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Problem Identification and Related Research 
Commercial grain elevator storage facilities can quickly become infested with stored-product 
insect pests (Reed et al., 2003 and Arthur et al., 2006). The likely source of insect pests that 
infest new crop grain in commercial elevators shortly after harvest is previously infested grain 
carried over from one crop year to the next. Ingemansen et al. (1986) found that the percentage 
of insect infested bins and the average insect densities in stored oats correlated with the previous 
year peak insect densities of the stored grain. Recorded data suggested insect pest infestation was 
carried over from one year until the next in the same bin. Likely sources of elevator areas being 
infested are grain residues in empty bins, discharge spouts, dump pits, head houses, spills, and 
residual grain in handling equipment (Dowdy and McGaughey, 1996; Reed et al., 2003; Arthur 
et al., 2006) Thus it appears that many areas of the grain elevator provide insect pest harborage 
that contribute to insect pest carry-over from one year to the next; however, the dynamics of 
insect infestation in grain-handling equipment has not been characterized. 

The elevator boot is the enclosed base of an elevator leg casing, where static grain — referred to 
as residual grain — accumulates after the first loading of material. The elevator boot is usually 
located in the basement or in a sub-basement pit area. The boot pit area is often damp and the 
temperature is moderated by the subterranean location, providing an ideal habitat for insect 
population growth and development. The elevator boot area could be an important source of 
insect pest infestation, especially if grain is allowed to accumulate inside the elevator boot and 
surrounding area. Infestations in the boot pit could spread to other locations. Residual grain often 
remains in the boot because manual clean-out of the elevator boot is not done on a regular basis 
in most grain elevators. Grain residue accumulations in the boot pit area can result from clean-
out operations or spills from worn spouting. Good (1937) recommended cleaning this area on a 
frequent basis to manage insect pests in flour mills prior to fumigation. 

Common sanitation practices in the elevator boot and pit area include removal of residual grain 
and residual insecticidal chemical spray applications. Ingemansen et al. (1986) found that more 
grain residue left in empty bins corresponded with an increased probability of a severe pest 
infestation occurrence. However, Herron et al. (1986) found no significant effect with grain 
hygiene practices, involving the removal of grain residues, and pest infestation inside farm bins 
in Australia. They did conclude that good grain sanitation practices improved the efficacy of 
grain pesticide protectant treatment. Residual insecticide spray treatments of empty on-farm 
wheat storage bins reduced insect infestation but did not always show an economic benefit (Reed 
et al., 1990). Removal of residual grain from the boot pit area, timely clean-out practices of the 
boot, and insecticidal spray treatments in the elevator boot would be expected to reduce insect 
infestation occurrences, based on inferences from studies conducted in empty storage facilities. 

Residual grain accumulation in the elevator boot likely contributes to commingling or mixing of 
insects with grain that moves through the elevator leg. No research information was found in the 
literature on insect infestation of elevator-stored grain from commingling of insects within the 
elevator boot. Little information is available on other likely infestation sources of a commercial 
elevator facility outside of the information mentioned earlier in Reed, et al. (2003) and Arthur, et 
al. (2006), which surveyed Kansas elevator sites for infestation sources due to spillage within an 
elevator facility. Arthur, et al. (2006) included spillage samples from the elevator boot pit area 
and found that area had one of the two highest insect densities of all five areas surveyed over a 
two year period in the nine elevators surveyed. Insect species detected in this study were the 
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