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Corn residue (stover) offers a potentially low cost and abundant feedstock for lignocellulose biomass conversion to fuels and chemicals.  However, the long (and short) term effects of stover removal on soil fertility and other agricultural variables are critical questions.  Sustainability considerations strongly militate against residue removal for fuels and chemicals if the long term health of the soil is undermined thereby. 

Using agroecosystem models (CENTURY and DAYCENT), we have studied the long (100 year) and short term (10 year) impacts of corn residue removal at various levels for typical Midwestern soils and climatic conditions.  We simulate the effects of different cropping systems (no till and conventional till, rotation with alfalfa and soybeans, with and without winter cover crops, etc) on soil carbon and nitrogen dynamics.  These computer simulations provide some reason for optimism regarding the effects of corn residue removal on soil organic matter.  Even with high rates of residue removal, reasonable sets of cropping practices (particularly under no till conditions) exist that provide increasing long term soil organic matter.  

The models are less robust as far as soil nitrogen dynamics are concerned.  Nonetheless, use of winter cover crops along with corn residue removal under no till conditions seems to provide for both lower greenhouse gas emissions (N2O) and less nitrogen leaching.  Reduced nitrogen leaching would reduce hypoxic conditions in receiving waters.  Harvesting winter cover crops would also generate additional biomass for fuels and chemicals.

