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Abstract

Elevated GHG emissions particularly methane (CH4) from lowland rice production sy-
stems leads to high global warming potential (GWP). The strategies such as, altering water
and residues (carbon) management practices are assumed to be essential to mitigate the
GHG emissions from flooded rice system. We investigated the relative contribution of ad-
ded organic amendments and native soil carbon on GHG emissions in flooded rice, and the
potential of drainage on reducing either of the two fluxes. Rice plants were grown in pots
under control conditions in growth chamber with 2×2×3 factorial design. The treatments
were: an arable soil with two different carbon levels (Check: 1.3 and 2.5%); two water regi-
mes (mid-season drainage and early plus mid-season drainage); three nutrient treatments
(control, maize straw and maize compost). We hypothesised that i) methane emission would
increase according to the amount of labile carbon in the amendments, ii) that early season
drainage will as effective as mid-season drainage in reducing emissions from the amended
materials and iii) that drainage will be ineffective in reducing soil-C derived methane. The
highest accumulative methane was observed from labile C source (straw) under mid-season
drainage from both high (198.6 g m−2) and low (258 g m−2) C-soils. Alternatively, highest
accumulative nitrous oxide was observed under control treatment (mineral fertiliser) with
early drainage from both high (10.2 g m−2) and low (12.1 g m−2) C-soils. Early drainage
in combination with midseason drainage has a strong effect on CH4 emissions reduction
from flooded rice production. Background soil C has no effects on CH4 and N2O emissions
in relation to drainage practices in short period. Similar field experiment is required for
real and important implications for the choice of relevant and realistic mitigation practices
(early vs. mid-season drainage) as well as short and long-term implications of use of organic
amendments on GHG emissions from flooded rice production.
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