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Viesguiitoe; 91elegy and elavier:

AS WIth mest INSECts; MOosguItees go; thireugh fioui: stages off life that
include: ega, larva, pupa and aduli:

Adult mesguItees Iay thellFeggsiin
Walter or 1 places that will become
aguatic haniitats asseen as raim fialls
OFF thereisia fleod:

OnceIn contact WithWater, eggs
may hatch aneiveceme larvae.

[“arvae feedion
MICKEOKIANISIS
IRrthewater, and

g0 tAreughIZ growiin
stages until they, fly offito find
pupate to become a pleod meal and
comma-shaped pupae. then terlay eggs:

Adulit mesquItees
SEOM exit the
pupaliskin and




VIeSt MeSUIterSPECIes BIreed I Sialiow, tiemperaiR/ DeGIES
P Walter.

Pemanent: lvediesieiwater (penadsiand permanent
MEANrSHES O sWamps) develop resident: pepulaticns ofi
Predatory SpPEeCIEs (1ish, amphiorans anaiNsects) that
prey upon and eliminate the mosguiitees that hatch
firem  egas lard 1n those eRVIreRMENLS:

IR emporary hedies o water (puddies; residualiditcih water
Ok artificial contalners) mesguItees; ale able to complete
el development PEfoNE Predators can IDECemE
estanlished.

Only a few: mesguito SpECIEs have evolved predator evasion
Stirategies needed torcomplete thelr develepment 1n
PEFMZRERD POCIES off Walel:,



Viest moesguliteriarvae likeshalicwavater analare mostly,
found aleng the Ed0es oif aguauc halitats in pPIaces
WHEKe the Water: IS Iess, tiian; 3 1nches deep.

Viesguito larvae: feed on erganic epris and microorganisns
that are suspended I Water oK are founaelen the Betien

i tREIF aguatic hakitat.

[ they are 1n deep waters they Willfneedl e swiiim teo; fialr
1OI FeACH thE lBeitem Lo feed.

[ they are 1n degpwWater: they cannot guickdy/ swimto
e bottom te hide firem predators. ey may alse e
easily picked ofif by predators WHAen they are swimning
ierandifiren| the Pottom,



VIesEUIiteNDEVel opmERTINMES (M IME oM EJd IaLCH
threughithelarval/pupal stages terad i EMERGEACE) VarIes
Wit species asiwell aswitiiiwater temperature andinUtHeRt
levels, Higher temperatures and nutrent Ievelsiyield faster
development rates;

At normal Water temperatures most MesquIterSPecies
take 10/ te 14 day/sito complete thelr: development.

A flew mosguito species can complete then: development
IR 7. 161 Gl A 2y/SHiIiFWater: temperatures ane nutrient
levelsiare fiaveranie:

Onemesguite species can completerits development 1n
as livtle as 5 days liFconditions are ideal;, bui It
nermally/ reguires 6ite) 7. aays for development.

©ne MesguIterSpecies rFeguiresia wiele Vear to) conplete
[tS development.



Approximately 55 Species of mosguUItoes canibe fiotnd Im
Virginia. [Eachi off these mosquite Species Is hard wiked wWith
(LS GWRI URIGUE Behavier and pIelegy:

\/ariation ameng meseuUIterSPeCIEs plays akig ele in
WHETAENR thEY aré Imperianit PEsts or dISEase VECHoNS:

TFhis variation includes:

EEeding| Preferences - the source ofi hlood meals (e.9.,
BIFAS; redents; large manimals; fregs; PEopIe; 6FF a
combInauen off several, o many: animal ty/pes).

AcUVity/ fecaling times = thertimewhen taey fiyin
Search ol 9leed e.9., day, EVERIRG), NIght, MernIng|
EVening aned merrning; etc.):



\/aRation ameng mosguiito; SPECIES:

ElIght ranee - now fiar a imoesguirterspecies Wil iy firem
thelrreeding hanitat i search ol bloed (e:g., 100
yards, 72 mile, 5 miles);

[Demestic affiliation - a mosguiito’s attiraction terAtman
strrUctures and tendency. to enter Memes to feed.

OVERWINLERING Stage! - Stage: that overwinters (1.6, egg,
larva;, o adulE imeseuite).

\/ECIOr CompPELEnce: = anility/ for an adult meseuite) e
BECOME INfected Py a diseaseand 13e alle te spreadit

whilefeeding.

Breeaine haniiat = wihere adultmoesguItees prefer torlay,
thElr egos.






Breeding| iHabitats off Commen Pest and VYNV \/ECLOIE SPECIES:

Contalners and Other Habitats

(CUlexapIRIERS Smallfand™ |2arge: containers,
(CUIEXESIUERNE = pUdOIEs; grassy. fleedlpesls,
(Cuiexssaliams Stagnant aItches; = Waler
ARGCPREIES PURCHRENRIS Wit ighrerganicicontent:

Containers Only. (Artificial and Natural)

Aadds zllgodigit)s Smallland large containers;
ClenllarotEits irlse i tree holes; natural rock
Qenlzrativs jegonics peols.

Qerllafatziits ciirg el gus

SpPEcies; tat iy ano biite enly durno dayiight heurs:




Breeding| iHabitats off Commen Pest and VYNV A/ ECLOIE SPECIES:

Salt Mlarsh Environment

Ochieretatus selliciians Tlemporany puddies; po0ls or
Ochlerotatus tacniorhynchus | fleoded ditches n salt malsh
Culexasalinamms habitats, or areas ofi  brackish
Walter.
Eleed Pools
ACUESWERENS Tiemporany floed poels infepen
Psorophora coltimbiae fiields e shiaded lecations:

Ochleretatus canadensis
Ochleretatus trivittatius

@chleretatts sticticus

Species; tnat will' commenly fily and ite durngldayiight heurs.




Breeding| iHabitats off Commen Pest and VYNV A/ ECLOIE SPECIES:
VWoeeadlana Pools

ACHESNEXAIS Ilempoerany or seasonal Woodlana
Ochlerotatus atlanticus 000IS ContaINING Gead Ieaves.
Ochlerotatis canadensis

OchIEreiatls StICHCUS
OchIEreIalS IOFMEROLK:
PSEEPNGKE TEreX

SPECIES that will
commoenly fy anaibite
during dayiight heurs.




Breeding| iHabitats off Commen Pest and VYNV \/ECLOIE SPECIES:

Permanent andl Semi-permanent Aguatic Halitats

Anopheles crucians” “(Glassy/ or VEegetated margins ofi
Ancpheles pURCHIRERNRIS SEMIl PEMMENENT POOIS; PENAGS,
Anoepheles guadrimaculatis > marshes, swamps; ¢ecatiail
Coguilletidia pertiiians @ MArSHESS =Margins i siow
Culex erraticus MEVING| Stireans; O stiean
Culoxe szlirzirius # 000]S ana/er PeRds Naving

fleating delrs err emEergent
\VVEgEtation:



Some: Pest and VVINNVAECLON IMesguiite SpecIes that IViight
Potenually Breed intempoerarnly off Permanently Fleoded
Sterm-water Management Basiias

1 ACHESVEXANS
2, Anopheles cricians SPECIEs that are
3. Anopheles punctipennis MOSt: commonly
4, Anophelesiquadriimaculatus founaiin: storm-
5, Coguilletidia perturbans Waler management
6, Culex erraticuis DasINs

N CUIEXPIPIENS e Dot
SN CUIEXESTUERS

9. Culgysalinzrius

10; ©chlerotatis canadensis

141 @chlerotatus|sticticus Species that will

13\ Psorophora columbiae | commonly. fli and bite

during dayiight heurs.




IVIGSAUILOES: &St VEectors ol \VWest NIEN/AFUS

\/ECIOK COMPELENCE — 2 MOBSgUIto’ s tendEnCY. 10 DECOmE
Infectediwith avirus, harkoer it, and transmit It to other hests.

IVIesguIite SpPeCIEsS that serve as VWINN/ Vectors cam enly @o
SO By aving a completely disseminated VNV IRifection.

IDisseminatediinifections oceurr When the WINN/ VIrus
MBVES!iren B16ed 1Rl 2 mMesquIte:s gul; thireugh the gut
walll, anaiRfiectsitISsUes thiroughoui the MesquUItes pody.

ITNE mosguitercan only become a VWINN/ VECIor WRERNLS
salivary glanasinave Decome Infected.

e time reguired for completion off 2 disseminziee
IRfEction may. he: days or WEeeKs depending on nmesquite
SpPecies andlenvironmental conaditions.



Inithe transmission of WINV/, a mosguiito’s; Ievel off VEctor
COMPELENEY May not e as Inportant as/Its feeding
BIrEIERERGCES;

Birasiare the only aninals theught to SerVe as FeserVolls
WHEKe fieedIng mosguiteesican pick UpVWVINN- Se; a
MOSOUILe SPECIES Colld e pProven 1o e a nighly competent
WNN/Vector Inrthelaneratery, BUEIFIE rarely/ bites birasin
pature; Iwoeuld net pick U the Virus, and thaus; Welld net
e animperiant VWINN/ VECTOK

A MesguIterspecies that commoeniy, BItes et Birds anad
mammals may veraniimportant VWINV Vector even Iiits

\VECLOK COMPELERECY/ IS Somewnait Iow.

IVIosguIite SPECIES that feed enly onibirds, pIck up VWINN/, and
enly/pass lit 61 o) GthENR PIAS are KNeWN! as PIIMER/ VECIOKS .



IVIGS@UIteISPECIES thal feed oot BIKkAs and Runans er
OLNER Mmammals arerknewn| as BIrCoe VECIoKS, IINEY/ SErVeras
2 PrIdge fier the VIrUs to moeve firrom! bird te nammeal.

WINV Vector competence: test results for 15 mosguite
SPECIes iounai \irginia.

\/ectorr Competence

EffIcIent Viederately: Eficient NotEfficient
Ag algogleitls Ae, aeqypti Cg. perturhans
C¢ salipefls @ AERVEXCIISE: OC. canadensis
Oc. atropalpus X PIPIENSIE Oc. cantator
O ERONICHSE: Cx. restuans @ Oc. solliciians

O, iflgeffeitls OC. taeniorynecnus
PS, ferox

SpEecies; that are most likely: te be impoertant VWNV. priman/ VECtors
and/er BFIG0E VECHOKS * In ViKginia



IHallitats ol the SEVERIMEeSEUIte) SPECIES thal: are considered
101 9E tie moest Impertant VWNN Vectors in Virginia .

IViarshies, ditehes, puddies: and
large artificial containers

Culex salinarius

Aedes allhopictus )

| Large and smallfartiticial or

Ochlerotatus [aponicus :
JEp natural contalners

Ochierotatus trseriatus

Culex pipiens *| Artificial containers, sewers*,
ditches andlpuddles

Culex restuans J

Eloodwater (ditehes; puddles;
field andiwoeodland fleed peols)

Aedes vexans



Amoeng Virginia mosguiiterSPeCIes, the twoe mest Important
BRIMERVECLorsT andibdge VECIoRS Torr VANV ke Culex
pIpIens and Culex salinarus:. ese tWeISpecies: Biterenly at
RIg, SO they are mostly a threat to people that sit ol at
RIOATL, OF A6 oL averscireened WiRaoWws.

CUlEex PIRIERS; tHE “NeKLAERA
EUSE Mmesguiiter™ fieeds mostly en
PIrAs anaiis the Mest Important
prImaRVector for WINNZ it nay.
play/a lele asiaaE0E VECLON:
DECAUISE O IS haliit off entering
lemeEs and BItne; PEopRIE INdeeKS.
It lorreeds 1 polituted water'such as agriculttral rFun=oii; sterm
dirains; sewage;, and In artificial containers: IHese are anitats
that are eiten found near Remes and IR uEsan Settings:




Culex salinarus: “the marsh Culex= IS commen throughoui
allparts ol the EasternU.S: and may. e locally/ antnedant
Aear marshes. It often Preeds 1n stagnani- Water In ditches
andi puddles containingairass, Weeads or GUHErR plant matter:.

RIS mosguito; feeds equaliy en virads; Iarge mammais; and
AUMans, and may iy several miles fireni Its Precaing habitat:
It may alserireediiin any large contaifer that contalns Water

polluted Wiith' gi-ass) oF GLREr
dead vegetation: ke Culex
PIPIENS, thlsS MEsEUIto) fieeds
eniy at night and Wil enter
NeMEs threugi any open
WIRGEGW OrF ek, and bite
INDGOKS.




Among the most Important VWINN/ IFdge VECtoN: SPECIES  ale
uAE OLNEKR CONTAINEN BREEAEKS. Haal IS/ IDECALISE: they/ are
competentt VWINN Vectors; tiaey biie peeplerduring the daylight

OUKS, and are ofiten fiound clese ternomes. THhese mMosqUItees
Incluae:

Ae. alepIcius: - therAsian tiger
mosguIte

©C; tHSEratls = 1 eastern tree iole
oSy uite

©OC. [aponicls = a nEW AsIan rock
POl MmesguIito

Fhese daytinie pIting Species enly hreediin contalners and
will not come frrem any ground poeol, ditch;, or puddie having
a soll sulstirate: I CItizens are eIno| bIten; by these
MOSEUIteES; CONLAINEYS ale: the SOUCE of tihe pronlem!




IVIEsEUILe sURVENIZRCE ISITNE CORNErSTIONE ol MOSgUIte; contirol.
INGImesquItercontrrel prograni can operate effectively Withoui
a survelllancer program,

VIesEUlite surRVEllanceireveals:
JFe SPEcies) ol MesEUILeES thal are active I a commnmunaity
NE PIrESEACE Off AISEaSe VECLOK: SPECIES
1INE pPIresence o mesquItees Infected With arlhevilal GISeases
e breeding nanitats of the lecal SPECIEs
ihesize ol therlocal mesguiter pepulation

e Est timerandiplace erapply PESHCIGES 16 COntrel the
mosguite pepulation:



IVIGSEUILE SURVENERCEIUSES SeVeral metnods. IIe tWe imest
ImperEnRt MELNeAs are:

Trapping and collection oif ad Ui mMesqUILeES

-
|
-
{

rr\
pr

DI sampllng for Iarval mosqmtoes

LARVAL DIPPING | | |,



reppIing ana IGentimicationiorad Uit mMOsyUIteeS rEVEAIS WAL
S[PECIES aKe PIESENLIBCallY and PrOVICES INTOrMAUION BN thell

Ocal apUNGARGCE:

AdUltTmoesguite contrel
programs rely onacuit
LraPpPINol to InCICaAtENIEN
clple Y nlel fenie)zle) 0) Y
1005S; and to
MEASUIE e ENECLIVEN
jie

Pl CONtiel eflior

PESLICICE

~
el
J:

(1>
L.’

59|

—

dENUITIEd MOSOUILEES can
iSO REISUBMILEC torel
[z10J0) el o) VAo el foJo)V/] el R £
EStIng. CDC Type Trap

h\




IRVESHEAUVEIMBSEUILe 2R RINGg ey e CORCUCIEC O
GEtermIne WHETHER MesqUIterpopuUlaticn are: presentnear
10} SUSPECLEA! IBcal ImMBsEUIterEedIng anItats; oK Lo
GEtErmINe the SOUICE! B CAUISE! Of a Cltizen complaimi:

IRVESHEBUVENTIeSHUILeriRapPING SheUICNIErcondUCiEden
several aiiiferent nIghitsi Vel a PErRIod ol SEVEralWeEEKs;

@nce a local mesguite prorliem area s identified; GRecan
tHERICENAUCE rEgUIBRmMesUIterirapRING terneRItei tnelocal
MoOsgUIte; pepulatiensand plan control effoNrts:

REGUIZFMESEUILe trapRINg IS'OEnERallN CondUCIEdiat iixed
trajpisites onlaWeekly oasis. Several years ol regular
surveniancenwilifprevide a picture: of e seasonal allincance
o the lecallmoesaUIitees.



repping anad demrm e Lion o aauit mMeSUILeES may/ aiso
INGICate locat orJ(J) oI tENMOSOUIterOrEEAING NARITALSE IS
'oecal 152 2 | '

r aciaec hace 2 "Naractarictic FAG 1
ACIHIN f1055561¢ i) S|PPECIES Nas a ChilairaClerstc ,oreedmg

oHigntrenge:

dENLIIcCAtIon OIfiaal 9rEEAING NaARITALS TACIILALES thE
dpplication o lanval mesyuitorcontrol.

Gravid Trap




MenIter mesguite |9 OOHJ:!EJOH
[ ICGENLITIEADEEAING AL

DI sampiing INAICALES i 1arV/ae

e PRESENL TN 2 SUS|PECLED
haOJ [at, Collected larvae can



Dijerseimpling alSer PROVIGES INAICALIONS ORI LHE

NUMIBENF O MOSEUITOESHIN e I9EEAING aItaL

WIRELEITEY e € 11012l OIFOWENISTaYENtNaL Canfoe
con'troJJe 0 Wt aRVICIGES:




C iz Sofnlofelnliss

ClitiZEn complanais camn e a useiul ard armoesguie
surveniance: Citizen complaiits canlprevide
IRdICAtIGNS el WAEKre and WHER MeSHUITeES are active
and Wihere petential Breeding aniitats oceul:

IHOWEVEF:, CIiZERs are ek mosguiito EXPErLs SeIthEN
complaisiareenten tniounded o misieading,

REspenaing te Unfotnded o misleading mesquito
complaintsicantlaera waste ofi timerfior mosguiiie
survenliance andlcontrel Persennel:

Citizenrcomplant calls snould always 19e SCrecnea by a
PEFSORWITtHI KNeWIEGOE O mMOesEUIteEs sethat the fiactsican
9E: SEKtEdl oUl firem assumptiens.  Complainers sheuld

alWways e guestioned ter determine: the validity, o the
complaint,



ClliZzENComplagLs:

SOME SCrEENINO| gUestIonS: 1erask: Of CItiZERS cComplaiRing of
MOSEUILE aCtVIty:

1. Are the mesguiitees actually RIting) erF tryIng| ter bIte?

2. Are the mesguitees biung during daylight heurs (Sumn:
UpItersuneEcwWR);, Gr derthey enly Biie at RIght (aifter
SURE W)

3, ArethEere areas o flopded fiorest (Woosdlana peels), forest
Cleai=cUt (LIMIBEKR NaKrVESD);, or Salit- marsi hapiiats REear:
e residence?

4, JAre the mesguItees persistenily, aggiressive (try to; biie
VOU 0nYeUI ace o UPPEK Bedy. as youlare moving), 6
alie: thiey sneaky/ (rte mestly enrtihe ankiies, Iewer legs
and therhacks oifyeulr arms whallenyeurstanastill))



C iz Sofnlofelnliss
SOME SCrEENINOIgUESTIeNS 1e1ask Of CItiZERs cCompIzIRNG
Aot standing Water:
15 1S U Walter 01 priVate PROPERL/ GIF IS i 011 COURILY/ 6);
city 1and?
2. Isitne standing Water a permanent sedy e Water:, oF a
IempeKRaRy eV Gl WalEr?

3, [DOES the waterr stand 1 the puddie Iess thian aWeek; oI
Morertnan a Week?

4, S there Currently a mesquiter prelen In the area
and/orF as tHErE DEEH 2l PIeRIEN IR tIE Past?



Vies@uiiterCenirol

Tactics Used :

1. Adult mesguito surveillance
2. Larval mesguite survelllance
3. Public Education

4, LLarval moesguito control

5

. Drainage control (breeding habitat
elimination/modification)

6. Adult mesguito control

Mosguite controel programs should always rely on
adult and larval mesguite survelliance.



Public education should be used when the problem
mosguitees originate from artificial breeding
nabitats (Water containers) found arouna hemes.

Public education
Informs people Iin
rural or untreated
areas how: to protect
themselves against
mosguite bites and
how! te treat larval
habitats on thelr
OWI Property.

EDUCATION '
[ AR



Adult moesguite controlishould e used to control
mosguitees that have escaped larval control;, or to
control mosguitees that originate firrom breeding
nabitats that are too large, distant or sheltered to
allow effective
larval control
OPErations.

Adult mesguito
control should
De based on
mosguite

survelllance
data MOSQUITO FOGGING




Adult Mesguite Contrel Is sulbject te many. factors
that canl reduce Its effectiveness. Spraying can also
Impact the environment Iff done Improperly.

Eactors that affect adult mesquiter contiroel Iclude:

Mosguitoe filight — IMosguitees must e in filight for
fog te be effiective.

Mosguitoe species — Not all species fly during the
same time off day. Applicators must Know.

thelr target species and apply thelr fog at the
appropriate time!

Alr Temperature — Low temperatures discourage
mosguito flight.



OhEFK flactors that affect adult mesquite contrel:

Wind Speed — High wind discourages mosquito filight
activity. High'wind alse dilutes the pesticide fog
too quickly. Alsence of wind prevents the
pesticide fog firom| reaching target areas.

Wind Direction —Wind must be blewing 1ni the
right direction to carky the insecticide fog Intoe
the target area from road/sprayer.

Spacing and LLayoeut of Reads — Read spacing and
layouit must allow! feg te reachareas hetween
roads.

\/egetation Density — Pesticide fogs will not
penetrate areas of dense vegetation.



OhEFK flactors that affect adult mesquite contrel:

Calibration of Fogging| Device — Insecticide fogs
must be of the proper droplet size.

IT droplets are too large they willidrop out of
the air too quickly and contaminate surfaces,
and/or Kill nen-target animals.

I droplets are too small they will float away:
andwill not Impact the target mMosguItoes.

Fogoers must be calibrated frequently: !
Miisapplication of Insecticide fogs IS a violation

of the: label. and the law!



Mosguite Adulticides — \WWhen applied correctly as
fogs, adulticide concentrations are too low te harm
anything but small flying insects. Adulticide fiog
concentrations are typically /; yo0 10 /19909 OF the
concentration that woeuldlaffect larger mammals or
pPeople.

Adulticide TVpes

Pyrethreids — Have very low mammalian anad
avian toxicity, buit very high texicity to fish,
aguatic arthropoeds, and NeNEYIEES.

Permethrin

Resmethrin (Scourge)
Sumithrin (Anvil)



Adulticide TVpes

Organephosphates — Have moederate to high
mammalian texicity, moeaderate to high avian
andi fish texicity, very high honeylhee toxicity.

Malathion; — LLow! to moderate mammalian toxIcity,
Naled (Dibreme) — Moderate to high mammalian
toxicity.



Drainage maintenance (habitat modification) Is a
tactic that should be tised on mosguite breeding
nabitats that can e drained.

Mosguiito larvae breed In stagnant Water, such as
clogged ditches and cannot brreed successfully in

Funning Water.
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Drainage maintenance Is generally directed
towards unnatural and stagnant Impoundments
ofi water (clogged ditches, puddles, areas ofi poor
drainage, etc.) that occur on public land.

Drainage maintenance Is one of the key tactics
Used By moest moesguito controll programs.



_arvall moesguiite contrrol 1S Used on moesguito
preeding habitats that are treatable and within

close proximity to towns
OFF sUburbs.

any mosguite control operation.



_arval mesquite
control should always
e based on larval
survelliance

Irhe activity of larval

control Is firequently.
combined with' larval

survelillance.

It 1S always useful to carry seme mosguito larvicide
(origuettes, or granules) Into areas being surveyed so
that applications can be made to breeding habitats

when larvae are detected.



|_arval Mesguito Control

|_arval moesguite controll has the lewest
envirenmental Impact and Is the most efficient
method! of mosguiito contraol.

Eor example, I you had ene OINEVAGR=
acre of moesguite breeding \
nabitat you could elther
larvicide It or walt for adult
mMosguitees te emerge andi fog
them with adulticides to kill
them,




|_arval Mesguito Control

IHowever;, mosguiitoes disperse and some can travel
long| distances, se 61e acre off larvae can quickily,
Become 500 acres off adult mosguUItees.

|_arvicide Option— I you treat
one acre ofi larval habitat, you
could eliminate the local
mosguite population,

ONE ACRE
\

Adulticide Option— lifiyou feg

500iacres of land, you might Kill SU0 ACRES
85-90% ofi the moesguitees, at pest,
andiat a greater envirenmental cost.



[“arvaliViesguite Contrel: Ifhere are only. a few
factors that can reduce Iits effectiveness of larval

control.

Eactors that afifiect larval mesguite control:

|_arval Development Stage —
Immature mosguitees must e
In the right stages off growth for
the most widely used larvicides
to e effective; larvicides Kill
the early larval stages of
growth,. but have little effect on
late stages of growth and ne
effect on the pupal stage.

s b i
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PUPAL STAGE




Alllmosguiitoes go through fieur larval stages and one
pupal stage In thelr aguatic habitat before they
pecome adult (fiying/biting) mMoesguItoes.

Mosquito Larvae
Stages (Instars)

I'he most commonly used larvicides (lbacterial
larvicides andl insect growth regulators) only work
on the 15t through early 4™ larvall growth stages.
They have no efifect on' late 4™ and pupall stages.



Other factors that affect larval mosguite control:

_arval Habitat — Some moesquito species breed in
nabitats that are very difficult to find or NIt
with larvicides. Other mosguito) Species
preed In very large habitats and can fily long
distances, so, thelr habitat may: be too costly.
1o treat, and may. e eutside of a program:s
jurisdiction.

Mosguite species — Certain larvicides donot
affiect all species equally. Applicators must
Knoew: thelr target species and apply: larvicides
appropriate for that species!



ONEK flactors that affect larval mesguite control:

Organic Content off Water — IHabitats that are
neavily pelluted or contain much erganic
matter may reguire a neavier dosage of
larvicides than habitats that contain
relatively clear water. Certainlarvicides
may. be. more effective than others In water
that Is pelluted or contains heavy erganic
content .



Mosguite LLarvicides — Most are relatively target
SPEcIfic and do net harm nen-target erganisms.

TVpes— Biological Insecticiaes, Insect Growth
Regulators, Chemical insecticides, VWater
Sulrface; DIsruptors.

Biolegical Insecticides— highly: target specific
(affect only primitive flies) - are most effective
on early stage mosguito larvae

Bacillus thuringiensis Israelensis (BTI) —
Very: target specific

Bacillus sphaericus (\VVectolex) — highly: target
SPECcIfic (Species specific)



IMliosguiito Larvicides
TV/ES

Insect Growtn Regulators = relatively: target
specific (affiect only aguatic 1nsects that have
complete metamophosis; [filies, beetles], but may
alse have effects on noen-Insect aguatic
Invertebrates [shrimp, crawfish, meluscs], ana
can be toxic to birds that consume pellets) - are
most effective on early stage mosguito larvae;
not effective against late 4™ stage larvae or

pupae)
Methoprene (Altesid)



IMliosguiito Larvicides

TVPES

Chemical Insecticides — may/ affect many nen-
target species (e.0., fish, fregs, aguatic
InVertebrates, other aguatic INSects, etc; may:
cause dependence onl Insecticide use by,
eliminating natural predator population) — are
effective against all larval stages off mesguItoes
put willfnot control pupae.

Tremephos (Abate)



IMliosguiito Larvicides

TVPES

\Water Surfiace Diskuptors = relatively target
SPecific — are effective against all immature
mosguite stages

Agnigue (menomolecular layer) — relatively
Speciiic (may: afifect other insects and
Invertebrates that rely on the water
surface fior respiration or locomotion)

Surface Oils (mineral o1ls) — semewnat
Indiscriminate (can affect some aguatic
Insects and Invertebrates, and may: e
slightly toxic te firogs and fish)



IMosguiito Larvicides

I 'he effectiveness of an Insecticide 1S governed by
poth Its active Ingredient and 1ts formulation:

IMost mosguiito larvicides cani lbe obtained In the
follewing feormulations:

Liguids
Granulars

Briguets (dunks)

Always readl the insecticide label teibe surke you are
selecting a pesticide wiith the correct Ingredient anad
formulation for your jol!



IMliosguiito Larvicides

Some advantages and disadvantages off different
larvicide formulations:

Liguid Fermulations —

Advantage — lbecome effective as seen as they.
it the aquatic habitat; can e applied with
erdinary: sprayers.

Disadvantage — cannot be applied effectively to
aguatic habitats that are hidden beneath
foliage or vegetation.



IMliosguiito Larvicides

Some advantages and disadvantages off different
larvicide formulations:

Granular Formulations —

Advantage — may have lenger residual effect
than liquid fermulations; will' bounce down
through vegetation, feliage, or other
ebstructions to reach the aguatic habitat;
are easily carried into the field 1n a
shoulder bag or pocket.

Disadvantage — require specialized eguipment
for dispensing large guantities.



IMliosguiito Larvicides

Some advantages and disadvantages off different

larvicide formulations:

Briguet (dunk) Fermulations —

Advantage — may have very long residual
effect; willfbounce down threugh vegetation

or foliage to reach t
easily carried into t
0ag or Pocket.

1e aguatic habitat; are
ne field in a shoulder

Disadvantage — may. lbe too large to use on

some small aguatic

habitats.
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