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Abstract To evaluate the effect of cropping system on N, O and CH, emissions and to identify the key factors
controlling the emissions, a field experiment was carried out in 2003 at Jiangsu Academy of Agricultural Sciences.

Three crops of maize (Glycine max), soybean (Zea mays) and rice (Oryza sativa) were planted during the period

WimBH
HHBE
EEEIT

BIREE

2005-11-21 1B, 2006-12-10 W BB EFS

E R B RF ARSI H 40431001

WRf¥E, 55, 1978 fFhi A, M-LBFiA:, NSRRI A: S RGBS IR = U HE I 52
E-mail: chenstyf@yahoo. com. cn

HfE, E-mail: huangy@mail. iap. ac. cn



148 Climatic and Environmental Research

S T (N A 124

from June to October. In addition, a bare soil plot was set up near the soybean-planted plot. Plots planted maize and
rice received same amount of 300 kg + hm™? (N), and the plots of the soybean-planted and the bare soil did not re-
ceive nitrogen fertilizer. When taking gas samples, soil moisture, temperature and dry mass of green leaves and
plants were also measured. Results showed that there was a significant difference (p<Z0.001) in the N, O and CH,
emissions from different plots. Seasonal N,O flux averaged 620. 5£57.6 pg* m * « h™' (N, ) for the maize-plan-
ted plot, 338.0£7.5 pg+m? « h'' (N,O) for the soybean-planted plot, and 238.84+13.6 pg + m * « h'!
(N, O) for the rice-planted plot, respectively. Crop cultivation enhanced N, O emission from the soil. The maize-

2« h ! (N,O), while the average rate was

planted soil emitted N; O with an average rate of 364.2 11.7 pg+ m™
163.7410.5 pg*m 2 « h™! (N, ) in the bare soil. Seasonal average of CH, flux was 1. 7£0.1 pg+m * « h™!
(CH,) in the rice-planted plot. No CH, emission or uptake was found in the plots of maize-planted and soybean-
planted. A further investigation suggests that soil temperature determine the seasonal variation of N, O emissions
from the plots of maize-planted, rice-planted and bare soil, as well as from the maize-planted soil. This determina-
tion can be well described by an exponential function. Though there was no significant correlation between N, O e-
mission from the uplands and soil moisture, the N, O emission can be mathematically expressed by an exponential
function that integrates soil temperature and moisture. We found that N, O emission from the soybean-planted plot
was exponentially correlated to the dry mass of green leaves of the soybean. Subtracting the N, O emission from the
soil-soybean system by that from the bare soil, we estimate that the seasonal total N, O-N emission induced by the
nitrogen metabolism might be 6.2 kg « hm™* (N) . CH, emission from the rice-planted plot correlated rice biomass

during the flooding period and was not affected by soil temperature and the biomass after field drainage. No CH, e-

Vol. 12

mission or uptake was found in the plots of maize-planted and soybean-planted.
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