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Characterization of Emissions of Nitrous Oxide from Soils of Typical Crop Fields in North China
Plain
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Abstract: Diurnal and seasonal variation of soil N,O fluxes were measured using close chamber method in typical crop fields in
North China Plain. The influence of soil temperature and moisture on soil N,O flux was also discussed. The results showed that
soil N,O fluxes in maize, soybean and cotton fields were 244.3+27.9, 177.8+27.1 and 88.2+8.1 mg-m™>-h™" respectively during
growing season. Seasonal variation of soil N,O flux was obviously in maize, soybean and cotton field. The peaks of soil N,O emis—
sion in maize and soybean field at seedling stage, maize field at blooming stage, and cotton filed at early blooming stage all result—
ed in fertilization. The peak of soil N,O emission in soybean field at early blooming stage was mainly related to soybean
metabolism and precipitation. Double—peak shaped diurnal soil N,O flux was shown in the maize field. One peak appeared in
daybreak and another in afternoon. Four kinds of diurnal variation of soil N,O flux were found in the cotton field: double—peaks
(daytime and nighttime), single—peak (daytime or nighttime) and no peak shaped diurnal variations. Moisture is the main factor
controlling observed diurnal variation of soil N,O emission. While soil moisture decreased, the appearance of peak of diurnal soil
N,O flux changed from nighttime to daytime and the diurnal range of soil N,O flux was small. In maize, soybean and cotton fields,
soil N,O emissions increased exponentially with soil temperature. But no correlation was found between N,0 fluxes and soil mois—
ture during the observation period.
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Figure 1 Diurnal variation of soil N,O flux and soil temperature in cotton or maize field

(a, b, ¢, e and g: cotton field; d, f and h: maize field;#: soil N,O flux; line: soil temperature at depth of Scm )
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Table 1 Daily soil N;O flux, soil temperature and soil moisture in

cotton and maize fields
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Figure 2 Seasonal variation of soil N,O flux, soil temperature and soil moisture in cotton, maize or soybean fields

(a, ¢ and e: soil N,O flux in cotton , maize or soybean fields; b, d and f: soil temperature and moisture in cotton , maize or soybean fields; solid

line: soil temperature at depth of 5 ¢cm; broken line: soil moisture at depth of 0~5 cm)
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Table 2 Correlation between soil N,O fluxes, soil temperature and

soil moisture in the crop fields
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Table 3 Comparison of soil N,O fluxes, soil moisture and soil

available nitrogen contents in cotton, soybean and maize fields from

July to September
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