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1.　目的

　アルゼンチンアリに対してARINIX
®
が効果があるかを検証した結果を示す。

2.　暴露耐性試験（共同研究先；　カリフォルニア大学リバーサイド校様）
(1)　本試験結果が掲載されている論文
　Heather S.Costa.Les Greenberg,John Klotz,and Michael K.Rust.2005.Response of Argentine Ants and Red
　imported Fire Ants to Permethrin-Impregnated Plastic Strips：Foraging Retes,Colonization of Potted Soil,and
　Differential Mortality,Journal of Economic Entomology.Entomological Society of America.2089-2094.
(2)　試験試料；　ARINIX® Ⅰ（薬剤；　ペルメトリン）
(3)　試験方法（図1）
　試験試料にアルゼンチンアリを1分、3分、5分、10分暴露させた後に自然放置し、各時間経過後の状態を確認し
感受性の試験を行った。
(4)　試験結果（表および図2）
　アルゼンチンアリは、1分の接触暴露にて30%がノックダウン、3分以上の接触暴露にて70%がノックダウンした。

本結果より、アルゼンチンアリはARINIX® Ⅰに対して感受性があると判断する。

3.　考察

(1)　現在、国内に展開しているARINIX®Ⅱは、ARINIX®Ⅰで使用していた薬剤ペルメトリンをより人体に安全な
　　エトフェンプロックスに変更している。ペルメトリンとエトフェンプロックスは、ピレスロイド系という同じ農薬分類
　　に該当し、アルゼンチンアリに対して、同様の暴露効果があると考えられる。

(2)　過去、アルゼンチンアリの被害で有名な広島県廿日市市にてペルメトリンを含有したARINIX
®
Ⅰおよびエト

　　フェンプロックスを含有したARINIX®Ⅱにてアルゼンチンアリに対する簡易効果検証を行った結果、いずれも
　　同様の忌避性能および殺虫性能を確認した。

(3)　以上より、アルゼンチンアリに対して、ARINIX®ⅠおよびARINIX®Ⅱは忌避性能および殺虫性能を発揮する
　　と考える。

以上
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HoRTIcuttRttAL ENTOMOLOCY

Response of Argentine Ants and Red lmpOrted Fire Ants to

Permethrin… Impregnated Plastic Strips:]Foraging]Rates,

C010nizatiOn Of POtted Soil,and Differential Mortality

HEATHER S COSTA,lJES GREENBERG,JOHN Kl」 OTZ,AND MICHAEL K.RUST

Department of EntomOlogy)University of CalifOrnia)Riverside,CA 9252ユ ー0314

J Econ EntOm01 98(6):2089-2094(2005)

ABSTRACT This study investigated the effects of the permethttn― impregntted plastic On ant

mortality and fOraging rates,and tested its potential for preventing ants frOnl colonizing potted soil.

E》irect exposure to the plastic fOr as shOrt as i nlin caused signiFlcant lnortality ofboth red inlported

are ants,soι ttοpdた ,,ヶυlεサα Buren,and Argentine ants,Ltη印ぢιんοttα ん夕,■,ル (Mayr);hOWeVer,red
it■lported Are ants、vere rnore susceptible than Argentine ants.KnOckdowTH ofVirtually all ants initially

occurred、vithin 15■lin after exposure.Ho、 vever,some moribund ants recovered frona the effects

within 24 h.For example,after l lnin of direct exposure to the perrncthAn― impregnated pl〔 Istic,707ο

of Argentine ants and 57。 of red impOlted are ants recovered froHl the treatment.In estabLshed

cO10nies ofArgentine ants,signincantly fewer ants fOraged for food up posts treated、 vith the plastic

compared、vith untreated pOsts ln addition,cOlonies responded to introduction Ofthe treatment by

signincandy reducing their overali fOraging rates,even on untreated posts.When pOts niled with

moistened soil、 vere introduced into established ant colonies,8293 of Argentine ants and 997ο  of red

irnported are ants rnoved into the sOil ln cOntrast,when a l― cHl‐ Vヽide coil of the plastic was placed

under the pot, nO ants moved into the sOil The potential for use of these materials in nursery
production is discussed,

KEY聯アORDS Llηttt沈9ηαんク駒,修 ,Sο ιθηοηs,d,,ω,c勉,insecticide,permethrin― impregnated plastic

ANT INΠヨSTA■ ONS A肥ユA wideSpread prOblem fOr the
nursery industry, Some species, such as Argentine

ants,L加り ,ヶンをゼη,α んvη,tιι (Mt■yr),tend coiontes Of
henlipteran pests such as aphids, scdes,and、 vhite…

flies,The ants c011ecttheir hOneyde、v as a fOOd sOurce

and actively interfere 、vith natural enemy activity

against these pests, resulting in iarger populations

when ants are present(DeBach 1958,AddicOtt 1979,
BristOw 1984)Species such as Argentine antsisouth―

ern are ants,Sο ι?ηοηstS ttt/τοη壱` IcCOOk;and red i■ 1-

pOrted Flre ants,SOどιηο?,dFd l拘o,て ,ケ,Buren,wll readily
l■est in the pOts.Infestations of cOntainer plants、 vith

any ant species can result in delay or rtteCtiOn of
inter― regional shipments becausc of quarantines pres―

ently in place for Sο lι ttορstS Spp and other pests For

example,Lewis et al(1992)reported that nursery
stOck accOunted fOr 57。  of the interceptions of red

irnported are ant at border stations in California,and

co■lrnercial shipments of plants contributed to the

widespread distribution Of Argentine ants in the
United States(Newell and Bal・ ber 1913,Smith 1965,
Vesa and Rust 2001).

CahfOrnia is the leading prOducer Of nursery prod―

ucts in the United States.In 2002,nursery products
ranked second in the state amOng agriculturЛ  cO■1-

modities produced with a value Of$2 4 billiOn(cASS

2003).The recent introduction Of the red imported

Rre ant intO southern California has drastically in_

creased the use Of pesticides for ant cOntrol in nurs―

eries.Under current red inlported ire ant quarantine

procedures,an entire nursel・ y must be treated if even

a single nre ant is found.Treatlnents include sprays

containing ch10rpyrifOs(organophosphate),diazinon

(OrganophOsphate),and bifenthrin(pyrethrOid),and
baits containing hydramethylnon,and fenoxyCarb(in‐

sect growth regulatOr).The mandated use of these
materiats resulted in adramatic increase in the amOunt

Ofinsecticide applied.For examplein Orange County,

b∬enthrin use in nursel・ ies increased froln～ 501b(AI)
applied in 1997 to>6001b(AI)applied in 1999(CDPR
1997,1999)It is CStimated that nurseries in California

currently spend$700-1000 per acre to treat ior red

impotted are ants(Klotz ct a1 2003,Kabashima 2005).

In addition to insecticide costs,there are Obvi―

ous disadvantages associated with these treatment
practices ApplicatOrs must、 vear protective ctoth―

ing during insecticide applications ChiOrpyl・ ifos

and bifenthrin have been detected in nursery、 アater

runo軋 pOSe a hazard to fl・ esh water Orgallisms,and

alsO are implicated in iegal issues pertaining to the

potential pOlと uted runOff entering nearby urban
streanls and eventuaHy large crecks Or Ocean estuaries

(Walters et al.2002,Kよ bashima ct耐 2003,Bond―
arenkO et al.2004),Aitel・ native methOds to prevent

0022-0493/05/2089-2094S0400/O ⑥ 2005 Entomologic■ l SOciety of Ametic■



2090 JOURNAL OF EcoNOMIC ENTOMOI′ OGY

ants frOnl estabhshing cO10nies in nursery stock are

needed to reduce the amOunt Of insecticides being

used and their potential impact in the envirOni■ lent.

The OttecdveS Of the pr"CCt are to determine the
effects Of a permethrin-1lnpregnated plastic on ant
mortality and fOraging rates and to investigatc its po―

tential as an alternative method for preventing ants

frOm cO10nizing potted sOiと ,

WIaterials and卜 /1cthOds

Timcd FOrced Exposure.The insecticide― impreg―

nated mtterial used in this study(ARINⅨ ,Nix of
America,San Jose,CA)was cOmpOSed of a plastic
impregnated with 9%pel・meth五 n The mOrtality rates

of Argentine and red imported are ants、 vere co■ト

pared after direct forced exposure to thisェ ,laterial in

smali giass vials,Argentinc ants were collected frOm

ficld populatiOns in Riversidc,CA;red impotted are

ants 、、アere collected from neld pOpulatiOns in Lake

EIsinore,CA.GrOups of10 ants were exposed to a l cm2

×2-mm― thick piccc OFpenYleth封 n―impregnated plastic

secured to the bOttOIn Of a glass vial(l by 4 cxYl)Or tO

a controlvial withOut plastic The walls Ofthe vial、 vere

coated with TenOn(nuropolymer resin,type 30,Du―
Pont Polymers,Ⅵ /iとmillgton,DE)to prevent ants frOm

escaping,and forcing them to remain atthe bOttorn Of

the via1 0n the suraace of the plastic Ants were ex―

posed for o 5(red impOrted are ants o11ly),1,3,5,or

10 min(Argentine ants only)at rOOm temperature

(24± 1°C).After each expOsure,宙 als were inverted

and tapped to elnpty ants into clean petri dishes sup―

phed with、vater and held at rOoェ ィl temperature The
number ofants ahve in each dish、 vas cOunted at 0 25,

05,15,3,5,24,and 48 h after exposure.Four repli―

cations for each exposure period、 vere colィ lpleted.

For each species,ant rnortality:YI treated and con_

trOl grOups、 vas stiltistically compared at each Obser―

vation tirne after exposurc using Kruskal― Wallis One―

way anttysis of variance(ANOVA),pooling results
fOr all exposure periods.The relative susceptibility of

Argentine ants versus red imported are ants was coHl―

pared by a un市 ariate repeated measures ANOVA,
which cOmparesthe twO species using the means Over
time ofthe l_,3-,and 5-min exposure periods(SyStat

9,SPSS Inc.1999)
Efttcts On Foraging Rates of Argcntinc Ants.Six

cO10nies Of Argentinc ants collected frOnl neld popu_

latiOns in Riverside、 vere set up in plastic cOntainers

(25 by 30 by 10 cm)in the laboratory,Each consisted
of2,000-3,000 ants,inctuding t、 vo orrnore qucens,and

sOme larvac.The、 valls Of the cOntainers、vere coated

lvith TenOn to prevent ants frOm escapi=lg.Each col―

ony、vas provided with an attinOiai nest constructed

合・Om a plaste卜 nlled petl・i dish(10 Cm in diameter by

l cm in depth)fOHned With a 4}cm中 diameter by
O.5-crn deep circular area in the center oftlle dish to

serve as an artinciai nest referredとo as ant condos,

E)ishes were covered with a lightprOOfdisk that cOuld

be removed to obseⅣ ethe number ofantsand qucens
in a rlest Moisture was applied tO nests thrOugh、 vicks

embedded in the plaster Two pOlyvinyl chloride

Vo1 98,no 6

Fig.1.  Colonics ofArgentine ants re∬ ed in plastic bOxcs

Each colony was prO撹 ded with an artincial nest(cOndO)

T、vo PVC posts、 vere placed in each colony、 vith a pctri dish

lid attached horizontaly to the top of each post and provi―

sioned、 vith t、 vo、veish bOats,one containing 257。 sugar、 vater

`■

nd the other plai11、 vater

(PVC)pOStS(l cm in diameter by 20 cm in height)
、verc placed in each coと ony in a verticat pOsition,A

10-cm―diamcter petri dish lid was attached hOrizon_

tally tO the tOp ofeach post and provisioned with tれ ,o

weigh bOats(3 5 cm in diameterby l cm in depth),one

containing 257ο sugar、 vater and the other plain lvater

(Fig.1).Studies were conducted in a wdk― in grOwth

chamber誠 27°C,Colonies were alowed to acdimate
for 5 d,and ants were actively fOraging at every feed―

ing station lnitial foraging rates、 vere cstabLshed by

averagillg the nuinber ofants chmbing up each pOstin

four 2-r1lin intewals

Threc Of the cOlonics、vere randomly selected to

receive a permethrin_114pregnated piastic treatYYlent.

In these co10nics,a small sectiOn OF plastic cOil(lcm

in diameter)was wrapped around one ofthe two PVC
posts(randO111ly sclccted)COVering a section of the

post such that ants had to 、valk Over a 2-crn― long

trcated section to reach the Feeding station.1ヽ 江asking

tape、vas used to cover a sinlitar― sized section on the

remaining post in these three cO10nies Thus,ants in

each treated box had a choice Offoragillg up a treated

or an untreated post No insecticide treatment was

added to the Other three colonies;nlasking tape、 vas

used on bOth posts ill thOse boxes,Foraging rates of

ants climbing each postin an containers、 vere coulated

at O.25,3,24,48 and 192 h aftertreatrnent、 vas applied.

Foraging rates on treated and ulltreated posts
、vithili treated boxes、 vere compared at each obser―

vation tirne using a patred sampleサ _testi Overall for―

aging ratesin treated and untreated boxes、 vere com―

pal・ed by ANOVA onthe meansofthetwo groups over
time(SyStat 9,SPSSInc 1999)Atthc cnd ofthe study,
the tOtai number Of dead ants、 vas counted,and the

mean nurnber oF dead ants in treated and untreated

boxes、vas compared using aサーtest,

Erect on c。1。nization of POttcd Soil by Argentinc

Ants and Red lmported Firc Ants.A molded plastic
cOit Of the permethrin― impregnated ptastic(l Cm in
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width I)y24 cln ill length)wttls偽 1・ nle(l into a circ11lar

rillg(9 cnlin dianleter)and gluecl tO the bASe Oftllrce

nttrsel・ y pots(10 by 10 by 9 G:11 11l height)nlled with

rlloist so11,stlch that the ants ha(l tO crOss the plastic

barriertO enter the pot,A sin4ilalisizcd cil・ ct:Iar ring of

ptastic poly tubing 、、アas gtued tO the btise or three

a(lditi01lat pots tO be used as colitrOIs

SiX GOtOnies OFArgentille ants and sよ colonies Ofred

ilnported are ants、 、アere assclrlbled an(111我 ailltairied in

plastic,crontailiersを モS deSCribed above,Argentineてxnts

、vere coliccted frorrl Fleと d l)OpRIititions in RIverside;

300-500、vorker ants、 vere i:itl・ oduced intO each co14-

tahier to establisII cotO】 lies, Red iniporte(l Rre ants

、vel・ e collccted f雲 'Onl「leld poputatiOns in LtlI(e EIsi中

nore; 1,500-2,000、vorker ants、、′ere introdtice(l into

encl1 00ntainer.IIl addition to an artincial:lest(de_

scribedそd)ove),eacti c010ny cOntを lillel'■lsO wd5 prO―

vided、vith One、vater supply wick alld a slllを モ1を dish Of

25%sucrose soltitiOn.

Atter allts htl(1■ccliェ 11とlted f()rl wk,cither One
treated or one lHェ treate(l pot Of:110istened soFl 、vas

i1lti・ oduced into each cO10ny,TIle experiェnents、vith

Arsenti14e tintl、 vere collducted ilt the Univ(lrsity of

CalifOnlia Canlplis,Riversi(le,in a walk― in grOwth
charllber i■laintaiFled ilt 27° C. Expel'ilYlents、 ″ith red

inlported are ants Ⅵ′ere conducted atthe University of

Cah鮨どnね SoRIth COast Research StatiOn in lrvine,CA,

in alれ otttol・y kept tt rooln temperaよ lre(27°C).Tre斌 _

■lCIltSヽ アヽere tlranged in a(と oヽmpletelyょ・
a】adolYェized de―

sign; ant c,olollies 、vere randonRIy setecte(l to receiv(|

treated oE・ 1lntretited pots.At上 側ld 7 d aflerintrod■ lction,

pots、vere obsewe(lfbrthe presence ofantslnOvilig in or

on the so11.The nunlber ofants present hl dle soil and in

the tとrtincia1 1lest、、アls coRえ nted 7 d atter the intr()dtictioll

of dle pots.Tlle 95C/,CI wtt cttC(1lated f()r tlle nlean

ntiniber oF allts present in the soii Of tredted axld lin_

treated pOts(Syst武 9)SPSS IYlc,1999).

Rcsults

Tiined Forced Expostire.Forced exposure to the
pernlethrin― inlpregllated piastic caused signincallt

mortahty for bOth spectes of ants at each observation

tilYle t、 Acl・ tre誠ほerit(Fig.2)(Kru岳 kとと―ヽIItと1lis 01le―way
ANOVA,l 「ヽ=32.P<玉 0.001 fOr all times for both

2091

speci(ゝ s).Even the sholtest exposure pel'iods tested

restllted in sigllincant inortahty cO【 lRpared、vith coll―

tl・01s(Argelltine allti F=139;df=1、 6;P≪ 0,0011 red

illlporte(1丘 re allti F=52761(lf=1,6(P≪ 0.001).

Forboth antspecies,and FOr all exposure periods,all

allts seetlled nloril)u!Rd at 15 111111ょ&er diェ・ect exposure

tO ptastic,Ho、 veveri aFter dle lllitial knockdo、 vll,S011le

ants begall to recover fl・Onl the exp(〉 stre(Fig.E).For
exalnpie,、vith Allgentine nlttts diat、 、′ere expose(lto the

plastic fOr l 11li11,sonle individtit、 とs besan to recover

偽・On4 the treat11leYltヽ Vithil1 3 1l aFter cxposllre, and

>70f/ο  oftとnts rccovere(1、 lithil1 24 h古 1`/11en tlle expo―

St川・e peliod、vas increased to 3 nlill,Se、 ver ants recov‐

ered(28%)overaH.11lcreasing the expostlre period to

nve or lo lnill ch(i nOt increase nlortahty rate,、 vith

30-35・/ο oF ants recoverilェ s｀
チヽアithin 24 h Red il,lported

are tェ nts、vere inore susceptible to the i,1lpregnilted

plastic than、 ver(ヽ Argextttine tints(liniVAritite芸 ・epeated

inetistires ANOVA oftile twO species ovel｀ tilFIC tCOnl―

paringユ _,3-,alld 5■Ylhl eXposLire periods o:1と yti F=
18,45:(lfこ 1,22,P<0.001)、 Only 2-5%ofl・ed inlported

Rr()をlXXtS recovered負 oヽnl(hrect expostlre,even if only

exposed for a pe1lod of O,5 11lin(Fig.2)

E無とcts on ForasingRates orArscntinc Ants.れ rithin

the l)oxes treated、vith pe芸・1,lethrill― inix)regriated I)と をモS―

tic,when ar】ts werc sivertt a choice to forage Fol‐ foOd

ola top oF treated or lintreatecl pOsts, signincantty

Se、ver ants、 vere observed loraging up the treated posts

than untredted Posts tとt each tinie re(:ol・ded up to 8 d

atter treatment(Td置 )とel),

AItinotltth the treを ltnlent 、、as apphe(l to only One

po、 t、vithin etlch l)ox,tと le tOtal 10raging l'at(う tlt eacll

observation til■le aFter treatlllent applicatiOn、 vas sig_

nificantly 10、、′er than tlle pretreatiYlent iOragil〕 si・ates,

inchcating that the presence oFthe treatnlent reduced

fOraghlg up the treited and untreated posts.ヽ Vl盤 ell the

totat iOragillg rate in tretぇ teci bOx()sヽ VaS Conlpare(1～vith

thc untreを tヽed boxes,therc、 vere signincantly fe、 ver

allts f()raging in boxes with treated posts(「 =40,32;

df=1,461P<《 0,001;Fig 3)The tOtai nurYlber Of

ants l()i・ agi1ls iltt treated boxes drOpped、vithi11 15 inin

と、ftcr the trentnlent、 vas applic(l an(l rernai表led lo、ver

thalみ ulェ に1`ented boxes at etlch tinlc interval tllatil the

elld ofthe expelヽlmellt(8d)(Fig.3).Forating rates

COSTA II AL.:ANT RESI)ONSE TO P11lRド Iど 1｀I IttRIN― IMI】RECNATED STRIと 】S

!‐ BArg l min

i呵 日Ar9 3 min

‐  はArg S min

働″虫 “Arg 10 min

―
RIFA O.5 min,

十
一

RIFA l min

l― RIFA 3 min

10 20 30 40 50 60 ――ローRIFA 5 min

Hours aRer exposure

Fig,2.  卜Ictモ nェュミIml)er oF ant、 a:ive tltter fol・ (led exposure or srotipS cF tell to a pernlcthrill― halpresnated p卜xstic ror o 5,I

3.5,or 10 rF,in in snl■ 1l ginss vitils、 ARC,ArFentine t、 Iェ tst Iミ IFA,red i:nlぅ。Ited are t、 こェts.
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Tablc l.  Pairwisc coinPari30■ (paired eal■ plc ι"lesi)of mean mO。 (■ SE ofineans)of anis Forayng up a pcrmethrin― iin,rcgnaied

plasiic― ire■ ted Or an■■treated l,ost withili thc saniむ むo長ony duri】 ig a 2‐ 11lin Ol)servation periOd

Holirs aFter trettment
Pretreatmelit

025 24 48 1923

Treated post

U!ltreated pOst

μvaluc

df

P valuc

817■ 361
892■ 282

0664
11

0520171ヾS

0± 0

192± 050
3727
11

000334

0± 0

383■ 082
5702
11

000014

0=0
133± 058

3218
11

000819

008± 008
150■ 090
302678

11

001152

025± 014
267± 073
4698(90

11

000065

P values<o o5 are signincant,NS,not signincant

in untreated boxes remained relatively cOnstant

(Fig.3).
Mcan mortality in treated(mean number ofants±

SEM,30± 6)and untretted(48± 21)boxeS was not
signiacandy di∬ erent(′ =1625,dfこ 8,P三 〇14252),

indicating that the reductiOn in ant foraging rate was

becausc ofbehavioral changes and nOtincreased mor‐

tahty as a result of treatment,Ants within the co10ny

responded to the treatnlent by signincantly reducing

their fOraging rates even on untreated posts

Erect on colonization ofPOtted Soil by Argentine

Ants and Red lmported Fire Ants,After untretted
pots aと led with mOistened soil were intrOduced intO

established(・にnt CO10nics,the nl菊 Ority Of the individ―

uals within colonies(827ο  ofArgentine and 99%ofred
imported are ant colonies)mOVed out oftheir estab―

lished ant condOs intO the untreated pOts ln cOntrast,

■,hen a col1 0f permethrin― irnpregnated plastic、 vas

attached to the base OFthe pots,nO ants colonized soil

in the pots.For Argentine ants,214± 82(mean num_
ber of ants± 957ο CI)mOVed intO untreated pots and

zero moveΔ  into treated pots For red iniported are

ants,1,954と 88 ants moved into untreated pots,and

zero rnoved intO treated pots.A singic l― cm ring Ofthe

plastic was successflllin preventing bOth red iinported

are ants and Argentinc ants from infesting the potted

soil.

E)iscusslon

Overall, thc I)ermethrin_impregnated mを げterial

tested Ⅵアas efriective against both Argentine ants and

red ilYlported are ants and caused significant mor―

tality after contact, reduced foraging rates over

treated are器 ,andpreventedcolonizationofmoistsoil.
he signincantly greater sur、 アiva1 0f Argentine ants

compared、 vith red imported are ants in the forccd

exposure experiinent was unexpected. Civen the
larger average size of red imported arc ant、 、ァ。rkers,

one might expect thern to have greater survival.For

example,in a撹 neyard study,Addison(2002)found it

、vas casier to control Argelatine ants with steコ n sprays

and bands than tO control the larger Aη οριο,99ts spp.

She speculated that the larger size and longer legs of

A,2οηιοιて,ηts resulted in less cOntact with the treated

surface

The behavioral response of ants after the introduc…

tion ofthe treatinentto one oftwo feeding sitesin the

c010ny is nOteworthy. The observation that signin―

cantly fe、 ver ants foraged up treated posts compared

Ⅵ′ith untreated posts demOnstrates that the toxic lna―

teri[d was having a negative impact on foraging.De―

posits oF permethrin 、vere completety repellant tO

Argentine ants 、vithin 60 nlin after bein〔 : expoSed

(Knight and Rust 1990).COmpared with other pyre―
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thrOids and organophosphates,permethrin、vas con―

sidered tO be inOderately repellant and tOxic to L.

んιι,れ ,ιο

A study by Helmy and Jander(2003)demOnStrated
that black carpenter ants,C,,9ι ヶ)ο ttθサ彼,ρθη

'lSt′

′υαntcι ts

(De Ceer),on their wtt tO and a・ om af。。d sOurce,

learned to associate a chernical stirnulus、 vith the dc―

cision to clilnb a specinc vertical dOwel to Find fOod.

Thus, it is possible that Argentine ants tearned to

associate a chen五 cal stimulus with a decisiOn nοι to

fOrage for fOOd in a particular area Such a stilnulus

could be the insecticide itself or a signal or marker

produced by ants to warn others tO avoid foraging in

the treated area.

The observation that foragillg rates at untreated

food sources also were dranaatically reduced aFter

treatinellt l■ light be the result ofhOrizOntal transfer Of

the insecticide causing subicthal eFSects and inhibiting

fOraging ′ヽrOrtanty Of Argentine ants resulting fr01■

hOrizOntal transfer of insecticides such as apronil tO

untreated individuals has been reported previously

(3oeprOno and Rust 2004).However,in our study,
there、vas no signincant dirference in mortality rates

bet、 |′ een treated and untreated colonies,suggesting a

behaviOral response to a sublethal dOse. When the

effects Of the materia1 0n the cO10ny、 vere realized,

ants may have responded nOt Only by specincally
avoiding the site of toxicity but also by avoiding for_

aging in general A sirnilar response Ⅵアas observed with

Argentine ant colonies after exposure to potted soil

treated with FiprOnil(COSta and Rust 1999).

Va五 ous strategies to excと ude ants frOm fOraging Or

nesting in a specinc area have been tried in the past.

In the early 1900s,for example,citrus gro、 versin Lou‐

isiana created、vater_alled ditches arOund groves to

prevent the spread of Argentineを とntS(Newell and
Balも er 1913),and they excluded them frOm trees by

banding with a m汝 ture ofa sticky substttce(unspec_

ined type of thinner)pluS Carbolized oi1 0r sulfur

(Barber 1916,1920),For indoor use,a bich10ride― O岳

mercury tape was recommended that was wrapped
around furniture legs to keep Argentinc ants off the

ftlrniture(Barber 1916)More recently,ShOrey et al

(1992,1993,1996)formulated m破 tures Of the poly―

butene preparation Stickem Special(Scabright,Em‐
ery宙 lle,CA)with repellents to Attentine ants and
apphed thern tO cOtton t、 vine,for wrapping around
tree trunks.They fOund the synthetic chenlical far‐

nesOltO be the rnOst effective repellent,excluding ants

f二
・Om fOrEtting in the canopy for 5 mO(Klotz et al.

1997),Controlled release chlorpyrifOs bands prO甑 ded
even iOnger ter■ l control,excluding ants fronl citrus

trees for up t0 229 wk(James et al.1998)Soft plastic

stripsimpregnated with permethrin(Line Cuard lnc.,
Elyrね,OH)hお肥been successfully used tO band trec

trunks tO deter Argentine ants for～ 7 mO(Ftint and
Dreistttt 2004)HoweVer,materials such as thesc
have nOt been tested on red imported are ants or for

their ability to stop ants from infesting potted soil in

nursery conditions.

Despite the pOtential efacacy ofbanding to exclude

ants,growers have nOt adopted thistechniquebecause

2098

repeated l・eplacement ofthe bands is labor_intensive

and not cost― effect市 e(Vega and Rust2001),Matedals
tested previously did not last 10ng enOugh to protect

nursery crops that are gro、 vn for one Or mOre ycars

withOut replacement. The permethrinttimpregnated
materialtested in this study、 vas originallydesigned for

use as a lnolded component in autoinobiles to deter

spiders fl・ Onl entering the vent Orincc of the fuel sys―

tem and was designed to last for 10 yr(N歳 of Ameト

iCa).Inとaboratory studies against red imported are

ants,this rnaterial showed efacacy toward ants after

being aged for 5 yr(Drees et a1 2005).Because the
productis Fnade Ofa inOlded plastic Fr】 aterial,it can be

designed to accoinmodate any shape虫 ・equired to its

apphcation.Such lllaterials have pOtential fOr use in

preventing soil infestatiOn of ants in cOntainer nurs―

eries ifthe inaterial can be cconOnlically incOrporated

as a portion of a molded pot,as a collar Or coaster

attached to pots that could be ren10ved before ship―

ping and reused,or if incOrporated intO、voven mat
n■ aterial cOinmOnly used tO contrOl薔′ceds in the rxurs―

ery.The amount Ofinsecticide that、vOuld be needed

fOr ant exclusiOn ifthe strips、 vere strategicaHy placed

wOuld be neghgible and carry niniln'al risk to the

environmentbecause the active ingredientis bOund to

the plastic.
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