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Seasonal Occurrence of Aedes aegypti and Ae. albopictus

in Used Tires in 1992-1994, Chiangmai, Thailand
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Abstract: Mosquito larvae breeding in 47 used tires were collected weekly by a siphon

from July, 1992 to August, 1994 at Office of Vector Borne Disease Control (former Malaria

Center), Region 2, Chiangmai, Thailand. Acidity, chemical oxygen demand (COD), and con-

centrations of NH4 and NO2 were also measured every 3 weeks in the field for each tire.

The number of tires with Ae. albopictus was always larger than that with Ae. aegypti. Both

in 1992 and 1993 the decrease in the number of tires with Ae. aegypti was observed earlier

than that of Ae. albopictus. The number of tires with Ae. aegypti decreased in the latter half

of the rainy season, while that with Ae. albopictus decreased in the dry season. Significant

temporal variations were observed in pH, COD and NH4. However all the changes did not

correlate with the population decline of Ae. aegypti during the latter half of the rainy season.

The coefficient of association (C8) between Ae. aegypti and Ae. albopictus was positive and

statistically significant.
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IMTRODUCTIOM

In Thai1and sOme studies have been made on eco10gy OfAe．aeg炒tiin BangkOk，but

1itt1eis known about eco10gy Of dengue vector mosquitOeSin northern region．（Gou1d et a1．，

1970；Sheppard et a1．，1969；Southwood et a1．，1972）．Mogiet al．（1988）conducted a Wh01e

year survey ofmosquitoes breedingin artificia1containersin residentia1areasin Chiangmai．

Theyfoundthatre1ativeabundanceofAedeSa胎qi，iCtuSincreasedatthebeginningoftherainy

seasonandthisspeicieswasrep1acedbyAe．ae少4，tiinthe1atterha1foftherainyseasonin

therura1area．Theavai1abi1ityoffo0dfor1arvaeincontainerhabitatsWaSSuggestedasone

Ofthe possib1e mechanisms ofthe seasona1dec1ine ofAe－aegゆti．

Used tires provide breeding sites of mosquitoes and are frequent1ケinfested with Ae．

a暖0少tiandAe．alb坤iCtuS．A1thoughthesetiresWereCOmmOnanduti1izedformanypurposes
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indai1y1ifeinnorthernThai1and，nOstudieshavebeenmadeonseasonaloccurrenCeOf1arvae。f

Aβ．o暖0少iiandAβ．αi∂坤icius．

Throughthe2yearssurveyofmosquitobreedinginusedtiresinChiangmai，weeXamined

seasona10CCurrenCeOfAe－a暖γptiandAe．albQPiCtuS，andtriedt0COnfirmthepopu1ationdec1ine

OfAe．ae少少tiduringthe1atterha1fOftherainyseason．Theseasona1changesinwaterqua1ityWas

a1soexaminedinthisstudytoana1yzethere1ationshipbetWeenthequa1ityofwaterandmOsquito

OCCurrenCe。

MATERIALSAMDMETHODS

Usedtiresexaminedinthisstudywerep1acedonthegroundatOfficeOfVectorBorne

DiseaseContrO1（formerMa1ariaCenter），Region2，Chiangmai，Thai1andtoguardnew1yp1anted

sma11trees．Mosquito1arvaebreedingin47usedtireswerec011ectedweek1yasaru1ewith300m1

0fwaterbyasiphonfromJu1y，1992toAugust，1994．watertemperaturewasrecOrdedanda1l

larvaeWereki11edandkeptin70％a1cohO1f0r1ateridentification．TheWaterWaSreturnedt0the

sourcetire．Qua1ityofthewaterwereexaminedevery3Weeksforeachtireinthefie1d．Acidity，

Chemica10Ⅹygendemand（COD），andconcentrationsofMH4andMO2inppmweremeasuredby

theSimp1ifiedwaterInspectiOnApparatus（KyorituChemicaたCheckLab．Tokyo，Japan）．All

datawerepoo1edtocalcu1atetheovera11density（averagenumbersof1arvaepersamp1e）forAe．

a覗少tiandAe・albqPiCtuS・AveragesOfwatertemperature，PH，COD，NH4，andMO2wereCa1cu－

1atedfOreaChcensusdaytoshowseasOna1changesintheseenvironmenta1parameters．The

tempora1variationsintheseparametersweieana1yzedbyana1ysisofvariance（AMOVA）using

Systatstatistica1sOftwarepackage・Toana1yzeinterspecificassociationbetWeenAe．a暖γptiand

Ae．albPPiCtuちthedatafromApriltoSeptemberin1992－1994wereusedtoconstructa2×2

COntingencytable（Service，1993），because1arvaeOfbothspeciesWerefoundinmanytiresinthese

Peri0ds．Basedonthe2×2c0ntingencytab1ethecoefficientofassociation（C8，Hur1bert，1969）

wasca1cu1ated。

RESULTSAMDDISCUSSIOM

ThenumberOftiresWithAe．albPPiCtuSWasa1ways1argerthanthatwithAe．a暖0少ti（Fig．1）・

ThenumberoftireswithAe．albqPiciuSand／orAe．aq少4，ti1arvaeincreasedintherainyseason

（MaytoOctober）anddecreasedinthedryseasOn（MovembertoApril）．Bothin1992and1993the

decreaseinthenumberoftireswithAe．a暖0少tiwasObservedear1ierthanthatWithAe．albqPiCtuS．

ThenumberOftireswithAe．ae少4，tidecreaSedinthe1atterha1foftherainyseason，Whi1ethat

WithAe．albqPiCtuSdecreasedinthedryseason．ThisresultwasagreedWithMOgieta1．（1988）and

wecanconc1udethatthepopulationofAe．a暖0少tideclinesinthe1atterha1foftherainyseasonin

Chiangmai．

Theovera11density（averagenumberof1arvaepersamp1e）was0．12and0．49forAe．ae少Pti

andAe．albqPiCtuS，reSpeCtive1y，andthedifferenceWasstatistica11ysignificant（t＝12．06，

p＜0．001）．However，theaveragenumberof1arvaeca1culatedfromsampleswith1arvaeWas2．65



103

JA S O N DJF M AMJJA S O M D JF MAMJJA

1992　　　　　1993

℡00

。雲
（））30

（弓
ト－乱20
∈
q）
ト10

0

u
d
己
d

ー⊂］
（－）

．亡
き

（／〕q）
．占

q－。

．
Z

40

30

20

10

1ヰ0

0

1994

●－・de．o胎甲ic九ば

o－⊃de．oe少p出

0JASOM DJF MAMJJASOMDJFMA（目）MJJA

1992　　　　　1993　　　　　1994

Z
。

。
トわ

旨．
（／e

宅
：1．
E「

宅
P

訂

Fig．1．SeasonalchangesinthenumberoftireswithAe－ae濫04，ti

（■t）

OrAe．albPPictiiS（10wergraPh），aVerageWatertempera－

ture，andthenumberofWaterPOsitivetiresinJu1y，
1992－August，1994atChiangmai，Thai1and．

and2．85forAe．ae少4，tiandAe．albQPictus，reSPeCtive1y，andthedifferenceWaSnOtsignificant

（t＝1．012，p＜0．312）．Therefore，thesmal1ernumberoftireswithAe。aegyPtithanthatwithAe．

albQPiCtiiSassh0wninFig．1wasthemainreasonforthe10WerOVeral1densityofAe。a暖γpti

iarvaethanAe．albqPictuS．

Eveninthedryseason，thenumberOfwaterpositivetiresWaSuSual1y1argebecauseofthe

artificia1WaterSuPP1yt0thep1antedsmal1trees．Therefore，thedecreaseinthenumberofAe．

albPPiCtuSPOsitivetiresinthedryseasonwasnotascribedtothedecreaseinthenumberofwater

POSitivetires．Thecoo1ertemperatureinthedryseasonmaybeoneofthereasonforthedecrease

inthenumberoftireswithAe。albqPictus．

TheWatertemPeratureinthe1atterhalfoftherainyseasonWaS＞20℃andAe．a曙0pti

1arvaeCandevel0PunderthistemperatureconditiOn（Bar－Zeev，1957，1958；Chen，1988）．Thus，

theearlierdecreaseinthenunberofAe．aegyPtipositivetireswasnotexp1ainedbythetem－

PeratureCOnditionsinthera1nyseasOn．

TheseasonalchangesinwaterqualitywereshowninFig・2．ThetemporalvariationsinpH，

COD，andMH4werestatistiCal1ysignifiCant（p＜0．05）．AlthoughtheseasOnalchangesWerenOt

C1earinpHandCOD，theaveragevaluesWerehigherin1993than1992．Becausethepopu1ation
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Fig・2・Tempora1variationsinqualityOfWaterinusedtiresinJuly，1992－August，1994at
Chiangmai，Thai1and．ThebarshoWSmean±standarderror．

dec1ineofAe．ae少4，tiinthe1atterhalfoftherainyseasOnwasObservedduringtheperiodwith

highⅤaluesofCODin1993，thefoodavai1abilityforlarvaemightnotbetheeffectivefactorofthe

POpu1ationdec1ine．Except2averagevalues，theconcentrationsofMH4fluctuatedaroundlppm．

TheconcentrationsofMO2beCame10wintheralnySeaSOn，thoughthetempora1variationwasnot

Statistical1ysignificant・Therefore，al1theobservedchangesinwaterqualityWerenOtParal1e1to

thepOPulatiOndec1ineofAe．a斂tiduringthe1atterha1foftherainyseasOn．
Thedegreeofco－OCCurrenCeOfAe．ae少40tiandAe．albQPiCtuSWasshowninTab1el．The

COefficientofassOCiation（C8）was0・154and，thepositivere1ationwasstatistiCal1ysignifiCant√k2

＝12－258，p＜0．05）．AlthOughdetai1sabOut1arvalinteractionsbetweenthese2speciesinusedtires

havenotbeenstudiedyet，eXPerimentsofintersepcificcompetitionstudiedsofarindicatethatAe．

a暖0少ti1arvaeareCOmpetitive1ysuperiortoAe－albqPictiiS1arvae（Haw1ey，1988）．Thus，itseems

thatthecompetitiveinteractionbetweenAe．a喀ypiiandAe．albQPiCtiiSCannOtresultinthe

popu1atiOndeclineofAe．aq少少tiinthe1atterha1foftherainyseason．

Becausedifferenthabitatse1ectionofov1POsitingfema1eswassuggestedbetweenAe。ae－

g0PtiandAe．albqPictus（Gou1deta1・，1970；Mogieta1．，1988，Haw1ey，1988），SeasOnalchangesin

behaviorofov1POSitingfema1esshOuldbestudiedinadditionalexperimentstounderstandthe

POPu1ati0ndec1ineofAe．ae少Ptiinthe1atterhalfoftherainyseason．



Tablel．Thenumberofca警eSwithandWithoutAe．ae少少ti（105）
andAe。albPPiCtuS1nusedtiresduringApriたSep－
tember，1992－1994atChiangmai，Thai1and・

de．oe ii

With Without

Ae．albQPictuS With　　　69　　　331

Without　　110　　　　953

CoefficientOfassOCiation，C8＝0・154（x2＝12。258）
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