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Effects of Aeration on Surface WaterNutrient Dynamics and Greenhouse Gas Emnsswn

in Different Straw Returning Paddy; Fields [ 5 4
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Abstract; Straw returmng is of great significance for 1 1mpr0v1ng soﬂ structures, @011 fertility, crop yield, ard quaﬁ‘ty However; énaw teturning causes environtental problems
such_as‘increased methane emission and non-point source pollutaht  mijsolih risk. How to reduce the negative effects offstraw returhing is an urgent problem to be solved! T this
qtud\ the eﬁe‘cli of aerobi teatment on carbon and nitrogen Concefitration in suface water and greenhouse gas enussions in paddy fleld% with different treatments of straw
retimning were sy blemahcallv compéred: The results showed that dlfferelnt tréatments of Straw returning significantly increased chemical oxygen demand (COD) in the surface
water of the paddv fleld and significantly promoted the metHane emission of-thesFice [ field and the global warming potential (GWP) , although it slightly reduced N,0 emission.
The increasing trends showed that wheat straw returning > rape straw > broad hean straw returning. Straw returning increased rice yield when compared with the control without
straw returning, but the difference was not significant. Aerobic treatment reduced the COD in surface water by 15%-32%, the methane emission of the paddy field by 10. 4% -
24.8%, and the GWP of paddy field by 9. 7% -24. 4% under different straw retuming treatments, without affecting the rice yield. The mitigation effect of aerobic treatment
with wheat straw returning was the best. The results indicated the potential of oxygenation measures in greenhouse gas emission mitigation and COD emission risk reduction in
straw returning paddy fields, especially in wheat straw returning paddy fields.

Key words: straw returning; oxygenation; rice; field surface water COD; greenhouse gas emissions; yield
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Fig. 1 Dynamic of COD in paddy surface water under different treatments
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Table 2 Yield and yield components of rice under different treatments
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