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ABSTRACT

Mid-season drainage during rice cultivation is one of practices for mitigating methane
(CH,) emission, but it can increase nitrous oxide (N,O) emission. The objective of this study was to
analyze the trade-off between N,O and CH, mitigation in paddy field by using nitrification inhibitors
(NIs) i.e. 3,4-dimethylpyrazole phosphate (DMPP) and (E)-ethyl3-(3-hydroxy-4-methoxyphenyl)
acrylate (16F1) coupled with water management methods i.e. mid-season drainage (MSD) and
continuous flooding (CF). The study was carried out in field plots during 2013 - 2014 rain fed seasons.

The results showed that the application of NIs significantly reduced N,O and CH,
emissions (p<0.05) and the MSD significantly reduced CH,4 emission (p<0.05). However, the reduction
of N,O and CH, emissions were not significantly correlated with the combination of NlIs application
and water management methods (p>0.05).

The accumulative N,O emission ranges of treatment with fertilizer (F), treatments with
fertilizer and 16F1 (F+16F1), and fertilizer and DMPP (F+DMPP) for MSD were 3.10 - 3.16, 2.59 -
2.54 and 2.77 - 2.81 kg N,O ha', respectively, while for CF were 2.99 - 2.88, 2.88 - 2.40 and 2.54 -
2.22 kg N,O ha™, respectively. The accumulative CH, emission ranges of treatment with fertilizer (F),
treatments with fertilizer and 16F1 (F+16F1), and fertilizer and DMPP (F+DMPP) for MSD were
630.39 - 175.91, 491.93 - 148.87 and 392.20 - 145.57 kg CH, ha’', respectively, while for CF were
672.80 - 253.43, 644.95 - 211.42 and 413.23 - 209.96 kg CH, ha'', respectively.

When compared the effectiveness of using NIs within the same water management
methods, the results showed that net global warming potential (GWP,) of treatments F+16F1 and
F+DMPP were reduced from treatment F by 16.48 % - 17.75 % and 10.74 % - 14.48 % for MSD and by
15.02 % - 17.99 % and 3.78 % - 16.62 % in CF, respectively. When compared the effectiveness of
using NlIs between different water management methods, the GWP,, from MSD of treatment F,
F+16F1 and F+DMPP reduced by 5.68 % - 24.80 %, 4.50 % - 24.57 % and 32.9 % - 22.87 % of the
values from CF, respectively.

The trade-off analysis indicated that the use of NIs during mid-season drainage could
reduce GWP, by increasing the efficiency of MSD on reduction of methane emission (increasing
advantage of MSD), while reducing the nitrous oxide emission that occurred during MSD (decreasing
disadvantage of MSD).

KEY WORDS: GREENHOUSE GAS / GLOBAL WARMING POTENTIAL / MID-SEASON
DRAINAGE / NITRIFICATION INHIBITORS / RICE (Oryza sativa L)
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