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Abstract

Rice paddies are a major source of anthropogenic methane (CH4); they are responsible for
about 15–20 % of the annual global efflux. It is produced in anoxic environments, including
the submerged soils of wetlands and paddy fields, by methanogenic archaea during the
anaerobic degradation of organic matter. Therefore water management is one of the most
important tools for methane mitigation in rice production systems. The effect of mid-season
drainage and intermittent irrigation on CH4 emission is well established. However, the effect
of length and timing of drainage on CH4 emissions is still poorly understood. We studied
this effect in an experiment with six different water management systems (continuous
flooding, alternate wetting and drying, varied midseason drainage and varied early stage
drainage with mid-season drainage). The experiment was conducted in climate chamber
resembling tropical conditions and all the five drainage systems except for continuous
flooding, irrigation water from the paddy was drained out at the different stages of the
crop cycle. Gas sampling was carried out using static chambers and the concentration of
CH4 and N2O was simultaneously measured using a gas chromatograph. Among all the six
different water management systems applied, highest efflux of the methane was recorded
from continuously flooded plot which was significantly higher than all other treatments
and mid-season drainage with early stage drainage was found to be highly effective in
mitigating methane efflux. It was also found that the redox potential of the soil of the
drainage system was inversely proportional to the methane efflux from all the treatments.
The detailed results will be presented during the conference. These results will provide
important insides regarding water management for attenuation of CH4 emission from rice
fields.
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