Global atmospheric change and its direct implications for crop pests: Examples from the SoyFace Project 
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Both carbon dioxide and ozone are predicted to continue rising in the troposphere at about 0.5% per annum.  Both gases have substantial effects on the production and chemical composition of crops.  Increased CO2 typically results in very large increases in non-structural carbohydrate contents of leaves, increased water content and decreased nitrogen per unit of leaf area.  Both increased CO2 and O3 lower stomatal conductance resulting in warmer leaves during the day and lower humidity in crop canopies.  All of these changes might be expected to affect feeding and fitness of insect pests.  Most studies of these gases have used enclosures.  These will exclude or radically alter the dispersal of pests.  SoyFACE uses Free-Air Concentration Enrichment technology to elevate these gases under open-air conditions in 4 replicate plots of 20m diameter for each treatment in a 16ha field in central Illinois.  In 2002, a 50% increase in CO2 resulted in a doubling of leaf removal by beetles and a tripling of the numbers of individuals while increase in O3 had no significant effect.  Feeding preference trials showed that the beetles had a significant preference for the high CO2 grown leaves when offered both types in a controlled environment.  Comparison of plots from which insects were excluded showed that the %yield decrease caused by pests was the same in all three treatments.  
