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Denitrification Determination in soil of Wu Chuan Agricultural Catchment and the Control Measure

XU Yu-yu, CAO Wen-zhi, HUANG Yi-shan, LIN Lu, LI Da-peng, WANG Ji-ping

(State Key Laboratory of Marine Environmental Science, Environmental Science Research Center, Xiamen University, Xiamen 361005, Chi-
na)

Abstract: Denitrification in soil is the main pathway of gaseous nitrogen loss in the catchments. In order to find out the denitrification flux in
top- soil and the affecting factors in Wu Chuan catchment, the denitrification rate of top- soil was determined using the acetylene inhibition-
intact soil core technique for 5 months. Three times of the denitrification experiment were carried out from Dec.15th 2005 to Apr.18th 2006,
at the same time, the chemical and physical properties of the soils were also measured during every experiment. The soils in Wu Chuan
catchment belong to typical Haplic red soil, with the chemical and physical properties suitable for denitrification and the organic matter, total
N, NO;- N and pH of the soils being 9~25 g kg, 0.4%~7.9%, 1.5~6.8 mg kg*and 4.9~5.7, respectively. The results indicated that denitrifi-
cation of the soil showed temporal and spatial variations. The denitrification rate in uplands of the catchment was higher than that in any other
places, and was enhanced when there were many rains and when the soil temperature was high. The flux of denitrification was mostly related
with fertilization, soil moisture, air temperature and pH. Air temperature affected denitrification significantly. The gaseous N loss rate through
denitrification represented about 16% of the fertilizer applied in the catchment scale. Also, the denitrification flux of the top- soil in Wu
Chuan catchment was much higher than that in other places of China, and the denitrification rate of soils in south was higher than that in
north. The soils in Wu Chuan catchment may be the source of atmospheric nitrous oxide gas. Since the high level of agricultural economic de-
velopment in Wu Chuan catchment and the frequently used fertilizers, the flux of fertilizers is much higher than other agricultural region in
China. Based on the environmental characteristics and agricultural economy in Wu Chuan catchment, the following control measures should
be adopted: (1) fertilization and irrigation in the low- temperature night to prevent fertilizer loss; (2) utilization of livestock waste instead of fer-
tilizer to inhibit denitrification; (3) popularizing economical irrigation to avoid reductive situation in the soil.
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Table 1 Land-use types and the fertilizers supply of the plots, chemical and physical properties of the study soils
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Table 2 The denitrification rates in the top—soil
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Table 3 Comparisons of chemical and physical properties of the soils and denitrification rates among different areas in Chin
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Table 4 Comparison of daily denitrification rates among different countries and regions
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