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The sustainability of agricultural systems must be considered at both local scales, were soil
fertility and crop yield are paramount, and at global scales, where unsustainable increases in
greenhouse gas concentrations are occurring in the atmosphere due, in part, to agricultural
activities. Management practices designed to improve or maintain soil fertility could alter
several sources and sinks of greenhouse gases and thus have unintended consequences for
sustainability at global scales. Alternatives to slash-and-burn practices, such as chop-and-
mulch technology, can avoid significant losses of essential plant nutrients and emissions of
radiatively important trace gases by eliminating the use of fire for site preparation. On the
other hand, additions of mulch to the soil could significantly increase denitrification and
methanogenesis, thus possibly increasing soil emissions of CH4 and N2O. The objective of
this study was to measure soil emissions of N2O, CH4, CO2, and NO throughout an entire
cropping cycle in slash-and-burn, chop-and-mulch, and continuous fallow fields in the eastern
Amazon region. The soils were a net sink for CH4 in the burned area and in the continuous
fallow and were a net source of CH4 in the mulch treatment, causing a net increase of soil
emissions of about 15 kg CH4/ha over slightly more than two years of the study. Mulching
also increased NO and N2O soil emissions, but the differences among treatments were
modest. However, based on estimates of biomass burned during site preparation and
literature values of emission factors, the fire in the slash-and-burn treatment released more
than ten times as much CH4 and NO than can be attributed to increased soil emissions in the
mulching treatment. Only by complete accounting of greenhouse gas emissions throughout
the cropping cycle is it possible to assess the overall impacts of the common practice of slash-
and-burn tropical agriculture and the mulching technology that has been developed as an
alternative. Chop-and-mulch management appears to be a w in-w in option from the
perspectives of both local soil fertility and avoided greenhouse gas emissions.
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