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Fig. 1 Effect of sewage irrigation on grain yield in rice-wheat rotation
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Effect of Sewage Irrigation on Crop Yield, Ammonia Volatilization
and Nitrous Oxide Emission in Rice-wheat Rotation

SUN Hai-jun'?, MIN Ju?, SHI Wei-ming”’, LI Wei-zheng'
(1 Advanced Analysis and Testing Center, Nanjing Forestry University, Nanjing 210037, China; 2 State Key Laboratory of Soil
and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China)

Abstract: Sewage irrigation in rice-wheat rotation likely lead to more nitrogen (N) loss via ammonia (NH;) volatilization
and nitrous oxide (N,O) emission. A stimulated lysimeter study was conducted to evaluate the impacts of sewage irrigation with
different nitrogen (N) concentration irrigation on NHj; volatilization, N,O emission and crop yield. The four treatments received
equal optimal N input (225 kg/hm?® in rice season and 150 kg/hm® in wheat season from urea fertilizer were 1) clean water
irrigation as the control (CK), 2) sewage irrigation with low N concentration (SI-L), 3) sewage irrigation with medium N
concentration (SI-M) and 4) sewage irrigation with high N concentration (SI-H). Results in rice season showed that NH;
volatilization and N,O emission increased with the N concentration of irrigated sewage, and the determination coefficient (R?)
were 0.895 and 0.998, respectively. Sewage irrigation significantly increased the NH; volatilization by 19.7% — 40.8% compared
with the control, and the SI-H treatment significantly increased the N,O emission by 68.8%. Sewage irrigation did not increase
the rice grain yield. Data in the wheat season suggested that NH; volatilization and N,O emission also increased with the N
concentration of irrigated sewage, and the determination coefficient (R?) were 0.939 and 0.980, respectively. Herein, 20.2%
higher NH; volatilization compared with the control was measured in the SI-H treatment. The SI-M and SI-H treatments
significantly increased the N,O emission in wheat season by 64.9% and 120.3%, respectively. The SI-H treatment significantly
increased the wheat production by 46.7%. The results suggest that NH; volatilization and N,O emission must be considered when
sewage irrigation was occurred in paddy field and more rational water and N fertilizer management should be adopted when
paddy soil was explored to treat sewage water.

Key words: Wastewater; Ammonia volatilization; Nitrous oxide; Nitrogen; Crop yield



