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Table I Rice growth period observed
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Station ~ Year  Sowing Emergence water Trefoil ting Green Tillering Jointing Booting Flowering Drainage maturity  ripening
I 2017 4.18 4.26 5.01 5.5 5.27 6.1 6.16 7.15 7. 27 8.7 9.20 8.27 9.27
LiaoHe 2018 4.15 4.23 5.13 53 5.24 5.26 6.22 7.11 7.29 8.8 8.18 8.23 9.25
ZILFE 2017 4.15 4.24 4.25 5.4 5.15 5.22 6.21 7.04 7.10 7.23 8.20 8.24 9.12
SanJiang 2018 4.13 4.23 4.25 5.2 5.18 5.22 7.02 7.12 7.18 7.24 8.23 8.26 9.14
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Fig.2 Methane flux (Fy) daily changes in Paddy fields
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Fig. 7 Correlation between soil temperature and methane emission
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Fig. 8 Diurnal variation of methane emissions(Fy) at different stages
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Effect of Temperature on Methane Emission over Paddy Fields
in Northeast Plain
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Abstract: Paddy fields are important emission sources for methane (CHa), one major greenhouse gas, in agricultural environment.
SanJiang Plain and Liaohe Plain are the dominant rice-producing areas in northeast China. Monitoring CH4 emissions and analyzing
its relationship with environment temperature in typical paddy fields of the two plains are significant for developing reasonable
measures to reduce CH4 emissions from paddy fields. In this study, observational data of high-frequency CH4 fluxes, temperature, and
plant growth periods in paddy fields in Sanjiang Plain and Liaohe Plain from 2017 to 2018 were used to analyze the emission processes
of CHa, particularly the emission characteristics on different time scales, and the sensitivity of rice to temperature changes during
different plant growth stages. The results showed that the annual emissions of CHs in Sanjiang Plain and Liaohe Plain in 2017 were
26.77 ggm2 and 16.17 g'm ™2, respectively. In comparison, the annual CH4 emissions in both regions in 2018 increased significantly,
showing an obvious inter-annual variation. In Sanjiang Plain, the largest CHs4 monthly emission occurred in June and July, with an
emission peak rate of 0.127 umol'm %s™' from turning green to booting stage. CH4 emissions during the non-growing season were
almost zero. In Liaohe Plain, CH4 emissions remained high in the jointing heading stage and the maturity stage, reached the highest
emission in July, with the emission rate increasing up to 0.102 pmol-m2-s™!. Thereafter, CH4 emissions decreased gradually, and the
third peak occurred in the end of growth season. During in the non-growth season, CHa emission exhibited a weak diurnal variation.
In terms of environment temperature, air temperature in 2018 was close to that in 2017, while soil temperature from May to September
in 2018 was slightly higher than that in 2017. In Sanjiang Plain, the nighttime CHs emission during the growing season had an index
correlation with soil temperature. CHs emission from booting to drainage was the most sensitive to temperature change (temperature
sensitivity coefficient Q10=11.336). In Liaohe Plain, CH4 emission had an index correlation with soil temperature only during the period
from the soaking stage to the green stage (Q10=2.846). In Sanjiang Plain and Liaohe Plain, the irrigation system, flooding conditions,
and planting methods of typical paddy fields were basically the same. The CH4 emission of paddy field in Liaohe Plain was lower than
that in Sanjiang Plain, which was probably because the variation of soil temperature had a stronger impact on CH4 emission rate in
Sanjiang Plain than that in Liaohe Plain.
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