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Problem Identification and Related Research
Introduction
The Indian meal moth, Plodia interpunctella (Hübner), is one of the most important
grain-infesting insects in the U.S. The moth is omnivorous, damaging grains, flours,
cereal products, dried fruits, nuts, and many other human foods. It causes economic
damage to farmers and grain processors in the North Central Region. Treatment options
are becoming increasingly limited. Current options include fumigants, inert dusts, and
biocontrol, but all are currently unsatisfactory solutions. Inert dusts are disliked by
industry, as they contribute to abrasion of machinery and reduce market value of the
commodity. Biocontrol has great potential for pest management, but is not yet widely
used. Bacillus thuringiensis (Bt), the best-known biocontrol method, is effective, but
resistance to Bt in Indian meal moth has emerged in some regions (McGaughey and
Beeman, 1988; Johnson et al., 1990). At present, fumigation is the most common stored
product pest management tool, although changes to fumigation regulations are in
progress and fumigant use is expected to decline. While processors can afford innovative
and potentially expensive new control products, farmers and elevators reap only marginal
profits and are looking for less expensive, non-chemical management options.
The Indian meal moth does not infest stored grain facilities in cold, dry places like
Manitoba, which suggests that environmental factors, particularly cold tolerance, limit its
range. We propose to investigate cold hardiness in diapausing Indian meal moth larvae;
we will examine the effect of temperature and humidity on survival under lab and field
conditions. Manipulation of temperature and humidity has long been used to manage
populations of other grain pests and it might be possible to use these techniques to
manage Indian meal moth, too. Once survival thresholds are known for Indian meal
moths, it might be possible to manipulate the environment within a grain bin to achieve
non-chemical control.
Background Information
Most insects are unable to maintain a body temperature that differs markedly from the
immediate environmental temperature. Yet a variety of behavioral and physiological
adaptations have enabled insects to colonize some of the most extreme habitats on our
planet. Some parts of the North Central Region are the coldest grain-growing areas in the
U.S. and one of the most common pests of grain commodities in this Region is the Indian
meal moth. Though the adult moths do not feed, the larvae feed on a broad range of
grains and processed foods, inflicting damage from harvest to consumption. In contrast to
other grain pests, the Indian meal moth does not reside deep in the grain mass, but instead
inhabits only the grain surface and the bin headspace. Larvae feed within the top four
inches of grain, creating a mat of silk webbing and debris. When growth is complete,
larvae leave the grain to pupate in crevices above the food material. During summer,
pupation lasts 7 to 20 days, depending on temperature (Bell, 1975). The adult moths
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