
Introduction to Biopesticides Registered for Mosquito Control 
Bacillus thuringiensis var israelensis (Bti), Bacillus sphaericus and  
methoprene are three biopesticides that may be applied to standing  
water and other breeding sites (e.g. stormwater retention areas, ditches, or 
ponds) for the purpose of selectively reducing populations of mosquito lar-

vae or “wrigglers” that hatch from eggs.  Biopesticides 
include products derived from naturally occurring bac-
teria and insect growth regulators (IGRs).  Bti has 
been used worldwide as a biological pesticide since 
1980 for mosquito control.  Bti was registered by EPA 
in 1983 and has been used as a Best Management 
Practice (BMP) option to manage mosquito larvae.    

How is Bti regulated in Washington?  
Distribution and use of Bti and other pesticides in Washington are subject 
to compliance with federal and state regulations including the Washington 
Pesticide Control Act (15.58 RCW), the Washington Pesticide Application 
Act (17.21 RCW), and General Pesticide Rules (WAC 16-228).  Larvicides 
are registered by WSDA as state restricted use pesticides (RUP) or  
general use pesticides that are home and garden use only pesticides.  
Larvicides designated as state RUP products may require a National Pol-
lutant Discharge Elimination System (NPDES) permit before making an 
application.  Permitting information is available from the Washington State 
Department of Ecology, Washington State Department of Health (DOH) 
and local health departments. 

What are home and garden use only pesticides?  
"Home and garden use only pesticides" means any pesticide determined 
by WSDA to be packaged, labeled and marketed in a manner that clearly 
indicates the product is intended for personal use by the general public in 
and around a residence.  Mosquito larvicides that are labeled for “home 
and garden use only” and applied only to waters that will not drain off of 
the property are generally exempt from NPDES permitting requirements.   

Which Bti products are registered?  
WSDA and WSU provide guidance on Bti and other larvicides registered 
for control of mosquito.  Product selection may be based on the species, 
life stage, habitat, population, temperature, non-target impacts, resistance 
management, and cost.  Some species, such as Anopheles and Culex, 
may require the higher labeled rates to achieve acceptable control.  Bti 
products are formulated as liquid concentrate, granular and dust.  The 
granular forms are useful against mosquito larvae (e.g. Culex spp.) found 
in used tires and other artificial containers.  B. sphaericus may be a better 
choice than Bti when targeting larvae in turbid water with high organic con-
tent (e.g. animal waste lagoons).  Refer to the American Mosquito Control 
Association Bulletin No. 7 or WSU’s publications, “Pest Management for 
Prevention and Control of Mosquitoes” and “Pesticide Regulations on use 
of Mosquito Larvicides”, for more information on Bti.  

REGISTRATION,  
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EDUCTION 
INFORMATION: 

Pesticide Registration  
• Wendy Sue Wheeler,  

Aquatic Pesticides  
360.902.1972 

• Steve Foss,  
Biopesticides     
360.902.2049  

• Shannon Lumsden,  
Home & Garden Products 
360.902.2032 

http://agr.wa.gov/PestFert  

Pesticide Licensing 
Many people who use, sell 
or consult on the use of  
pesticides are required to be 
licensed by the Washington 
State Department of  
Agriculture (WSDA). This  
requirement does not  
generally apply to  
homeowners who use home 
and garden pesticides on 
their own property. To learn 
more about licensing for 
mosquito control, go to the 
fact sheet Pesticide  
Licensing for Professional 
Mosquito Control. 

Licensing Question?   
Contact us toll-free at (877) 
301-4555 or by e-mail at  
license@agr.wa.gov  

WSU Pesticide Safety  
Education 
This program provides 
training and study manuals 
for WSDA exams.   
 
Pesticide Education Web 
site is http://pep.wsu.edu 
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How does Bti work? 
Mosquito larvae must eat the Bti-formulated product containing dormant bacterial spores.   
Crystals, which are known as Insecticidal Crystal Proteins (ICP) or delta-endotoxin, are produced 
during Bti sporulation.  The mosquito larvae stop feeding and die when 
these proteins are converted into toxins that work by damaging the gut 
wall of mosquitoes.  This reaction cannot take place in humans and 
other mammals.  Bti is effective against the early stages of mosquito 
larvae and does not affect mosquito eggs, mature larvae, pupae, or 
adults. The length of effectiveness can vary between formulations and 
environmental conditions.  More information on the mosquito life cycle 
may be found on WSU’s web page or DOH’s Guidance for Surveillance, 
Prevention, and Control of Mosquito-borne Disease web page .   
What are some benefits of using Bti? 
Bti is inherently less toxic than conventional pesticides and has relatively minimal impact upon 
most non-target organisms.  According to EPA, the toxicology of Bti is well-established and 
exhibits minimal to nonexistent risk to humans, pets, birds, aquatic organisms (e.g. fish and 
invertebrates), non-target plants and honey bees.  Bti is one of two biological pesticides that may 
be applied for mosquito control in certain sensitive sites in Washington due to its increased 
margin of safety.  EPA reports that the use of biopesticides can reduce the use of other pesticides 
(e.g. adulticides) when used as part of an IPM program.  Refer to DOH’s  for answers to common 
health-related questions on Bti or EPA’s web site for other advantages of using Bti.   
When should Bti be used? 
Mosquito (larval and adult) and bird-based surveillance, historical records (dates of previous 
treatment), mapping, experience, and current temperature and wind conditions are useful in 
determining when to apply Bti.  Pesticide applicators with Mosquito Control Districts in 
Washington State systematically monitor field reference sites to determine when applications are 
necessary.  These licensed and trained applicators follow uniform treatment standards before 
applying Bti in accordance with world standards that comply with federal pesticide (EPA) and 
other state regulations.  They may use counts from traps (e.g. light or CO2-baited Encephalitis 
Vector Survey) as timing-indicators for treating potential problem areas with pesticides.  The 
Center for Disease Control (CDC) recommends alternating biorational larvicides and IGRs  
annually or at longer intervals to prevent the onset of pesticide resistance. Reducing incidents of 
mosquito-borne disease, such as West Nile virus, can be aided by effective mosquito control.    

References 
• Antonelli A., T. Murray, and C. Daniels. 2007.  Pest Management for Prevention and Control of 

Mosquitoes with Special Attention to West Nile Virus.  WSU-Puyallup  PLS-121.   
• US EPA Reregistration Eligibility Decision (RED): Bacillus thuringiensis.  March 1998. EPA 

Publication Number EPA738-R-98-004.    
• Bajwa, W.I. and M. Kogan.  Bacillus thuringiensis - Based Biological Control of Insect Pests.   

Integrated Plant Protection Center (IPPC), Oregon State University, Corvallis.  June 2001. 
• Lacey, L.A. and R. W. Merritt. 2003. The Safety of Bacterial Microbial Agents used for Black 

Fly and Mosquito Control in Aquatic Environments. In: Environmental Impacts of Microbial In-
secticides: Need and Methods for Risk Assessment. (H. M. T. Hokkanen and A. E. Hajek, 
eds.), pp. 151-168.  Kluwer Academic Publishers Dordrecht, The Netherlands.  

• Lacey, L.A.  2007.  Bacillus thuringiensis serovariety israelensis and Bacillus sphaericus for 
mosquito control. In "Biorational Control of Mosquitos" (T.G. Floore, ed.) pp 133-163. Bull. 7, 
American Mosquito Control Association.  

• Platt, T. and C. Ramsay.  Pesticide Regulations on Use of Mosquito Larvicides.  August 2007. 
• Pesticide Licensing for Professional Mosquito Control. WSDA AGR Pub 640-118 (N/10/04).  
• Washington State Department of Ecology.  Best Management Practices for Mosquito Control.  

Ecology publication #03-10-023.  May 2004. 

Electron Micrograph of a  
Sporulating Bt Cell 

Inquiries regarding availability of this publication in alternative formats should be directed to the WSDA 
Receptionist at (360) 902-1976 or Telecommunications Device for the Deaf (360) 902-1996. 

PUB 630-119 (R/1/08) 

Page 2 of 2 

http://wnv.wsu.edu/referencematerial/pdf/Pesticide%20regulations%20and%20mosquito%20larvacides%20for%20public%20entities3.pdf�
http://www.doh.wa.gov/ehp/ts/zoo/wnv/guidance.pdf�
http://www.doh.wa.gov/ehp/ts/Zoo/WNV/WNV.html�
http://www.doh.wa.gov/ehp/ts/Zoo/WNV/larvicides/Bti.html�
http://www.epa.gov/pesticides/health/mosquitoes/larvicides4mosquitoes.htm�
http://www.cdc.gov/ncidod/dvbid/westnile/resources/wnvguidelines2003.pdf�
http://pep.wsu.edu/pdf/PLS121mosquito.pdf�
http://pep.wsu.edu/pdf/PLS121mosquito.pdf�
http://pep.wsu.edu/pdf/PLS121mosquito.pdf�
http://pep.wsu.edu/pdf/PLS121mosquito.pdf�
http://www.epa.gov/oppsrrd1/REDs/0247.pdf�
http://www.ars.usda.gov/research/publications/publications.htm?SEQ_NO_115=135544�
http://www.ars.usda.gov/research/publications/publications.htm?SEQ_NO_115=135544�
http://www.ars.usda.gov/research/publications/publications.htm?SEQ_NO_115=135544�
http://www.ars.usda.gov/research/publications/publications.htm?SEQ_NO_115=135544�
http://www.ars.usda.gov/research/publications/publications.htm?SEQ_NO_115=179501�
http://www.ars.usda.gov/research/publications/publications.htm?SEQ_NO_115=179501�
http://www.ars.usda.gov/research/publications/publications.htm?SEQ_NO_115=179501�
http://www.ars.usda.gov/research/publications/publications.htm?SEQ_NO_115=179501�
http://wnv.wsu.edu/referencematerial/pdf/Pesticide%20regulations%20and%20mosquito%20larvacides%20for%20public%20entities3.pdf�
http://agr.wa.gov/PestFert/docs/PesticideLicensingMosquitoControl.pdf�

	Antonelli A., T. Murray, and C. Daniels. 2007.  Pest Management for Prevention and Control of Mosquitoes with Special Attention to West Nile Virus.  WSU-Puyallup  PLS-121.  

	US EPA Reregistration Eligibility Decision (RED): Bacillus thuringiensis.  March 1998. EPA Publication Number EPA738-R-98-004.   

	Bajwa, W.I. and M. Kogan.  Bacillus thuringiensis - Based Biological Control of Insect Pests.   Integrated Plant Protection Center (IPPC), Oregon State University, Corvallis.  June 2001.

	Pesticide Licensing for Professional Mosquito Control. WSDA AGR Pub 640-118 (N/10/04). 

	Washington State Department of Ecology.  Best Management Practices for Mosquito Control. 
Ecology publication #03-10-023.  May 2004.



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



