
Investigations related to Bti 

efficacy and larval black flies

Elmer W. Gray, Joe Iburg, 

Ray Noblet and Roger D. Wyatt

University of Georgia

Department of Entomology



UGA Black Fly Colony

ÅEstablished in 1981 @ Cornell 

ÅInitiated at Clemson in 1991

ÅPurpose to produce larvae for Bti

experimentation

ÅCollaborative research 

ÅSupported by Abbott Laboratories 

originally, Valent BioSciences now



Colony Components



Colony Uses

ÅBasic product development 

ÅQuality control

ÅSpecial requests

ÅBasic research

ÅIssues related to the Pennsylvania 

Program





Larval Feeding

ÅAttach to substrates

ÅFilter particles from 
current

ÅIndiscriminate filter 
feeders

ÅInteraction of labral fans 
and mandibles and 
maxillae

ÅParticles/items 0.09-350 
microns



Black Fly Suppression

ÅExpose larvae to a concentration of Bti

proteins and for a duration sufficient to 

cause mortality

ÅCan be a challenge in flowing waters

ÅHabitat changes as you move up and 

down stream and throughout the 

season

ÅMany factors effect water quality 



Factors related to efficacy in 

the Susquehanna River

ÅDescribed as one of North Americaôs 

most threatened rivers

ÅTwo branches, North and West, join to 

form main stem, efficacy can vary

ÅMany types of inputs

ÅAntibiotics routinely found in surface 

waters (USGS 2006)



Antibiotic Experiments

ÅBroderick et al. 2006 found antibiotics 

would reduce Btk efficacy in 

Lepidopterans

ÅEvaluated enrofloxacin, tylosin, 

sulfamethoxazole and trimethoprim

ÅChosen due to use in agricultural 

settings and documented anthropogenic 

contamination of rivers


