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Background

ÅPesticide Resistance testing: 
ÅTesting local populations of mosquitoes to see if they are 

susceptible to certain pesticides or if they have developed a 
resistance

ÅPrior to 2018 in Virginia
ÅVery little Pesticide resistance testing occurred (Bottle Bio Assays)
ÅSome cage trials were taking place for new and previously used 

pesticides

ÅAt the 2018 VMCA meeting
ÅJanet McAllister from CDC gave a Bottle Bioassay 

Presentation/demonstration via GoToMeeting

Å2018 Pesticide Resistance Class
ÅJanet McAllister and Cassie Scott came to Suffolk to give a four hour 
Ŏƭŀǎǎ ƻƴ /5/Ωǎ .ƻǘǘƭŜ .ƛƻŀǎǎŀȅ tǊƻǘƻŎƻƭǎ ŀƴŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ
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2018 VMCA Bottle Bioassay Class 
to look for Pesticide Resistance

24 VMCA members from 12 Virginia Jurisdictions participated
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2018 VMCA Bottle Bioassay Class 
to look for Pesticide Resistance
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2018: Season of 
Pesticide Resistance Testing

Virginia Jurisdictions that 
conducted testing and will 

be discussed here

Å City of Chesapeake (C)

Å Fairfax County (F)

Å City of Norfolk (N)

Å Prince William County (P)

Å City of Suffolk (S)

Å York County (Y)
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Questions Each Jurisdiction Needs 
to Ask Themselves Before Starting

ÅWhat pesticides will they test?

ÅWhat species will they test?  What species are their main 
concern? 

ÅWhat areas of their jurisdiction will they collect and test 
from?

ÅHow will they collect and rear their mosquitoes?

Decisions can depend highly on time, money, and resources 
that can be devoted
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What species to test?

Most jurisdictions attempted to test: 

ÅCulex pipiens (complex)ς
ÅPrimary West Nile Virus Vector

Å(C, F, N, P, S, Y)

ÅAedes albopictus ς
ÅPrimary nuisance species/human biter

ÅWest Nile Virus Vector

ÅEastern Equine Encephalitis Virus Vector

Å(C, F, N, S, Y)

7



What species to test?

Some jurisdictions attempted to test: 

ÅCulex restuans ς
ÅWest Nile Virus Vector
Å(F, P)

ÅAedes vexans ς
ÅNuisance species/human biter
ÅCan hatch out in a brood, easy to collect a lot 

of larvae at one time
ÅWest Nile Virus Bridge Vector
ÅEastern Equine Encephalitis Virus Bridge 

Vector
Å(Y)
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What Locations Will Mosquitoes be
Collected for Testing?

ÅChoosing sites or areas of your jurisdiction
ÅAreas of larger human and/or mosquito populations
ÅAreas with a higher disease incidence
ÅAreas with historically more usage of pesticide

ÅShould the testing trials be just one site or a combination 
of sites in particular area

One site:                         Combination of sites:
Risk of low mosquito collections          Chance of higher numbers
Less diverse genetics                                Geneticsmore diverse

Less area covered                                  More area covered
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Site Specifications When Collecting

Methods for Site Collections

ÅCollecting mosquitoes from 
a single site to test               
(C, F, N, P, Y)
ÅThese collections (egg, 

larvae, adults) must remain 
separate from other sites 
during rearing process

ÅCombining mosquitoes 
collections from multiple 
sites (F, S)
ÅCombined sites at first 

because of low numbers (F)

bƻǊŦƻƭƪΩǎ ŎƻƭƭŜŎǘƛƻƴǎ ŦǊƻƳ ǎƛƴƎƭŜ ǎƛǘŜǎ
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/ƘŜǎŀǇŜŀƪŜΩǎ /ƻƭƭŜŎǘƛƻƴ {ƛǘŜǎ
Tested from single sites

Å Culex pipiens- Blue squares

Å Site#142Pump station- Urban-
Lower income-Higher home 
density.

Å Site#161Pump station-
Suburban-Higher income- Lower 
home density

Å Site#195Pump station- Rural-
Industrial- Lower income-
Medium home density

Å Aedes albopictus- Red squares

Å Site#168 Citizens house-Suburban-
Higher income-Lower home 
density

Å Site#179 Pump station-Urban-
Lower income-Higher home 
density

Å Site#174Pump station- Suburban-
older neighborhood-higher income 
ςlower home density
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{ǳŦŦƻƭƪΩǎ /ƻƭƭŜŎǘƛƻƴ {ƛǘŜǎ
Tested from a grouping of sites

ÅSuffolk tested 
mosquitoes from zones
ÅMultiple trap/collection 

sites per zone 
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How to Collect the Mosquitoes?
ÅPreference

ÅTime and resources ÅSpecies dependent

Pros

Cons

How to 
Collect

Eggs Rafts

Å Cancollectmany
Å Less time needed 

for Identification

Å Timeand space 
needed to rear

Å Funky collection 
sites

Å Set out water 
sources , 1 or 
multiple nights

Single Egg

Å Hold collections
until ready to start

Å Timeand space 
needed to rear

Å More identification 
time needed

Å Ovipositioncups 
with germination 
paper

Larvae and Pupae

Å Less time to rear
Å Can collect many

Å Timeand space 
needed to rear

Å More identification 
time needed

Å Dipping from 
natural or set
water sources

Adults

Å No rearing time
Å Can collect many

Å Death fromTrap
Å Difficultǘƻ ƻǊ ŎŀƴΩǘ 

ID specimens 
before testing

Å Adult traps

13



Egg Raft Collections:
Equipment and Techniques

ÅSet out 1-3 gravid 
pans/tubs with gravid 
water
ÅMany recipes of gravid water 

in VA
ÅDo not use Altisidor other 

pesticides in water for this 
project (C, N)
ÅSet in areas of high Culex

populations

ÅCollect rafts the next 
morning or subsequent 
days later
ÅIf gravid trap is on pan, 

expect fewer to no rafts (F, S)
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Egg Raft Collections:
Equipment and Techniques

ÅCollect several days in a 
row until you have the 
number of rafts needed
ÅChange water daily (P)
ÅLeave same water 

throughout (F, S, Y)

ÅWater can get scummy 
when sitting out for 
several days 
ÅThis may depend on 

recipe (S)
ÅFace masks may help with 

the smell (S)

15


