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Relativity between CH,and N,O emission and rice plant characteristics
FU Zhi-qiang'?, HUANG Huang"*, ZHU Hua-wu', CHEN Can'

(1. College of Agronomy, Hunan Agricultural University, Changsha 410128, China; 2.Key Laboratory of Ministry of
Agriculture for Multi-Cropping Cultivation and Farming System, Changsha 410128, China)

Abstract: To probe the mechanism of differences in CH4 and N,O emission among rice cultivars, this pot experiment was
conduced to measure CH, and N,O emission fluxes and plant characteristics of rice cultivars by static closed chamber
method and gas chromatograph technique. The results showed that the maximum values of CH4 and N,O emission
appeared at the heading stage and the booting stage respectively for the early rice. For the late rice, the maximum values
of CH,4 and N,O emission appeared at the shooting stage and the milky stage respectively. The differences of CH4 and
N,O emission among different cultivars were significant. For the early rice, tiller number, root volume and root dry
weight were significantly and positively related to CH, emission fluxes, and root volume and root dry weight showed
significant positive correlation with N,O emission fluxes. For the late rice, CH4 emission fluxes was positively correlated
with root volume and root dry weight, and N,O emission fluxes was negatively correlated with tiller number, root volume
and root dry weight. The GWPs of yield per unit area of the traditional early rice was 1.77 times as much as that of the
hybrid rice, and for the late rice, there was only a small difference. Therefore, tiller number, root volume and root dry
weight were the important factors influencing CH, and N,O emission from the paddy field.

Key words: rice; methane; nitrous oxide; emission flux; global warming potential( GWPs); rice plant characteristics;
relativity
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Table 1 Comparison of yields, average emission fluxes between CH,and N,O and GWPs among the early rice cultivars

CHy4 N,O /
/ / / / o /
ke-h
(mg-m >h) (kg-hm ) (ugm>h™) (kg-hm?) (kerhm ) (keke )
7 29.72bB 12 304 90.42aA 481 6 489 1.97
1 36.22aA 14 995 40.92dD 218 8 595 1.77
974 25.43¢C 10 528 82.11bB 437 9068 1.21
996 24.52dC 10 151 43.95¢C 234 11 588 0.90
70
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Table 2 Relativity between CH, and N,O emission and the

early rice plant characteristics

CH, 0.86" 0.69" 0.47 0.77"
N,O 0.35 0.63" 0.59" 0.48
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Table 3 Comparison of yields, average emission fluxes between CHsand N,O and GWPs among the late rice cultivars

CH,4 N0 ;

(mgm>h") / (kg~hm’2)/ (ugm>h) / (kghm’z)/ (et (et
277 19.82aA 8205 23.83bAB 126 7416 1.12
299 17.92bA 7418 24.76bAB 131 8688 0.87
12 14.05cB 5816 16.32bB 87 7272 0.81
139 12.33dB 5104 38.23aA 204 9000 0.59
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Table 4 Relativity between CH,4 and N,O emission and the late rice plant

characteristics

CH, 0.49 0.74"™ 0.38 0.79™
N,O -0.87" —0.69" -0.72" 0.49
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