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4.1. Development of a mosquito repellent Cymbopogon spp.

B.K. Tyagi and J. HiriyanStartingDate
Duration

Funding Agency

: December 2001

: 3years:Intramural.ICMR
Detailed DescriptionAmosquitorepellent,MosTyag,hasbeeninvented/developed,andsubmittedforpatentshipthroughICMR,assuggestedbythe16thSAc.Therefore,onlyabriefaccountofresultsareofferedhere.RepellanteffectofMosTyagandsome
other formulations have been carried out in laboratory, simulated field conditions and field, against

vector species such as Aedes aegypti, Ae. albopictus, Armigeres subalbatus and Culexquinquifasciatus,andanappreciableprotectionwasobtaineduptonearlyfourhours.Besides,MosTyag,othereffectiveformulation(s)arebeingformulatedwithcompletechemicalandtoxicologicalspectrum,incollaborationofDRDE,Gwaliorandanewresearchprojecthasbeenproposedinthiscontextbyapprovalof16thSACoftheCentre.
4.2. Laboratoryevaluationof a

immatures of Aede$
formulation(VCRC-PFFC)against

and

A.P. DashandlR.Mani
Starting Date

Duration

Funding Agency

: July2004
:Two years:Intramural,ICMAAnemulsifiableconcentrate(EC)formulationdevelopedfromthemetabolitesofPseudomonasfluorescenswasscreenedagainstAe.aegyptiandCx.quinquefasciatusforitslarvicidalandpupicidal

activity. Lethal concentrations for 50 and 90 percent mortality levels confirmed the larvicidal andpupicidalactionofthismicrobialformulationagainstthetwovectorspecies.ThedosagerequirementforpupalmortalityofAe.aegyptiwastentimeslessthanrequiredforlarvalmortality.WhereasinCx.quinquefasciatus,thedosagerequirementforpupalmortalitywasthreetimesmorethanrequired
for larval mortality.
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BackgroundFluorescentpseudomonadsareubiquitousbacteriaofthegenusPseudomonas.Somespeciesof
Pseudomonas, including Pseudomonas fluorescens are used for the control of soil-borne or foliar

pathogens. Exotoxins of fluorescent pseudomonads are known to be toxic to insects. Recently, anaturalstrainofPfluorescenswasisolatedfromasoilsampleandamosquitocidalemulsifiableconcentrateformulation(VCRC-PFFC)wasdevelopedfromthemetabolite(s)ofitbyVectorControlResearchCentre,Pondicherry.Theformulationwastestedagainstthelarvaeandpupaeof3species
of vector mosquitoes, Anopheles stephensi, Culex quinquefaciatus and Aedes aegypti and found tobeactiveagainstthem.Inthesubsequentfieldevaluation,itwasfoundtobeeffectiveinbringing
down the pupal density of Cx. quinquefasciatus by 80% and the effect of a single application lastedforabout12days.However,morefieldtrialsunderdifferentgeo-climaticlocationsinvolvingdifferentCentresbyfollowingacommonprotocolwasplannedtobeascertainthemosquitocidalpotentialofVCRC-PFFCformulation.TheCentreforResearchinMedicalEntomology,MaduraiwasidentifiedasonesuchCentreandaspartofthemulti-centricevaluation,thelaboratoryevaluationresultsofAe.
aegypti, the vector of dengue and Cx. quinquefasciatus, the vector of bancroftian filariasis are

reported in this report.

Laboratory bioassayLaboratorybioassays,followingstandardmethodsofWHOfortestingoflarvalsusceptibility,wereconductedtodeterminetheefficacyoftheflowableformulation(VCRC-PFFC)ofthemetabolite
of Pfluorescens against immatures of Ae. aegypti and Cx. quinquefasciatus. One-tenth dilution (v/v)oftheformulationwaspreparedindistilledwaterandthenhomogenizedbyusingashaker.Fromthishomogenate,desiredtestdosageswereaddedindisposablewaxpapercupscontaining200ml
distilled water. The laboratory reared strains of Ae. aegypti and Cx. quinquefasciatus were used and

twenty five late third instar larvae or pupae of each species were introduced in each cup and mortalitywasscoredat24hoursaftertreatment.Bioassaysineachtestconcentrationwerereplicatedandrepeatedthricewithappropriateuntreatedcontrols.Resultsfrom3independentreplicateswerepooledandsubjectedtodosagemortalityprobitanalysisandlethalconcentrations(LC)for50and90percentmortalitylevelsand95%ConfidenceIntervalsofLCsoandLC90valuesobtainedforeachspeciesaretabulatedbelow(Table4.2.1).
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Table 4.2.1. larvicidal and pupicidal efficacy of flowable formulation of P. fluorescens

From this study it is evident that both the vector species, Ae. aegypti and Cx. quinquefasciatus,aresensitivetoP.fluorescensanditslarvicidalandpupicidalactionagainstthemisalsoconfmned.A
comparison of the median lethal concentration (LCso)values of the bioassay results showed that the
larvae of Cx. quinquefasciatus are about 3 times more sensitive to the formulation than the larvae ofAe.aegypti(0.107vs.0.417Jlg/ml).Contrarily,thepupaeofCx.quinquefasciatusareabout8timeslesssensitive(0.366vs.0.043Jlg/ml)thanthepupaeofAe.aegypti.Theformulationshowedahigh
degree of activity against the pupae of Ae. aegypti as the dosage requirement for pupal mortality is 10

times less than that required for larval mortality (0.043 vs. 0.417 Jlg/ml). Whereas, the dosage require-mentforpupalmortalityinCx.quinquefasciatusis3timesmorethanthatrequiredforlarvalmortality
(0.366 vs. 0.107 Jlg/ml). Further experiments are in progress to evaluate the efficacy of the formulation

against other vector mosquito species.

Fiducial Limits with Fiducial Limits with

Species
Immature

LCso

95%ConfidenceLCgo 95%Confidence
stage Intervals Intervals

(lJg/ml) Upper Lower (lJg/ml) Upper Lower

Larvae 0.417 0.464 0.375 0.992 1.155 0.851
Ae. aegypti

Pupae 0.043 0.047 0.039 0.086 0.097 0.076

Larvae 0.107 0.123 0.009 0.383 0.471 0.314
Cx. quinquefasciatus

Pupae 0.366 0.447 0.300 0.867 1.237 0.607


