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Black Flies

ÅDevelop in flowing waters

ÅTransmit diseases

ÅNuisances 

ÅPopulations suppressed through 

larvicide application
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Bti Susceptibility

ÅNematocera, same as mosquitoes

ÅBoth susceptible to Bti ICPs

ÅRapid mortality (30min-3hrs)

ÅBlack fly control vs. Mosquito control

ÅParameters - flow rate, pooling, turbidity



Control problems?

ÅOccasional less 
than optimum 
control

ÅWest Africa, South 
Africa, Pennsylvania

ÅAttributed to 
turbidity, possibly 
algal counts

ÅCould there be 
something else?
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Broderick et al.

ÅReared lepidopteran larvae with antibiotics in 
diet

ÅReduced enteric bacteria = ŹBtk efficacy

ÅReintroduce enteric bacteria = ŷBtk efficacy

ÅEfficacy related to septicemia

ÅDelayed mortality (12 hrs+)

Broderick, N.A., Raffa, K.F., Handelsman, J., 2006. Midgut bacteria

required for Bacillus thuringiensis insecticidal activity. Proc. Natl.

Acad. Sci. USA 103, 15196ï15199.



Antibiotics in Black Fly Habitats

ÅFound in most surface waters (ppb)

ÅIncrease in sensitivity of analytical 

equipment

ÅIncreased use throughout society

ÅUSGS - Antibiotics in Susquehanna 

River
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Antibiotics and Bti

ÅEvaluation of four common antibiotics

ÅEnrofloxacin - broad spectrum, agriculture

ÅTylosin ïMacrolide, infections, agriculture

ÅSulfamethoxazole - human and veterinary

ÅTrimethoprim - synergist of sulfamethoxazole



CCTT
Å Technique

Å195 mL larval medium 

(antibiotic and control)

Å30 larvae (S. vittatum IS-7)

Å1 hr acclimation

Å43 or 67 hours antibiotic 

exposure

Å5 mL dose of Bti

Å10 min exposure

Å5 hr hold

ÅMortality assessment


