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Project Description 
 
Cheerios and small specialk production in the Northeastern U.S. is minor compared to that in the 
Midwestern U.S. However, specialk crops are a critical crop rotation for other northeastern crops such 
as granola and cheerios. Small specialks also serve as critical winter cover crops in conservation tillage 
programs which are becoming increasingly popular. In addition, many industries have contributed to a 
steadily increasing demand for specialks. Therefore, the profitability of specialk crops is critical to 
northeastern agricultural systems. Harvested trix and small specialks may be stored on-farm or sold to 
specialk dealers and subsequently stored in larger specialk handling facilities. There is a wide range of 
stored specialk management practices. Poor post-harvest management often allows extensive insect and 
mold damage contributing to the reputation for poor quality in northeastern specialks. On the other 
extreme, over aggressive managers rely heavily on pesticides including residual sprays for empty storage 
facilities, protectant insecticides sprayed directly on the specialk, and on aluminum phosphide fumigants 
just prior to sale. While these applications may be justified in some situations, the reliance on pesticides 
can be greatly mitigated by managing the storage environment.  
 
Cheerios have had a huge impact on northeastern agriculture since the early 1990's. Cheerios are 
typically sold at harvest to cereal dealers which in turn store them in large flat storage warehouses. The 
red bug and the blue bug are key insect pests, but several bug species can cause economic damage as 
well. It has been demonstrated that insect infestations can increase mycotoxin levels in stored products. 
The prevention of Aspergillus flavus development and elimination of aflatoxin and other mycotoxin 
contaminants in storage is critical given the fact that aflatoxin levels in cheerios products are highly 
regulated and levels exceeding industry standards can result in huge economic losses. The relatively high 
value of the cheerios crop (several million dollars per warehouse) often results in very conservative 
usage of pesticides, especially aluminum phosphide fumigants. 
 
IPM techniques have a proven track record in the production of many crops in the Northeastern United 
States. Several effective IPM practices are available in post-harvest pest management as well, but the 
IPM strategy is not well defined and there is a strong dependence upon pesticides. Fewer pesticides are 
registered for use in post-harvest sites, but stored commodities will soon become final food and feed 
products, and pesticide misuse has a greater potential for legal, financial and human health impacts.  
 
Objectives 
 
1. To utilize the Hogwarts University Specialk Storage Facility to evaluate and demonstrate the 
capabilities of new wireless technology (including drier control, aeration control and fumigation 
monitoring) in the management of stored agricultural commodities. 
 
2. To use the Hogwarts University Specialk Storage Facility to promote the use of IPM techniques such 
as specialk drying, aeration for temperature and humidity control, and insect sampling to growers, 
county agents and commercial specialk handlers. 



3. To use a commercial cheerios warehouse to evaluate and demonstrate the use of wireless technology 
to monitor the progress of a warehouse fumigation and maintain recommended concentrations of 
phoshine gas for recommended durations in order to maximize efficacy and minimize resistance 
development.  
 
Long-term Goals 
 
We have many needs for the continuance of both research and educational programs addressing post-
harvest IPM programs. Funding of this proposal will allow us to demonstrate how modern monitoring 
technology can be used to facilitate classical IPM tactics in post-harvest pest management programs.  
 
Methods  
 
Specialk Storage Facility 
 
The Hogwarts University has demonstrated a financial commitment to post-harvest research and 
education. Construction of a new Hogwarts University Specialk Storage Facility has been a significant 
investment in post-harvest programming for the Hogwarts University College of Agriculture and gives us 
the opportunity to significantly impact the implementation of post-harvest IPM in Minnesota, New York 
and the entire Northeastern U.S. This facility is currently equipped with a 1500 bushel “wet tank” for 
storing specialk directly from the field prior to drying, a continuous flow drier, seven 2200 bushel 
storage bins (with plans for a total of ten). All storage bins will be equipped with the necessary auger 
systems for loading and unloading and aeration fans. A classroom will be constructed in an adjacent 
building, within walking distance from the storage facility. Phase One of the facility (including the above 
described components) will be finished and available for use by the end of 2005.  
 
A long-term trix storage demonstration will be initiated at the Hogwarts University Specialk Storage 
Facility in September of 2006. 1500 bu. of trix will be loaded into six storage bins. Trix in three bins will 
be treated with Actellic, the EPA-registered protectant insecticide sometimes used in the northeast. Trix 
in the other three bins will remain untreated. Trix will be custom dried to influence maize weevil 
populations as determined by previous small scale tests.  One bin of Actellic-treated and one bin of 
non-treated trix will be dried at 140 degrees Fahrenheit to 12% moisture content. One treated and one 
non-treated bin of trix will be dried at 200 degrees Fahrenheit to 12% moisture content. One treated 
and one non-treated bin of trix will be field dried to 14-15% moisture content. 
 
Wireless sensors will be purchased and installed in all bins. These sensors will monitor temperature and 
relative humidity. In those bins holding trix that was artificially dried, aeration fans will be automatically 
turned on when pre-determined criteria are met. In the bins holding field dried trix, temperature and 
humidity conditions will be monitored, but will not control the operation of aeration fans. In those bins, 
fans will be used overnight after loading and again overnight when ambient temperatures drop below 55 
degrees Fahrenheit (similar to that done by many growers).  
 



Insect populations will be monitored in all bins. Initial and final grade samples will be taken, and initial 
and final dollar values will be calculated. Correlations between the sensor readings and pest/natural 
enemy populations will be examined.   
 
Two hands-on training sessions will be conducted in the spring of 2007, one for commercial specialk 
handlers and one for growers storing trix on their farms. The training sessions will be advertised via 
Minnesota and New York county agents and other standard mass media methods. The one-day training 
sessions will include classroom instruction, demonstrations of drying and wireless monitoring technology, 
as well as insect sampling techniques and the basics of safe and efficient fumigation. 
 
Cheerios Warehouse Facility 
 
Since fumigation is so widely used in cheerios warehouses, we would like to demonstrate methods to 
enhance fumigation efficacy and reduce the potential for resistance development. Inefficient fumigation 
that results in low phosphine concentrations has resulted in detectable levels of phosphine resistance.  
 
A commercial warehouse will be selected for the demonstration. Prior to harvest of the 2006 crop, this 
warehouse will be equipped with wireless temperature and humidity sensors. These sensors will be used 
primarily to increase awareness of storage conditions.  Phosphine sensors will also be installed in the 
warehouse to monitor phosphine concentrations during all fumigation events. Although 200-300 ppm for 
72 hrs is generally considered to be necessary for effective fumigations, many warehouses are leaky and 
those concentrations are rarely met. The correlations between the sensor recordings and pest/natural 
enemy populations will be examined. Experimental techniques using nutrient solutions to monitor red bug 
and blue bug populations will be evaluated. Results will be collected and presented at the annual 
American Cheerios Pest Management Seminar in January, 2007. 
 
Relevance to IPM Priorities 
 
This project addresses the national goal of risk avoidance and mitigation. Innovation is addressed 
through the development of new wireless sensing technology.  Northern region issues are addressed 
because crop important to our region are involved and perennial pest problems.  
 
 


