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Methods for Measuring Denitrification in Flooded Rice Paddies: A Review
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(1 Engineering and Technology Research Center for Agricultural Land Pollution Integrated Prevention and Control of
Guangdong Higher Education Institutes, College of Resources and Environment, Zhongkai University of Agriculture and
Engineering, Guangzhou 510225, China; 2 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science,
Chinese Academy of Sciences, Nanjing 210008, China; 3 South China Botanical Garden, Chinese Academy of Sciences,
Guangzhou 510650, China; 4 Shandong Institute of Sericulture, Yantai, Shandong 264002, China; 5 School of Ecology and
Environment, Anhui Normal University, Wuhu, Anhui 241002, China)

Abstract: Denitrification is a microbially facilitated process where nitrate (NO;3 ) is reduced and ultimately produces
dinitrogen(N,)through a series of intermediate nitrogen oxide products, i.e., nitrite, nitric oxide, nitrous oxide. Denitrification has
long been considered as one of the major pathways of nitrogen (N) loss when N fertilizer is applied to flooded rice paddies.
However, due to the high atmospheric background concentrations of N,, the main denitrification product, and the high
spatio-temporal heterogeneity of denitrification, it is difficult to accurately quantify denitrification rates in flooded rice paddies,
which hinders the scientific evaluation of N loss from paddies. The selection of appropriate methods for determination of
denitrification is the basis for studying denitrification in paddies. In this paper, four approaches developed to measure
denitrification in flooded rice paddies were reviewed, i.e., acetylene inhibition technique, N tracing method, helium
environment-direct N, quantification, and N,/Ar ratio-membrane inlet mass spectrometry, and the advantages, disadvantages and
feasibility of these methods were discussed, and some suggestions were proposed in order to promote the future research of
denitrification in paddies.
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