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Disclaimer
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ÅThe views expressed in this presentation 

are those of the author and do not 

necessarily reflect the official policy or 

position of the Department of the Navy, 

Department of Defense, or the U. S. 

Government.



Background

Å Bti bacterial insecticide

Å Stomach toxin; endotoxins break down gut wall

Å Selective for mosquito, black fly, drain fly, midge larvae

Å Various formulations (i.e., liquids, granules, briquets)

Å Used in mosquito control programs/research on Aedes, Culex, 

Anopheles spp.

Å Research in Malaysia (Benjamin, Lee et al.); also Australia, 

Brazil, Dominican Republic, U.S., Afghanistan
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Container Species

Å Aedes spp., Culex spp.

Å Breed in tree 
holes/containers 

Å Only small amounts of 
water required

Å Breeding sites often hard 
to find, disjunct 

Å Occur near human 
dwellings
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Container Species

Å Ae. albopictus, Ae. aegypti
worldwide distribution

Å Sub-tropical/tropical; also 
temperate climates

Å Daytime biters

Å Disease vectors (i.e., dengue, 
yellow fever, CHIKV, several 
other arboviruses)
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http://www.mosquitaire.it/cms/website.p

hp?id=/en/tigermosquitos/asian.htm



Objectives
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Å Evaluate the ability of various ULV and thermal fog equipment 

to apply Bti formulations

Å Test the efficacy of Bti formulations on container breeding 

mosquitoes in areas with and without vegetational/structural 

barriers

Å Optimize droplet profiles and flow rates of Bti to provide 

sufficient drift, vegetation penetration, and deposition to kill 

larvae in containers



Equipment Evaluated

Hand-held

Å Leco P-1 ULV with Vectobac® 12AS (July, August 
2008)

Å Colt ULV Aerosol Generator with 12AS (March 2009)

Å IGEBA TF 35 Thermal Fogger with Vectobac® WG 
(November 2009)

Truck-mounted

Å Curtis Dyna-Fog Maxi-Pro 2D with WG (April 2009)  

Å Dyna-Jet L30 with WG (April 2009)
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Leco P-1 ULV
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Å Blower pressurized

Å 4 cycle engine

Å 17 lb (7.7 kg)

Å Undiluted Bti (Vectobac® 12AS) 

and 1:1/Bti:H2O

Å Flow rates:

22 mL/min-undiluted

100 mL/min-1:1/Bti:H2O



Laser
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Å Phase Doppler Particle 

Analyzer-TSI Inc. 

Å Droplet characteristics 

(e.g., VMD)

Å Undiluted Bti=69.34mm

Å 1:1/Bti:H2O=31.88mm
30µm

70µm



Mosquito Larvae
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Å Ae. albopictus eggs 
from CMAVE colonies

Å 2nd/3rd instars (tap 
water)

Å Cups/bowls (50 mL 
H2O) seeded each with 
25 larvae/diet

Å Placed along transects 
at measured distances

Å Control containers 
placed away from test 
site 





Field Plot
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Column A-sparse Columns B,C-moderate Column D-dense


