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Abstract

Identifying environmental factors that enhance the efficacy of best management practices (BMPSs) in
mitigating cropland nitrous oxide (N2O) emissions is crucial for reducing emissions. The research reported in
this thesis quantitatively assessed BMPs for their efficacy in reducing emissions by focusing on variations in
soil conditions, season, or climate. Practices of water table and nutrient management were investigated
through field studies on sandy loam and silty clay soil field sites in southwestern Quebec, Canada. Three non-
growing season practices including cover crops (CC), nitrification and urease inhibitors (NI + Ul) and tillage
were investigated using meta-analysis. In addition, the effects of changing climate on winter N2O emissions
were evaluated using the Denitrification and Decomposition (DNDC) model. Our results revealed that
controlled drainage with sub-irrigation (CDS) does not necessarily always produce greater N2O fluxes than
regular tile drainage. Results showed that under grain corn production, yield-scaled emissions from the poorly
drained fine-textured silty clay soil were five-fold greater than well-drained medium-textured sandy loam
soil. The meta-analysis showed that under the CC practice, N.O emissions were reduced in humid climates
but increased in drier climates, while no-till and NI + Ul practices effectively reduced over-winter emissions
in dry and humid winter regions on all soil types. The simulation results showed that average winter N>O
emissions under future (2038 - 2067) warmer and wetter climates might increase by 10% relative to winter
N2O emissions over historical years (1990 - 2019). This greater winter N.O emissions anticipated in the future
are associated with an increase in soil temperature and moisture and a gradual decline of snow water
equivalent. Farm practices’ effectiveness in mitigating N2O emissions varied due to differences in soil types
and climate patterns.
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