam B21.m aOH'OllM"a▲P207 122:60&, Trace

siltyclayloam 監BI.M aOH'0･1M"a-P207 16諾:BOA, 18T.･508,

a);Ratio(%)oftheradioactivityintileextractbywatertothatbytheorganicmatterextractant･

Table4. Theamountsoftheinsecticidesfoundintheclayfractionofthesoils.

Disulfoton Dimethoate

dfige/dgsa.il誌, 諾a/,%g

loamysand 20.8

clayloam 134.4

siltyclayloam 152.6

4

6

7

0

0

0

Trace Trace

Trace Trace

56.3 0.3

a);Theamountoftlleinsecticideinclayseparatedfrom oneninthportionoftheinsecticide･
retainingsoilwascalculatedasthatinclayincludedinlgofair-driedsoil.

b);Theamountoftheinsecticidepermgofclayextractedfrom theinsecticide･retainingsoil.
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Table5. Physicalpropertiesoftheinsecticidesused.

structuratformula Saotlu2b.i!igin,nw.霊er vapoXrmp;egssure

cc22HH:0.):el:_･.≡I.12:
CH2･S･C2tI8

(Disulfoton)

::::)餐
CH2･CONH･CH3

(Dimethoate)

5.3×10ー2 1.8×10~lat20oC

1.3:く102 <1011at25oC

Note:Thesevalueswerecompliedfrom tecllnicaldatagivenbymanufacturersandfrom Lord
andBurt(1964).ll)

Ontlleinitialretentionofboththeinsecticides,

itseemspossiblethattheadsorption ofthe

insecticidesisinfluencedmoreeffectivelybyweak

physicalbindingsuchasvanderWaalsforces

thanbychemicalbindingsuchascationexchange

mechanisms,becausetheinsecticidesdonotionize

andhaverelativelylowpolarity.

Severalkindsofherbicides,asreviewedby

BailyandWhite(1964),8)appeartohavetheinverse

relationshipbetweentheirwatersolubilityand

adsorptiontosoils.Dimetl10ateismoresoluble

atabout2×103timesthanDisulfotoninwater,as

showninTable5.0mthecontrary,Disulfoton

wasretainedmuchmorethanDimethoateinthe

soils(Fig.1).ItissuggestedthattlleWater

solubilityofbothinsecticidesplayanimportant

roleontheirinitialretentioninthesoils.Further

observation,which wasundertaken by alkali

treatmentofDisulfoton,revealedthattheamounts

ofthedegradationproductsretainedinthesoils

wereverysmallcomparedwiththoseofDisulfoton

itself(Table6).

From thedataobtainedbythepresentstudy,
itwouldbeconcludedthattheinitialretention

Table6. Thedifferencebetweentheretention

of Disulfoton and its degradation
productstothesoils.

Treateか ) Untreated

soils pg/g air･d ried ｡,,I.Fe/dgsa.iiGsoil

loamysand 16.6 120.0

clayloam 20.3 310.0

siltyclayloam 32.4 780.0

a);Alkalitreatmentofdisulfoton.Seefurther
explanationinMaterialsandMethods.

oftheinsecticidesdependsonttleCOntentOforganic

matterratherthanclayinthesoils.andcorrelates

negativetywiththeirwatersotubuity.

Although the direct relations between the

insecticidesandthesoilcomponentswerenot

studiedinthepresentexperiment,itisneccessary

toknowsuchinformationontherelations,which

areofimportancefortheapplicationoforgano･

phosphorusinsecticidestosoils.

Summary

Therelationsbetween appliedandretained

amountsof32p-labeleddisulfotonanddimethoate

werestudiedbyusingthethreesoils.

The amounts of the retained insecticides

increasedlinearlywiththeirappliedamountsto

thesoils.Theretentionoftheinsecticideswas

higherindisulfoton･treatedsoilsthanindime･

thoate･treatedones.Boththeinsecticideswere

retainedmoreintheorderofsiltyclayloam,

clayloam andloamysand.
Mostoftheretainedinsecticideswerefoundin

theextractableorganicmatterfractions.The

amountsoftheretainedinsecticideswererelated

tothecontentoforganicmatterratherthanclay

inthesoils.

Interactionsbetweentheinsecticidesandthe

soilcomponentswerealsodiscussedespecially

with referencetothe watersolubilityofthe

insecticides.
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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


