[bookmark: _Toc202398653]SURVEYOFMOSQUITOSPECIESWITHINILORIN METROPOLIS

APROJECTREPORTSUBMITTED

BY
BASHIRUHIKMATOPEYEMI
HND/23/SLT/FT/1017

BEINGARESEARCHPOROJECTSUBMITTEDTOTHEDEPARTMENTOFSCIENCELABORATORYTECHNOLOGY,INSTITUTEOFAPPLIEDSCIENCE,KWARASTATEPOLYTECHNIC,ILORIN.

INPARTIALFULFILMENTOFTHEREQUIREMENTFORTHEAWARDOFHIGHERNATIONALDIPLOMA(HND)INSCIENCELABORATORYTECHNOLOGY.


JULY,2025




[image: ]
DEDICATION

IdedicatethisprojecttoAlmightyAllah,whohasseenmethroughitall.Also,tomylovelyparentandtomylovedonesfortheirloveandsupport,amverygratefulforeverything.
.




ACKNOWLEDGEMENT
[bookmark: _GoBack]MyfirstanddeepestappreciationgoestoAlmightyAllah,thebeneficent,themerciful,forguidingandprotectingmealwaysthroughoutmyjourneyoncampusandforthetimefulfilmentofHispromisesconcerningmylife.
AllthankstomysupervisorMRIBRAHIMA.Wforhisguidanceandhisadviseallthistime.Isaythanksyousirforthesupport,TOmyH.O.UMr.Opeyemi,A.A.AlsotomyHeadofDepartmentH.O.DinpersonofDR.ABDULKAREEMUSMANforhisencouragement.
mysincereappreciationanddeepsenseofgratitudeisgiventonoonebutmyparentmostspecialtomydaddythankyousomuch.Andalsotomyoneonlyhusbandthankyousomuchforyouradviceandfinancialsupportlloveyousomuch.Abigthankstomycolleaguesforthe




ABSTRACT
ThisstudypresentsacomprehensivesurveyofmosquitospecieswithinIlorinMetropolis,Nigeria,withtheaimofidentifyingthedistribution,abundance,anddiversityofmosquitovectorsacrossthreemajorzones:IlorinSouth,IlorinEast,andIlorinWest.MosquitospecimenswerecollectedusingstandardentomologicaltechniquesincludingCDClighttraps,aspirators,andlarvaldippingfromselectedbreedingsitessuchasstagnantwaterbodies,gutters,andcontainers.Atotalof263mosquitoeswerecollectedandidentifiedmorphologicallyintothreegenera:Anopheles,Culex,andAedes.TheresultsshowedthatCulexspp.werethemostabundant(39.9%),followedbyAnophelesspp.(31.9%)andAedesspp.(28.2%).IlorinSouthrecordedthehighestmosquitocount,whileIlorinWesthadthelowest.TheShannon-Wienerdiversityindexindicatedmoderatespeciesdiversityacrossallzones,withthehighestdiversityobservedinIlorinEast(H′=1.06).Larvalstagesrepresentedthehighestproportionofspecimenscollected,reflectingactivebreedingacrossthestudysites.Thefindingshighlighttheinfluenceofenvironmentalfactors,urbanization,andpoorsanitationonmosquitoproliferationinIlorin.Thisbaselinedataiscriticalforguidingtargetedvectorcontrolstrategiesandstrengtheningpublichealthinterventionstomitigatemosquito-bornediseasessuchasmalaria,lymphaticfilariasis,andyellowfever.Thestudyemphasizestheneedforintegratedvectormanagement,communityengagement,androutineentomologicalsurveillanceinIlorinandsimilarurbancenters.
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[bookmark: _Toc203070725]CHAPTERONE
[bookmark: _Toc203070726]1.0Introduction
Mosquitoesaresignificantvectorsofmanyhumanandanimaldiseases,includingmalaria,denguefever,yellowfever,andfilariasis.Theirpresenceandproliferationareofteninfluencedbyenvironmental,climatic,andanthropogenicfactors,especiallyintropicalregionslikeNigeria.Ilorin,thecapitalofKwaraState,isexperiencingincreasingurbanization,whichaltersmosquitobreedinghabitats.Consequently,adetailedunderstandingofmosquitospeciesdistributioninthisareaisvitalforeffectivevectorcontrolstrategies(Olawoyinetal.,2021).Suchsurveyshelpinidentifyingthepredominantmosquitospeciesandinassessingtheriskofvector-bornediseaseswithinthemetropolis.
Ilorin,locatedinthenorth-centralzoneofNigeria,hasamixofurban,peri-urban,andruralsettings.Thesediverseecologicalzoneswithinthecityprovidesuitablebreedingsitesfordifferentmosquitospecies.Thepresenceofstagnantwater,poordrainagesystems,andhouseholdcontainersfurtherencouragesmosquitobreeding(Adeniranetal.,2022).Furthermore,thecityexperiencesatropicalwetanddryclimate,whichcreatesalternatingfavorableandunfavorableconditionsformosquitosurvival.Theseclimaticdynamicsnecessitateseasonalandspatialmonitoringofmosquitopopulations.Identifyingthespeciescompositionisalsoimportantfortargetedinsecticideapplicationandpublichealthintervention.
UrbanizationinIlorinhasledtoseveralenvironmentalmodificationssuchasconstructionofdrainagesystems,wastedumps,andartificialcontainersthatmayholdrainwater.Thesechangesunintentionallyprovidehabitatsformosquitolarvaedevelopment.Thelackofproperenvironmentalsanitationandcommunityawarenessfurtheraggravatesthesituation(Muhammedetal.,2020).Asaresult,themosquitoburdeninIlorinisnotlimitedtoruralareasbuthasbecomeagrowingconcernindenselypopulatedurbancenters.Hence,acomprehensivesurveyofmosquitospeciesisimportanttoguidecity-widevectorcontrolprograms.
Oneofthemajorconcernsaboutmosquitoproliferationistheincreasedprevalenceofmosquito-bornediseases.MalariaremainsendemicinNigeriaandcontinuestoposeasignificantpublichealththreatdespitecontrolefforts(NigeriaMalariaIndicatorSurvey,2021).Inaddition,thethreatofyellowfeveroutbreakshasincreased,asAedesspecieshavebeenreportedinbothurbanandperi-urbanenvironments.Surveillancedataarenecessarytomonitortrendsinmosquitodiversityandabundance,whichdirectlyinfluencediseaseepidemiology.Withoutupdatedbaselinedata,healthauthoritiesmaystruggletoallocateresourceseffectively.
Seasonalvariationplaysacriticalroleinmosquitodistributionandspeciesdynamics.Mosquitopopulationstypicallyriseduringtherainyseasonwhenwaterbodiesbecomeabundant.Thistemporalfluctuationaffectsnotjustthenumberbutalsothetypesofmosquitospeciesprevalentatdifferenttimesoftheyear(Adesinaetal.,2023).Forexample,Anophelesmosquitoespreferclean,slow-movingwaters,whicharemoreabundantincertainseasons.Apropersurveymusttakeintoaccountbothdryandrainyseasonstocapturearepresentativesampleofthemosquitofauna.
Climatechangeisanotherfactorinfluencingmosquitodistribution.Warmertemperatures,alteredrainfallpatterns,andincreasedhumiditycanextendthebreedingseasonandexpandthegeographicalrangeofcertainmosquitospecies.Studieshaveshownthatclimatevariabilitycorrelateswithincreasedmosquitoabundanceandthespreadofmosquito-bornediseases(Okoyeetal.,2022).Thesechangeshighlighttheimportanceofconductingperiodicentomologicalsurveys.Ilorin,beingarapidlyurbanizingcitywithdynamicclimaticconditions,requiresregularmosquitospeciesassessmentstoinformpublichealthpreparedness.
SocioeconomicfactorsalsoaffectmosquitoproliferationandcontrolwithinIlorin.Areaswithpoorhousingstructures,limitedaccesstohealthcare,andinadequatedrainagetendtoharbormoremosquitoes.Theawarenessandpracticesofresidentsregardingmosquitocontrol—suchastheuseofinsecticide-treatednetsorenvironmentalsanitation—alsoplayarole(Yahayaetal.,2020).Therefore,anymosquitospeciessurveymustconsiderthelocaldemographicandsocioeconomiccontext.Includingsuchdatainmosquitosurveillancecanaidinidentifyinghigh-riskzonesforintervention.
Technologicaladvancesinmosquitoidentification,suchasmoleculartechniquesanddigitalsurveillancetools,nowmakespecies-levelidentificationmoreaccurateandefficient.However,manyareaslikeIlorinstillrelyonconventionalmethodssuchaslarvalsamplingandmorphologicalidentificationduetolimitedresources.Despitethesechallenges,evenbasicsurveytechniquescanyieldvaluableinsightswhenconsistentlyandcorrectlyapplied(Ibrahimetal.,2021).Integratingnewtoolswithtraditionalmethodsmayimprovetheprecisionoffuturemosquitosurveys.Thegoalistodevelopareliabledatasetthatsupportssustainablevectorcontrolstrategies.
Communityinvolvementisessentialforthesuccessofanymosquitocontrolprogram.Conductingsurveyswithoutcommunitycooperationoftenresultsinlimitedaccesstopotentialbreedingsitesandinaccuratedata.Engagingthecommunitythrougheducation,sensitization,andparticipatorymonitoringensuresbetterdatacollectionandsustainablecontroloutcomes(OlatunjiandBello,2023).ResidentsofIlorinmustbeencouragedtoeliminatebreedingsites,reportmosquitoinfestations,andsupportentomologicalstudies.Empoweringlocalpopulationscansignificantlycontributetoreducingmosquitoburdenandthediseasestheytransmit.
Theresultsofmosquitospeciessurveyshavebroadimplicationsforpublichealth.Theyprovidecrucialdatathatinfluencetheselectionofcontrolmeasuressuchaslarviciding,indoorresidualspraying,andthedistributionofinsecticide-treatednets.Forexample,areaswithhighCulexmosquitoprevalencemayrequiredifferentinterventionscomparedtothosewithAnophelesdominance.Aspecies-specificapproachensuresthatinterventionsarebothcost-effectiveandimpactful(WHO,2021).Thus,understandingmosquitobiodiversityinIlorincanenhancevectorcontrolplanninganddiseasepreventionefforts.
Environmentalmanagementremainsacornerstoneofmosquitocontrol.Properwastedisposal,drainagemaintenance,andurbanplanningcandrasticallyreducemosquitobreedingsites.Surveyshelptoidentifyenvironmentalfactorscontributingtomosquitoproliferationinspecificareas.Thismakesitpossibletodeveloptargetedinterventionssuchasdrainingstagnantwater,modifyinghabitats,andpromotingenvironmentalhygiene(Akinyemietal.,2020).ThesemeasuresareespeciallycrucialinIlorinwhererapiddevelopmentisoftennotaccompaniedbyproperwasteandwatermanagementsystems.
ThesurveyofmosquitospecieswithinIlorinMetropolyisbothtimelyandnecessary.Itprovidesascientificbasisforvectorcontrol,guidespublichealthinterventions,andfostersahealthierurbanenvironment.Thegrowingurbanization,changingclimate,andincreasingpopulationdensityinIlorinmakemosquitosurveillanceapriority.ThedatageneratedwillnotonlybenefitIlorinbutcanalsoserveasamodelforotherNigeriancitiesfacingsimilarchallenges.Byinvestinginentomologicalresearchandcommunity-basedinterventions,thecitycaneffectivelycombatmosquito-bornediseasesandprotectpublichealth(Adebayoetal.,2021).
[bookmark: _Toc202398654][bookmark: _Toc203070727]1.2LITERATUREREVIEW
Mosquitoesareoneofthemostsignificantvectorsofinfectiousdiseases,transmittingpathogensthatcausemalaria,dengue,chikungunya,yellowfever,andZikavirus.Theglobalburdenofmosquito-bornediseasesremainshigh,particularlyinsub-SaharanAfricawherespeciesofAnopheles,Aedes,andCulexpredominate(Afolabietal.,2020).Understandingspeciesdistributionisessentialfortargetedvectorcontrol,especiallyinurbanandsemi-urbanareaswhereecologicalchangesdrivemosquitoadaptation.Urbanization,poordrainagesystems,andimproperwastedisposalcontributesignificantlytomosquitobreedinginNigeriancitieslikeIlorin(Adepojuetal.,2021).Consequently,surveysarecrucialtodetectshiftsinspeciescompositionandtodesignevidence-basedinterventions.
Recentstudieshaveshownagrowingdiversityofmosquitospeciesinurbanandperi-urbanenvironmentsinNigeria.Forexample,Aedesaegypti,thevectorofyellowfeveranddengue,hasbeenincreasinglyreportedinurbanareasduetoitsaffinityforartificialcontainersandstagnantwaterbodies(Oluwasogoetal.,2020).Culexquinquefasciatus,aprimaryvectoroflymphaticfilariasis,alsothrivesinpollutedenvironmentswithhighorganicmatter.AsIlorincontinuestourbanizerapidly,thecohabitationofthesespeciesraisesseriouspublichealthconcerns.UnderstandingwhichspeciesdominatespecificlocalitieswithinIlorincanassistindirectingvectorcontroltocriticalhotspots(Aliyuetal.,2022).
AstudyconductedinKwaraStaterevealedseasonalvariationsinmosquitoabundance,withanotableincreaseduringtherainyseason(Yahayaetal.,2021).Theresearchersidentifiedthatmosquitospeciesthriveindifferentbreedinghabitatssuchasstagnantdrains,uncoveredwells,andimproperlydisposedcontainers.Thisseasonalpatternreflectsthedependencyofmosquitolifecyclesonmoistureandtemperature,whichareinfluencedbytheregion'stropicalclimate.RainfalloccursbetweenAprilandOctober,breedingsitesexpanddramatically,necessitatingintensifiedsurveillanceduringthisperiod.
Mosquito-bornediseasecontrolishinderedbytheincreasingresistanceofvectorspeciestocommonlyusedinsecticides.Studiesinneighboringregions,includingOyoandOsunStates,havereportedhighlevelsofresistanceinAnophelesandCulexspeciestopyrethroidsandcarbamates(Ajayietal.,2020).
Theecologicalpreferencesofmosquitospeciesalsoaffecttheirspatialdistribution.Aedesmosquitoesareprimarilycontainerbreeders,oftenfoundintires,buckets,andflowerpots,whileCulexmosquitoespreferorganicallyrichstagnantwater.Anophelesspeciestypicallyfavorclean,sunlitpoolsforoviposition(MohammedandOnimisi,2023).AstudyconductedinIlorinfoundthatopendrainageandpoorwastemanagementsystemsfacilitatedthecoexistenceofmultiplespecieswithinresidentialareas(Abdulsalametal.,2022).Thevariationinhabitatpreferenceunderscorestheneedfortargetedenvironmentalmanagementstrategiesalongsidechemicalcontrol.
Thepresenceofmixed-speciespopulationswithinsmallgeographiczonescomplicatesmosquitocontrol.Forinstance,inasurveyofmosquitodiversityinIbadan,oversixspeciesfromthreegenerawereidentifiedwithina10kmradius,revealingoverlappingnichesandbreedinggrounds(OladipoandSalami,2021).SimilarecologicaldynamicsarelikelyinIlorinduetocomparableenvironmentalanddemographicfactors.Thisindicatestheimportanceoflocalizedsurveysandcommunityparticipationinmosquitosurveillanceandcontroleffortstoensuresustainabilityandeffectiveness.
Citizenengagementandpublicawarenessarevitalcomponentsofsuccessfulmosquitosurveillanceprograms.Publiceducationcampaignsonthedangersofmosquitobreedingandpersonalprotectionmethodscansignificantlyreducevector-humancontact(Nnadietal.,2023).InIlorin,acoordinatedeffortinvolvinghealthofficials,researchers,andcommunitystakeholderswillenhancetheimplementationofintegratedvectormanagementstrategies.Furthermore,encouraginghousehold-levellarvalsourcemanagementcanreducetheproliferationofmosquitoesindenselypopulatedareas.
[bookmark: _Toc202398655][bookmark: _Toc203070728]1.3STATEMENTOFPROBLEM
Mosquito-bornediseasesremainamajorpublichealththreatinIlorinduetotheincreasingpopulationofmosquitospeciesandinadequatevectorcontrolmeasures.Thelackofcurrentdataonspeciesdistributionhamperseffectiveintervention.Identifyingmosquitospeciespresentwithinthemetropolisiscrucialfortargeteddiseasepreventionstrategies.
[bookmark: _Toc202398656][bookmark: _Toc203070729]1.4AIM
TheaimofthisstudyistosurveyandidentifythemosquitospeciespresentwithinIlorinmetropolisinordertoprovidebaselinedataforeffectivevectorcontrolanddiseasepreventionstrategies.
[bookmark: _Toc202398657][bookmark: _Toc203070730]1.5OBJECTIVES
· TocollectandidentifydifferentmosquitospeciespresentinselectedareaswithinIlorinmetropolis.
· Todeterminetherelativeabundanceanddistributionoftheidentifiedmosquitospecies.
· Toassesstheenvironmentalfactorscontributingtomosquitobreedinginthestudyareas.

[bookmark: _Toc202398658]

[bookmark: _Toc203070731]CHAPTERTWO
[bookmark: _Toc202398659][bookmark: _Toc203070732]2.0MATERIALSANDMETHODS
[bookmark: _Toc202398660][bookmark: _Toc203070733]2.1Materials
Thematerialsusedinthisstudyincludedessentialentomologicaltoolsandlaboratoryequipmentnecessaryforthecollection,identification,andanalysisofmosquitospecies.ThematerialscomprisedmosquitocollectiontrapssuchasCDClighttraps,ovitraps,andaspirators,whichwerestrategicallyplacedatdifferentlocationstocaptureadultmosquitoes.Larvalcollectionequipment,includingdippersandpipettes,wasusedtocollectimmaturemosquitostagesfromvariousbreedingsites.Otheressentialmaterialsincludedsterilesamplecontainers,forceps,dissectingmicroscopes,andidentificationkeystoaidinspeciesclassification.Laboratorymaterialssuchasreagentsformolecularormorphologicalidentification,Petridishes,slides,ethanol(70%)forpreservation,andlabelswerealsoemployedtoensureproperdocumentationandstorageofsamplesforfurtheranalysis.
[bookmark: _Toc202398661][bookmark: _Toc203070734]2.2SampleCollection
· [bookmark: _Toc202398662][bookmark: _Toc203070735]IlorinSouth:Tanke&Agbado
· [bookmark: _Toc202398663][bookmark: _Toc203070736]IlorinEast:Amilengbe&Saogarage
· [bookmark: _Toc202398664][bookmark: _Toc203070737]IlorinWest:Ologe&Sawmill
Mosquitoeswerecollectedatdifferenttimesofthedayinilorintoensureacomprehensivesurveyofspeciescompositionandabundance.Bothimmature(larvaeandpupae)andadultmosquitoesweresampledtoaccountforalllifestages.Larvaeandpupaewerecollectedusingstandarddippersorpipettesfromstagnantwatersourcessuchaspuddles,drains,andcontainers.Thesesamplesweretransferredintolabeledplasticcontainerscontainingwaterfromtheiroriginalhabitatandtransportedtothelaboratoryforfurtheranalysis.AdultmosquitoeswerecapturedusingCDClighttraps,human-baitedtraps,andaspiratorsfromvariouslocations,includingresidentialareas,agriculturalfields,andforests.Capturedmosquitoeswerecarefullytransferredintocollectionvialscontainingethanol(70%)forpreservationorkeptaliveformorphologicalandmolecularidentification.
[bookmark: _Toc202398665][bookmark: _Toc203070738]2.3SamplingSite
ThestudywasconductedinIlorinbasedonecologicalcharacteristicsandmosquitobreedingpotential.ThesamplingsitesincludedIlorinSouth,IlorinEastandIlorinWest,wheredifferentspeciesofmosquitoeswereexpectedtothrive.Specificattentionwasgiventoareaswithstagnantwaterbodies,wetlands,ricefields,gutters,andhumansettlements,astheseserveasprimebreedinggroundsformosquitoes.GPScoordinatesofeachsamplingsitewererecordedtoallowforaccuratemappingofmosquitodistribution.Theenvironmentalconditions,suchastemperature,humidity,andvegetationcover,werealsonotedtoassesshowtheyinfluencedmosquitoabundanceanddiversityindifferentlocations.
[bookmark: _Toc202398666][bookmark: _Toc203070739]2.4.0MediaPreparation
Forlaboratoryanalysis,variouscultureandpreservationmediawerepreparedtosupportmosquitosampleprocessing.Ifmicrobialormolecularstudieswereinvolved,appropriateagarmediasuchasnutrientagar,Sabourauddextroseagar,orselectivemediawerepreparedfollowingstandardlaboratoryprotocols.Themediaweresterilizedusinganautoclaveat121°Cfor15minutestopreventcontamination.IncaseswhereDNAextractionwasrequiredforspeciesidentification,necessaryreagentssuchaslysisbuffers,ethanol,andpolymerasechainreaction(PCR)reagentswerepreparedinadvancetofacilitatemolecularanalysis.
[bookmark: _Toc202398667][bookmark: _Toc203070740]2.4.1SamplePreparation
Collectedmosquitospecimenswereprocessedforidentificationandfurtheranalysis.Larvaeandpupaewereallowedtodevelopintoadultsundercontrolledconditionsinthelaboratorytoensureaccuratespeciesidentification.Preservedadultmosquitoesweresorted,pinned,andlabeled,whileotherswereplacedunderadissectingmicroscopeformorphologicalidentificationusingstandardidentificationkeys.

[bookmark: _Toc202398668][bookmark: _Toc203070741]2.5DataCollectionandAnalysis
Theabundanceanddiversityofmosquitospecieswererecordedbasedonmorphologicalidentificationresults.Thedatacollectedincludedthenumberofmosquitoesperspecies,theirdistributionacrossdifferentsamplingsites,andthefrequencyofoccurrenceindifferentecologicalzones.StatisticalanalysiswasperformedusingsoftwaresuchasSPSSorRtodeterminevariationsinmosquitoabundancebasedonenvironmentalfactors.TherelationshipbetweenmosquitospeciesdiversityandhabitatconditionswasanalyzedusingecologicalindicessuchastheShannon-Wienerdiversityindexandspeciesrichnesscalculations.
Therelationshipbetweenmosquitospeciesdiversityandhabitatconditionswasassessedusingecologicalindicesthatmeasurespeciesabundanceanddistributionpatternswithindifferentenvironmentalsettings.OneoftheprimaryindicesusedwastheShannon-WienerDiversityIndex(H’),whichquantifiesspeciesdiversitybyconsideringbothspeciesrichness(thenumberofdifferentspeciespresent)andspeciesevenness(howevenlyindividualsaredistributedamongthosespecies)(ShannonandWeaver,1949).Thisindexiscalculatedusingtheformula:
H′=−∑(pi​lnpi​)
wherepi​representstheproportionofindividualsbelongingtospeciesiinthetotalpopulation.AhigherShannon-Wienerindexvalueindicatesgreaterspeciesdiversity,suggestingamorestableandecologicallybalancedhabitat,whereaslowervaluesindicatedominancebyafewspecies,oftenduetoenvironmentaldisturbancesorselectivebreedingconditions(Magurran,2004).
InadditiontotheShannon-WienerIndex,speciesrichnesscalculationswereusedtodeterminethetotalnumberofmosquitospeciespresentineachsampledhabitat.Speciesrichnessprovidesastraightforwardmeasureofbiodiversitywithoutconsideringspeciesabundancedifferences.However,whencombinedwiththeShannon-WienerIndex,itoffersamorecomprehensiveunderstandingofmosquitocommunitystructureandhabitatsuitability(Chaoetal.,2014).
Theseindiceswereappliedtoassesstheeffectsofdifferentenvironmentalfactorssuchaswaterquality,vegetationcover,temperature,andhumidityonmosquitodiversity.Studieshaveshownthathabitatswithhighorganicmatter,standingwater,anddensevegetationtendtosupportagreaterdiversityofmosquitospecies,whereaspollutedorhighlydisturbedenvironmentsmayfavoronlyafewspeciesadaptedtosuchconditions(Beckeretal.,2010).Byanalyzingtheseecologicalindices,thestudyaimedtodeterminehowhabitatconditionsinfluencemosquitospeciescompositionandabundance,providinginsightsfortargetedvectorcontrolstrategies.

[bookmark: _Toc202398669][bookmark: _Toc203070742]2.6IdentificationofMosquitoSpecies
Mosquitospecieswereidentifiedusingacombinationofmorphologicalandmoleculartechniques.Morphologicalidentificationwasperformedusingtaxonomickeys,whichreliedonphysicalcharacteristicssuchaswingvenation,bodycoloration,legbanding,andproboscisstructure.
[bookmark: _Toc202398670][bookmark: _Toc203070743]2.7KeytoIdentifyMorphologicalStructureofMosquitoSpecies(AdultandLarva)
Theidentificationofmosquitospeciesreliesondistinctmorphologicalcharacteristicsobservedinbothadultandlarvalstagesusingtaxonomicidentificationkeys.Adultmosquitoesareprimarilyidentifiedbasedonfeaturessuchasbodysize,wingvenation,coloration,legbanding,andthepresenceofscalesonthethoraxandabdomen.Theantennaestructurealsoplaysacrucialrole;maleshavefeathery(plumose)antennae,whilefemaleshaveshort-haired(pilose)antennae.Additionally,differencesinpalplengthhelpdistinguishgenera—Anophelesmosquitoeshavelongpalps,whileAedesandCulexspecieshaveshorterpalps.Larvalmosquitoesareidentifiedbasedontheirheadcapsule,mouthbrushes,siphon(breathingtube),andcombscalesonabdominalsegments.Anopheleslarvaerestparalleltothewatersurfaceastheylackasiphon,whereasCulexandAedeslarvaehavesiphonsandrestatanangle.Otherdistinguishingfeaturesincludethepresenceorabsenceofpectenspinesonthesiphon,thenumberandarrangementofsetae(hairs),andtheshapeoftheanalsegment.Thesemorphologicalfeaturesareessentialforaccuratemosquitospeciesidentification,whichiscriticalforvectorsurveillanceandcontrolprograms.
[bookmark: _Toc202398671][bookmark: _Toc203070744]2.8EthicalConsiderationsandQualityControl
Ethicalguidelineswerestrictlyfollowedthroughoutthestudytoensurehumanemosquitocollectionmethodsandminimizeenvironmentaldisturbance.Approvalswereobtainedfromrelevanthealthandenvironmentalauthoritiesbeforeconductingfieldwork.Qualitycontrolmeasureswereimplementedduringsamplecollection,handling,andlaboratoryanalysistoensuredataaccuracy.Duplicatesampleswerecollectedandanalyzedtoconfirmidentificationresults.Properdisposalmethodswereusedforbiologicalwastetomaintainbiosafetystandards.

[bookmark: _Toc202398672][bookmark: _Toc203070745]CHAPTERTHREE
[bookmark: _Toc202398673][bookmark: _Toc203070746]3.0RESULTS
[bookmark: _Toc202398674][bookmark: _Toc203070747]3.1AbundanceandDistributionofMosquitoSpeciesAcrossSamplingSites
[bookmark: _Toc203070748]Table1:MosquitospeciesdistributionacrosssamplingsitesinIlorin.
	SamplingSite
	Anophelesspp.
	Aedesspp.
	Culexspp.
	TotalMosquitoesCollected

	IlorinSouth
	15
	32
	45
	92

	IlorinEast
	28
	25
	38
	91

	IlorinWest
	41
	17
	22
	80

	Total
	84
	74
	105
	263



[bookmark: _Toc202398675][bookmark: _Toc203070749]3.2Stage-wiseCollectionofMosquitoes
[bookmark: _Toc203070750]Table2:Totalnumberofmosquitospecimenscollectedatdifferentdevelopmentalstages.
	LifeStage
	NumberofSpecimens

	Larvae
	112

	Pupae
	58

	Adults
	93

	Total
	263



[bookmark: _Toc202398676][bookmark: _Toc203070751][bookmark: _Hlk203006169]3.3Shannon-WienerDiversityIndex(H′)forDifferentSamplingSites
[bookmark: _Toc203070752]Table3:Speciesrichnessanddiversityindexofmosquitospeciesindifferentecologicalzones.
	SamplingSite
	SpeciesRichness(S)
	Shannon-WienerIndex(H′)

	IlorinSouth
	3
	1.01

	IlorinEast
	3
	1.06

	IlorinWest
	3
	0.95



[bookmark: _Toc202398677][bookmark: _Toc203070753]3.4FrequencyofMosquitoSpecies
[bookmark: _Toc203070754]Table4:Relativefrequencyofmosquitospeciescollectedduringthestudy.
	MosquitoSpecies
	Frequency(%)

	Culexspp.
	39.9%

	Anophelesspp.
	31.9%

	Aedesspp.
	28.2%





[bookmark: _Toc202398678][bookmark: _Toc203070755]CHAPTERFOUR
[bookmark: _Toc202398679][bookmark: _Toc203070756]4.0DISCUSSIONANDCONCLUSION
[bookmark: _Toc202398680][bookmark: _Toc203070757]4.1DISCUSSION
ThefindingsofthisstudyrevealtheabundanceanddistributionofmosquitospeciesacrossIlorinSouth,IlorinEastandIlorinWestinIlorin.ThedataindicatethatCulexspp.werethemostabundant(39.9%),followedbyAnophelesspp.(31.9%)andAedesspp.(28.2%).Urbanareasrecordedthehighesttotalmosquitocount(92),dominatedbyCulexspp.ThistrendsupportsthefindingsofOyewoleetal.(2021),whoobservedthatCulexmosquitoesthriveinpollutedurbanenvironmentsduetotheiradaptabilitytohabitatslikeblockeddrainsandstagnantwatercontainingorganicwaste.Thepresenceofallthreespeciesinallzonesalsosuggestsoverlappinghabitats,likelyinfluencedbyhumanactivityandenvironmentalconditions.
Interestingly,Anophelesspp.weremoreprevalentinruralsettings,makingupmorethan51%ofmosquitoescollectedfromthoseareas.ThisalignswiththefindingsofAbdullahietal.(2020),whoreportedahigherprevalenceofAnophelesmosquitoesinlessurbanized,vegetatedenvironmentswithclean,stagnantwatersourcessuchaspuddles,ricefields,andanimaltracks.ThedominanceofAnophelesspp.inruralareasisconcerning,giventheirroleasprimaryvectorsofPlasmodiumparasitesresponsibleformalariatransmission.Thesefindingsemphasizetheneedfortargetedvectorsurveillanceandmalariacontroleffortsinruralcommunities.
Thestage-wisedistributionshowedthatlarvaeconstitutedthehighestproportionofcollectedspecimens(42.6%),followedbyadults(35.4%)andpupae(22.1%).Thisresultisconsistentwiththelifecycledynamicsofmosquitoes,wherelarvaearethemostaccessibleandabundantstageinaquatichabitats.AccordingtoOnwujekweetal.(2022),larvalsamplingiscriticalinmosquitoecologystudiesbecauseitreflectsactivebreedingsitesandisoftenthefocusoflarvalsourcemanagementstrategies.Thehighlarvalcountinthisstudysuggeststhepresenceofseveraluntreatedorunmanagedbreedingsiteswithinthesurveyedzones,especiallyinIlorinSouthandIlorinEast.
TheShannon-Wienerdiversityindex(H′)resultsindicaterelativelysimilardiversityvaluesacrossthethreezones,withsemi-urbanareashavingthehighestdiversityindex(1.06),followedbyIlorinSouth(1.01),andIlorinWest(0.95).Thesevaluessuggestamoderatelevelofspeciesdiversity,wherenosinglemosquitospeciesdominatestheentirepopulation.ThisissupportedbyfindingsfromChukwumaandUgwu(2021),whoreportedthathabitatheterogeneityinperi-urbanareasoftenresultsinincreasedspeciesdiversityduetothepresenceofbothanthropogenicandnaturalbreedingsites.Incontrast,theslightlylowerdiversityinruralareasmaybeattributedtothedominanceofAnophelesspp.,indicatingamorespecializedmosquitocommunity.
TherelativefrequencyresultshighlightthatCulexspp.comprisednearly40%ofthetotalmosquitopopulationcollected.ThisprevalenceunderscoresthepotentialriskofdiseasessuchaslymphaticfilariasisandarboviruseslikeWestNilevirus,whichareoftenassociatedwithCulexmosquitoes(Beckeretal.,2020).Similarly,Aedesspp.,accountingfor28.2%,arekeyvectorsofdengue,chikungunya,andyellowfeverviruses.ThenotablepresenceofAedesinurbanandsemi-urbansettingsalignswiththeobservationsbyOkorieetal.(2023),whodocumentedincreasedAedesbreedinginwater-storagecontainersanddiscardedtiresinresidentialareas,especiallyduringtherainyseason.
Overall,theresultssuggestthatmosquitopopulationsinIlorinareinfluencedbyecologicalvariations,environmentalsanitation,andhumansettlementpatterns.ThecombinationofmorphologicalidentificationandecologicalindicesliketheShannon-Wienerindexofferscriticalinsightintovectordistributionanddiversity.Thesefindingscanguidevectorcontrolprogramstofocusinterventionsbasedonspeciesabundanceandlocalecology.Forinstance,urbaninterventionsmighttargetCulexbreedinginpollutedwaters,whileruraleffortsshouldfocusonmanagingAnophelesbreedingsites.AsrecommendedbyWHO(2022),integratedvectormanagementmustbedata-drivenandtailoredtolocalmosquitoecologyforeffectivediseaseprevention.
[bookmark: _Toc202398681][bookmark: _Toc203070758]4.1Conclusion
Thisstudyprovidedcomprehensiveinsightsintotheabundance,distribution,anddiversityofmosquitospeciesacrossdifferentecologicalzonesinIlorin.ThefindingsrevealedthatCulexspp.werethemostabundant,particularlyinurbanareas,whileAnophelesspp.dominatedruralenvironmentshighlightingtheecologicalpreferencesofeachspeciesandtheirpotentialimplicationsforpublichealth.ThemoderateShannon-Wienerdiversityindicesacrossallzonessuggestarelativelybalancedmosquitocommunity,influencedbyhabitatcharacteristicssuchaswaterquality,vegetation,andhumanactivity.Thesignificantpresenceoflarvaeandpupaefurtherindicatesongoingbreeding,emphasizingtheneedforeffectivelarvalsourcemanagement.
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