
theflexibilityoftheenablingstatutesthatamongother
thingsallowsboundariestobeestablishedtorealisticallyen
compasstheproblemarea

Arealisticandpracticalsolutiontotheproblemsofvector
controlfundinginCaliforniashouldbeginwiththerecognition

UTILIZATIONOFAMICROCOMPUTERINAVECTORCONTROLPROGRAM

ALAMEDACOUNTYMOSQUITOABATEMENTDISTRICT

Informationisrequiredinordertoaccomplishvectorcon
trolItisroutinelycollectedprocessedandinterpretedto
provideguidancetovectorcontrolprogramsItfollowslogic
allythattoprocesstheinformationmoreefficientlyistoin
creasetheefficiencyoftheprogramsItcanprovidesavingsin
moneyandresultinincreasedeffectivenessofvectorcontrol

Inrecentyearsthecostsofautomaticdataprocessinghave
beendecliningrapidlyArecentarticleinSciencemagazine
calledInformation theNewFrontier pointedoutthatif
costsofcomputerscontinuedtodeclineatthecurrentratea
computerwouldcost310ofacent100yearsfromnowThe
projectionisabsuredofcoursebutwasintendedtoindicate
therateofwhichcomputercostsarenowcrashing

TheAlamedaCountyMosquitoAbatementDistrictiscur
rentlyprocessingdataautomaticallybymeansofaTRS80
microcomputersystemAcomparisonoftheautomaticdata
processingsystemtothepreviouspunchcardsystemhasindi
catedthatweshouldexpectalongtermsavingsofabout
2400peryearinpaperandlaborcostsOnetimecostsof
hardwareandsoftwarewerenotincludedintheanalysisbut
thesavingsshouldpayforthesysteminabouttwoyears

TheinstallationofautomaticdataprocessingintheDistrict
requiredthatwelookattheflowofinformationintheDis
trictfromthepointofviewofacomputerscientistTheap
proachiscalledsystemsanalysisWhenthesystemsanalysisis
accomplishedinthebroadestperspectiveitprovidesalogical
andpracticalframeworksforvectormanagementprograms
Itisrelativelyeasytoaccomplishasystemsanalysisinvector
controlforacoupleofreasonsFirstthebasicconceptsof
integratedpestmanagementarecompatiblewiththesystems
approachSecondlyvectorecologistshavepublishedinforma
tioninthepastthatisusableinthesystemsanalysisBoth
publishedandunpublishedarticlesbyRichardHusbands
formerlyoftheCaliforniaStateVectorBiologyandControl
Sectionwerequiteusefulinaccomplishingtheanalysis

Avaluablebyproductoftheanalysiswasthatbeforethe
dataprocessingsystemcouldbedesignedthegoalsandobjec
tivesoftheDistrictsprogramshadtobeclearlydefinedThe
analysisalsoprovidedratherstartlinginformationaboutthe
amountoftimeutilizedtogatherandprocessinformation
priortotheinstallationofthecomputersystem
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thatvectorcontrolinCaliforniahasbeendeliveredforthe
mostpartbySpecialDistrictsandthatthedistrictsare
uniquelysuitedtoeffectivelyprovidevectorcontrolforthe
citizensofCalifornia

Thedataprocessingsystemhasbeendesignedtomeasure
themosquitoproblemandtodeterminetheimpactthecon
trolprogramhasontheproblemThebasicinputdataarethe
samedatausedinmostallvectorprograms lighttrapdata
bitingcountslarvalsamplingdataservicerequestdataThe
outputdataarealsothesamekindsoffamiliarinformation
linealfeetofditchesexcavatednumberoffishplantspounds
ofinsecticidepersourcepoundsofinsecticideperspecies
etc

ObjectivesofTheSystemThespecificobjectivestobe
accomplishedbytheautomaticdataprocessingintheDistrict
arethefollowing
1Toefficientlyprocessdatathatwillmeasuretheeffective

nessoftheprogram
2Toefficientlygeneraterequiredreports
3Todevelopandutilizemodelstopredictlevelsofmosqui

toesandtherebyassistinmakingtreatmentdecisions
4ToquantifytheworkperformedbytheDistrict
5Todefinehighprioritysourcesthroughcostevaluation

andsetappropriateworkschedulesforthephysicalcontrol
program

6Tomeasuretheinsecticidepressureonanygivenspecies
andavoidresistanceproblems

7Todeterminethecostsofspecificprogramelementsand
enhanceprogrambudgeting

8Tocheckcurrentinspectionandtreatmentscheduleswith
thoseofthepastandmodifythescheduleasrequired
TheDistricthasalreadygonealongwaystowardmeeting

theobjectivesThecoreprogramcurrentlyinuseprocesses
datafromtheemployeesdailyreportsandgeneratesthe
monthlyreportsoftheDistrictTheprogramincludesone
relativelysimpleyetinformativemodelthatpredictslevelsof
adultCulexpipiensTheprogramcaneasilybeupgradedasthe
pipiensmodeliselaborateduponandasadditionalmodels
aredevelopedforotherspecies

TheuseofthecomputerintheDistrictshouldalsoprovide
benefitsbeyondthatofourcurrentstatedobjectivesTheflex
ibilityofthesystemenablesdatatoberetrievedinavarietyof
combinationsbysimpleprogramadditionsOtherprograms
couldbedevelopedtoincreasetheefficiencyofthebookkeep
ingsystemsExistingprogramscanalsobeutilizedtodostatis
ticalanalysisifrequiredIntruthaswegainknowledgeof



howincreasingamountsofdatacanbeprocessedrapidlyand
efficientlyitonlyincreasesourexpectationsofthesystem

Insummaryautomaticdataprocessinghasbeeninstalledin
AlamedaCountyMosquitoControlDistrictatarelativelylow
costwithlongtermsavingsprojectedThesystemisdesigned

EFFECTIVENESSOFTHEBACTERIALPATHOGENBACILLUSTHURINGIENSIS

INTRODUCTIONDuringthepasttwodecadesnumerous
studieshavebeenconductedontheactivityandefficacyof
entomogenicbacteriaagainstmosquitolarvaeMostofthese
studieshavedealtwithlaboratoryevaluationofstrainsof
Bacillusthuringiensisandotherpathogenicbacteriarecovered
frommosquitobreedingsourcesorinfectedlarvaeTheactiv
ityandpotencyofanumberofbacterialspeciesandstrains
havebeenreportedbynumerousresearchersDavidsonetal
1975Halletal1977Kellenetal1965LilesandDunn
1959ShaikhandMorrison1966Mostofthesestudiesdealt
withtheevaluationofBthuringiensisvarietiesorstrainsin
laboratorywheretheywereshowntohavemarginalactivity
Afewfieldstudieswerealsoimplementedoncommercial
formulationsandotherstrainsofthispathogenandthese
wereallfoundtoshowlittleornoactivityatpracticalrates
KellenandLewallen1960LilesandDunn1959Shaikhand
Morrison1966Theseinvestigatorsemployedconcentrations
ashighas200500ppminlaboratoryevaluationsandrates
ashighas0510lbacreofBTpreparationsunderfieldcon
ditionswithoutobtainingsignificantmortalityinthetreated
larvaeofseveralspeciesofmosquitoes

EvaluationofaBTisolatedesignatedasBA068from
deadandmoribundCulextarsalisCoquillettlarvaefrom
CaliforniashowedgoodactivityinlaboratorystudiesReeves
1970ReevesandGarcia1971Thissameisolatewaslater
designatedatBtvarthuringiensisserotypeH1andwas
foundpreparationHD225531CtohaveanLC50of03
ppmagainst2ndinstarsAeaegyptiHalletal1977Inthe
samestudytheseauthorsevaluatedsome127strainsofB
thuringiensisconsistingof18varietiesserotypesagainst
AedesandCulexspeciesMostofthestrainsshowedlittleor
noactivitybutsomepreparationsHD169R567BandHD
96R574Dinadditiontotheabovepossessedgoodactivity
showinganLC50of004006ppmagainst2ndinstarAe
triseriatusamostsusceptiblespeciesascomparedtoCulex
andAnophelesspecies

RecentlyGoldbergandMargalit1977isolatedastrainof
BacillusthuringiensisdesignatedasONR60AorWHOCCBC
1897frommosquitolarvaeandthisisolateshowedgoodlar
vicidalactivityagainstseveralspeciesofmosquitoesThis
strainwastypedbydeBarjac1978ofInstitutePasteuras

SEROTYPEH14AGAINSTMOSQUITOLARVAE
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toincreasetheefficiencyoftheexistingdataprocessing
systemtoprocessmoredataatlesscostandtoincreasethe
effectivenessofthevectorcontrolprogrambyproviding
appropriateandtimelydatatosupportdecisionmaking

serotypeH14anddesignatedasBthuringiensisvarisrael
ensisBTSerH14Thisstrainhasbeenfoundtobequite
effectiveagainstAedesandCulexspeciesunderlaboratory
conditionsandappearstobethemosteffectiveentomopatho
genicbacteriumstudiedtodateItsactivityagainstmosquitoes
underindoorandoutdoorconditionswasstudiedinCalifornia
byGarciaandDesrochers1979

Ourcurrentstudieswereaimedatthelaboratoryandfield
evaluationofBTH14againstseveralspeciesofcolonized
mosquitoesandalsoanumberofspeciescollectedfromthe
fieldAdditionallyfieldevaluationsofsemicommercialpre
parationsofthisentomopathogenwereconductedinavariety
ofhabitatssupportingspeciesof3generaofmosquitoes

METHODSANDMATERIALSInthelaboratory4thin
starlarvaeofAedesaegyptiLAedesnigromaculisLud
lowAetaeniorhynchusWiedmannAnophelesquadri
maculatusSayCulextarsalisCoquillettCxpeusSpeiser
CxquinquefasciatusSayandPsorophoracolumbineDyar
andKnabwereemployedThestandardproceduresandtech
niquesasreportedbyMullaetal1966wereutilizedIn
brieftheproceduresusedareasfollows

Twentymosquitolarvaewereplacedin100mltapwater
pH80 01ina160ml4ozsquatwaxedicecreamcup
Eachtreatmentwasreplicated3timesandrunon23differ
entoccasionsyielding6 9replicatespertreatmentThe
treatedandcontrolcupswerekeptat26F 05andmortal

itywasreadafter24hoursofcontinuousexposuretothe
bacterialpreparationsOnaccountoftheshorttermexposure
period24hrsthelarvaewerenotprovidedwithfood

Todeterminetherangeofactivitythebacterialprepara
tionswererunat3 4concentrationseachreplicated34
timesTheaveragemortalityforeachconcentrationwas
plottedonlogprobitpaperandtheLC50andLC90concen
trationsinppmwerereadofftheconcentrationresponselines
fittedandestablishedthroughthepointsTherewaslittleor
nomortalityinthecontrollarvaethereforenocorrectionfor
checkmortalitywasdeemednecessary

SeveralpreparationsofH14consistingofWPwaxysolid
andfluidsuspensionformulationswereevaluatedThesolid
formulationsweresuspendedinwaterbytheadditionof
Tween20wettingagentandblendingatmoderatespeedin


