[image: image1.emf]Figure 1.  Castana, IA  4-Inch Soil Temp
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Soil Temperature and Winter Survival of Insect Pests
Todd Vagts, ISU Extension Crop Specialist
Over the last several years crop insect pests such as the bean leaf beetle (BLB), corn rootworm, white grub, and western bean cutworm (WBC) (to name just a few) have been an increasing problem for crop production in northwest Iowa.  One factor that has been associated with the increased pest populations has been relatively mild winters since 1997.  So you may be wondering what the winter of 2002-03 has been like in comparison to the last five and what impact this may have on insect pest populations for the 2003 crop season.  Although it is very difficult to predict pest populations, we can look at some factors to get a feel of the potential for increased (or decreased) mortality of insects that over-winter here in Iowa.

When attempting to forecast insect populations we must first determine whether or not that insect over winters or migrates into Iowa each year. Some of our most important pests do not over winter but rely on spring weather patterns to assist with their migration. Those insects that migrate to Iowa each year include potato leafhopper, armyworm, black cutworm and corn earworm.

Understanding the over wintering location and life stage of insect pests that do over-winter in Iowa may add additional insight to the potential for over wintering success. Insects that over-winter in the soil have a tendency to be less affected by winter weather conditions especially if there is adequate snow cover. Furthermore, insects that over winter as eggs tend to withstand adverse conditions better than those which over-winter as adults, pupae or in the immature stages. Insects falling into one or both of these categories include corn rootworms (eggs laid in soil), soybean aphids (egg), wireworms (larvae in soil), western bean cutworm (larvae in soil), white grubs (larvae or adults in soil) and stalk borer (eggs). These insects probably are affected less by weather extremes.  

Insects that may benefit from mild winters include European corn borer, bean leaf beetles and to a lesser degree, alfalfa weevil. European corn borers over winter as larvae in their host plant at the soil surface and bean leaf beetles over-winter as adults under leaves and in grassed ditches. 
When looking at the severity of the winter it is often more useful to look at soil temperature rather than air temperature as most over wintering pests spend their time at or below the soil surface.  Snow cover can play a significant role in insulating the soil and over-wintering habitat of many insect pests.  This was particularly evident with the 2000-2001winter when we experienced an extremely cold winter yet the area had one of the longest continuous snow covers in history and most likely provided a very comfortable environment at the soil surface.

A look at four inch soil temperatures (Figures 1 and 2) from this winter compared to the five year average shows two different scenarios from west-central IA compared to central IA.  More snow cover at the Castana location has kept soil temperatures more constant and near the 5-yr average.  Whereas more spotty snow cover coupled with a few cold periods at the Ames location resulted in more extremes in the 4-inch soil temperature, which may ultimately lead to more insect mortality.

Estimating the success of over wintering insect populations is difficult at best, remember that weather is one of many variables that influence insect populations. 
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[image: image2.emf]Figure 2.  Ames, IA  4-Inch Soil Temp
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Information Source:  Winter Survival of Insect Pests.  Wisconsin Crop Manager.  Bryan Jensen, IPM Program
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