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Problem Identification and Related Research   
 

Methyl bromide, a space fumigant used since the 1930s to control insect pests in food 
processing environments will be phased out in the United States by 2005 because of its 
adverse effects on the stratospheric ozone. Organophosphorous (OP) insecticides, such as 
chlorpyrifos, diazinon, dichlorvos, and malathion, are used in such environments as space 
sprays, aerosols, or for crack and crevice treatments (Subramanyam et al. 1993). All these 
OP insecticides face an uncertain future and are at risk of being canceled under the 1996 
Food Quality Protection Act (Anonymous 1997).  
 
The use of chemical insecticide in food processing environments can contribute to 
product contamination if improperly used, and may lead to worker exposure to residues. 
Therefore, effective pest management strategies, especially those based on non-chemical 
tactics that are environmentally benign, should be explored. Effective pest management 
and a reduction in pesticide load in these environments will enhance food quality and 
security and could improve global competitiveness of US commodities. 
 
Insects are cold-blooded animals and have lower and upper temperature limits for 
development and survival. Development of stored food insects stops at or above 38ºC or 
below 18oC (Fields 1992). The use of elevated temperatures (50 – 60oC) or heat 
treatments has long been recognized as an effective control measure for insects infesting 
food-processing facilities (Webster 1883, Dean 1911). Heat treatment involves raising the 
temperature of a portion or an entire facility uniformly to 50 – 60oC and holding these 
elevated temperatures for 24 – 36 hours. Presently, there is a renewed interest in using 
heat treatments because of the impending phase out of methyl bromide, and the cost of 
heat treatments is now comparable to that of methyl bromide fumigation. Additionally, 
most of the materials now used in the construction of food plants can withstand elevated 
temperatures used during heat treatments. Heat treatment does not leave any toxic 
residues. It is relatively safe because plant personnel can move freely within a facility 
even during a heat-up.  Also, the time taken from set up to tear down is fairly quick 
(about 36 to 48 hours) and a period of aeration required for fumigation is not needed 
when using heat (Roesli et al. 2003, Mahroof et al. 2003a). For an efficient heat 
treatment, information on the temperature-time-insect mortality relationships is essential, 
but information on this aspect on insect species commonly associated with food-
processing facilities is lacking. The temperature-time-mortality relationships are available 
for the red flour beetle based on research work conducted by our group at Kansas State 
University (Mahroof et al. 2003b). No data exist on the responses of Indianmeal moth to 
different combinations of temperature and time. However, pheromone-baited sticky traps 
used for monitoring males of Indianmeal moth have shown that this insect is highly 
susceptible to elevated temperatures, because very few moths were captured in traps 
following a heat treatment (Roesli et al. 2003). These data provide a quantitative basis to 
support the use of heat treatment for management of insect pests associated with food-
processing facilities. The Indianmeal moth and red flour beetle are the two most 
economically important insect pests in food processing environments worldwide (Sinha 
and Watters 1985). These two pests are also associated with grain storage bins, 
warehouses, retail grocery stores, and birdseed facilities. Larvae of the Indianmeal moth 




