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ABSTRACT

Paddy fields have been found to emit a high amount of methane (CH,), while
fertilizer application has positive correlation with nitrous oxide (N2O) emission. Nitrification
inhibitors (NIs) can be applied to increase the capability of roots for nitrogen uptake from the
soil. When the nitrification rate is reduced, N.O emission as by product is also decreased. The
aim of this study is to reduce N.O and CH4 emission from experimental paddy plots by adding
NIs, including (E)-ethyl3-(3-hydroxy-4-methoxyphenyl)acrylate (16F1), a synthesized
compound based on the structure of biological NIs found in the root exudates of Sorghum
bicolor and 3,4-dimethylpyrazole phosphate (DMPP), commercial NIs. The Nls treatments
were compared to treatment without fertilizer and treatment containing only fertilizer. Rice
cultivation was performed for wet-season 2013 according to good agricultural practices (GAP)
and the rice cultivar was Khao Dawk Mali 105.

Treatments containing fertilizer with 16F1 and fertilizer with DMPP had mean
and standard error of the mean CH. flux (341.26+25.74 and 349.98+24.48 mg m day™) and
N2O flux (3.10+0.17 and 3.15+0.18 mg m? day™) which were significantly different from
treatment with only fertilizer (505.78+43.50 and 3.92+0.27 mg m* day™) (p<0.05). The Nls
reduced CHs., as well as N2O emission, significantly up to 37.78 and 33.39 % as well as 16.45
and 10.65 %, respectively, when compared with treatment with only fertilizer. Regarding
global warming potential (GWP), treatments containing fertilizer with 16F1 and DMPP had
less capacity to cause global warming than treatment with only fertilizer at 36.34 and 31.85 %,
respectively. The result of Nls effectiveness in paddy field in terms of yield found that grain
dry weight in treatment containing fertilizer with 16F1 had the highest yield (5.78+0.47 ton ha
1, followed by treatment containing fertilizer with DMPP (4.84+0.24 ton ha'), treatment
containing only fertilizer (4.25+0.35 ton ha), and control treatment (3.68+0.24 ton ha). The
application of Nls is an alternative approach to gain co-benefits for reducing greenhouse gas
emissions, and simultaneously increasing nitrogen-use efficiency.
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