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Abstract Using' fthe free ‘air CO, enrichment*( FACE) platf(mm an in-situ field experiment was conducted to explore the impacts of
elevated €O, mole fraction (x[ CO,]) on N,O emissions from strongly and weakly responsive rice cultivars. Under elevated x[ CO, ],
grain yield of the strongly responsive rice cultivars increased significantly, by more than 30%, whereas the weakly responsive cultivars
showed a growth rate of 10%- 15%. The four treatments comprised A-W ( normal x[ CO,] + weakly responsive cultivar), F-W
(elevated x[ CO, ] + weakly responsive cultivar) , A-S (normal x[ CO, ] + strongly responsive cultivar) , and F-S (elevated x[ CO, ] +
strongly responsive cultivar). Compared to the normal x[ CO, ] treatments ( A-S and A-W), when the strongly and weakly responsive
cultivars were exposed to elevated x[ CO, ] (F-S and F-W), N,O emissions decreased by 52.54% (P <0.05) and 38.40% (P <
0.05), rice yield increased by 22.96% (P <0.05) and 12. 11% (P >0.05), and N,O emission intensity decreased by 61. 68% (P
<0.05) and 45.13% (P <0.05), respectively. Moreover, N,O emissions of all treatments were significantly positively correlated
with NH," -N content (P <0.05), whereas not correlated with NO, -N content. Soil temperature is an important factor affecting the
N,O emissions of the strongly responsive cultivar in rice fields under elevated x[ CO,] conditions. Through comprehensive
consideration of climate conditions, in the future, priority should be given to planting the strongly responsive cultivar, ensuring high
rice yield and significant reduction in N, emissions.

Key words:N,O emissions; rice fields; elevated x[ CO, ] ; the strongly responsive cultivar; yield
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