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Project Goals: Quantify multi-year emissions of the potent greenhouse gas (GHG) nitrous oxide (N20)
from cover crop systems under varying management to 1) improve the accuracy of inventories of crop
based agricultural GHG emissions, and 2) evaluate the potential of cover crops as a GHG mitigation
strategy.

Nitrous oxide (N20) is the largest contributor to the greenhouse gas burden of cropping systems in the
US, with emissions primarily due to N fertilizer inputs and other soil management activities. The practice
of including winter cover crops in corn-based row-crop systems is not widely adopted but is increasing.
The beneficial impacts of cover crops, that include reduced soil erosion, increased SOM, and weed
suppression, are well known. However, very few studies have investigated the effect of including cover
crops in row-crop rotations on N2O emissions.

Here, we will present three years of N2O emissions data from a corn-soybean-winter wheat rotation,
either with or without cover crops, situated at the Kellogg Biological Station in SW Michigan. Results
will explore the effects of cover crop presence or absence, cover crop type (grass, legume, Brassica), and
cover crop termination time (early vs. late) on emissions of N2O.

Over the three years, results show that: 1) including cover crops did not have much affect on N2O
emissions compared to no cover crops (Fig 1); 2) cover crop type and cover crop termination time had no
overall affect on total N20 emissions (Fig 2); 3) N2O emissions were highest in corn (vs. wheat and
soybean) in all years (Fig 3); and, 4) highest fluxes occurred following N fertilization, soil disturbance,
and rainfall (soil wetting).

Fig 1. Average total N20O emissions from all treatments with and without cover crops (2012 —2014).
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Fig 2. Average total N20O emissions from cash crops with cover crops (2012 —2014).

Fig 3. Average daily N2O fluxes from no cover crop and cover crop treatments during corn phase
following cover crop termination (2013 and 2014).
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