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Abstract:
The overall goal of this project was to quantify the long-term water quality impacts
associated with bioenergy feedstock production scenarios on intensively-managed
landscapes in the United States. A field-scale modeling framework (GLEAMSNAPRA model) was used to quantify long-term runoff, percolation and annual
losses in erosion, total phosphorus, nitrate-nitrogen, herbicide and foliar fungicides
attributed to biofeedstock production. This study considered cropping system shifts
to meet corn-based biofuel production, corn grain plus stover harvest production
scenarios, and whole plant corn silage on prime agricultural lands as well as
switchgrass and Miscanthus x giganteus on agronomically marginal lands in
Indiana. To address erosion concerns, the model results suggest that corn stover
removal with no-till practice would produce 0.06 to 3.24 t/ha in soil erosion. For
silage production, cover crops and no-till practices could be insufficient in
addressing long-term total phosphorus concerns. Given tillage operations in
perennial establishment year, switchgrass failure scenarios would produce erosion
higher than the soil loss tolerance (4.48 to 6.72 t/ha) on agronomically marginal
land, suggesting that conservation measures would be required when establishing
dedicated perennial grasses on highly erodible soils. Nitrates leached from
fertilized miscanthus production were low (0.2 to 1.2 kg/ha) when compared with
switchgrass and corn production systems.

Application:
•

•

Promote the understanding of land management practices that could
mitigate potential environmental risks associated with biofeedstock
production.
Support sustainable agricultural practices and development of a decision
support tool.

