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Project Summary (Issue/Response)

The first generation Bacillus thuringiensis (Bt) traits in field corn (ex. Monsanto’s Yield-
Gard Corn Borer and Dow AgroSciences’ Herculex 1) demonstrated minimal activity
against corn earworm feeding on grain in ears. However, the newer transgenic Bt corn
hybrids express traits with significant efficacy against corn earworm and fall armyworm
infesting corn ears. These technologies have been promoted to provide yield improve-
ment over the previous technologies and non-transgenic corn through reductions in insect
damage to corn ears including corn earworm damage. Preliminary evaluations have
demonstrated that these traits are effective at reducing ear damage from corn earworm and
fall armyworm. However, corresponding increases in corn yield have not been consistent-
ly observed. Studies as part of a Masters’ of Science in entomology project were initiated
to determine the value of Bt corn technologies with respect to corn earworm control and
the impact of corn earworm on corn yield. These studies included the Herculex, VT3, and
VT Triple Pro Bt technologies due to their range of activity against corn earworm infest-
ing corn ears. Within each technology two treatments were initiated One with supple-
mental insecticide applications to minimize corn earworm damage as much as possible,
this was to serve as a comparison for the Bt technology treatment without any additional
control measures for corn earworm. The use of no supplemental control for corn earworm
represents the scenario in which these technologies would be placed on commercial farms.
Comparisons were made within each technology to eliminate differences in genetic poten-
tial among hybrids.

Project Results/Outcomes

Results from 2011 and preliminary results from 2012 demonstrated that supplemental in-
secticide applications did result in significant differences in kernel damage between the
treated and non-treated plots within each technology. During 2011 this differences in
damaged kernels did not translate into significant differences in yield. Preliminary results
from 2012 indicate that differences in kernel damage did translate into yield differences
for the Herculex and VT3 technologies. However, all of the data for 2012 has not been
compiled and analysis of the entire data set is not complete. Across all technologies, re-
gression analysis of the 2011 data combined the preliminary data from 2012 indicates that
within the range of damage observed within these studies there is not a significant rela-
tionship between kernel damage and corn yield. Data from a simulated injury study con-
ducted during 2012 indicates that there is a significant relationship between kernel damage
and yield. However, kernel damage levels were higher in the simulated damage study
than in the studies utilizing natural corn earworm infestations. Results from 2011 also
indicate that reductions in corn earworm damage did not translate into differences in afla-
toxin contamination.
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Project Impacts/Benefits

We feel that the level of damaged kernels observed in these studies represents the level that would normally be observed in a com-
mercial setting. Under these conditions corn earworm does not significantly reduce corn yield. Also, in many circumstances re-
ducing corn earworm damage to corn ears does not provide protection against aflatoxin contamination. Within the range of the
data in these studies, there was no relationship between corn earworm damaged kernels and corn yield. In these situations the corn
earworm control provided by newer Bt technologies does not provide a benefit to growers. The Bt technologies do provide an
economic benefit with regard to corn borer control and the newer Bt technologies that express multiple Bt proteins do serve as an
important resistance management tool for corn borers and fall armyworm.
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