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Effect of Straw Incorporation and Domestic Sewage Irrigation on Ammonia

Volatilization from Paddy Fields

XU Shan-shan'*, HOU Peng-fu*, FAN Li-hui'”, XUE Li-hong’*, YANG Lin-zhang’”, WANG Shao-hua', LI
Gang-hua'

(1. Key Laboratory of Crop Physiology and Ecology in Southern China, Ministry of Agriculture, Nanjing Agricultural University,
Nanjing 210095, China; 2. Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing
210014, China; 3. Jiangsu Synthetic Innovation Center for Coastal Bio-agriculture, Yancheng 224002, China)

Abstract: A pot experiment was conducted to study the effect of straw returning and domestic sewage irrigation on the dynamics of
NH," -N concentration and pH in the flood water, and ammonia volatilization of paddy fields. The results showed that the NH, -N
concentration in flood water was significantly increased by wheat straw returning while significantly decreased by domestic sewage
irrigation. The cumulative ammonia volatilization in the whole rice season under tap water irrigation and straw removal treatment was
58.29 kg+hm ™, accounting for 24. 29% of the total N applied. The N loss ratio of ammonia volatilization was significantly increased to
45.66% by wheat straw returning, while significantly decreased to 17.26% under straw removal and 32. 72% under straw returning by
domestic sewage irrigation. Significant positive interaction was observed between straw incorporation and domestic sewage irrigation on
ammonia volatilization loss. The average N loss from ammonia volatilization during the tillering stage was the highest among the three
fertilization stages, accounting for 7.38% - 24.44% of the total N applied. In addition, ammonia volatilization fluxes showed a
significant positive correlation with the flood water NH,  -N concentration, irrespective of the irrigation water, but had no significant
correlation with pH. These results indicated that straw returning increased ammonia volatilization losses, whereas domestic sewage
irrigation could effectively reduce ammonia volatilization losses and simultaneously replace 44. 41% of chemical nitrogen fertilizer by the
N contained in the domestic sewage. The combination of domestic sewage irrigation and straw returning would be an ecological and
environmental-friendly measure for rice nitrogen management in Taihu Lake region.

Key words:paddy fields; straw returning; sewage irrigation; ammonia volatilization; NH," -N concentration in the flood water
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Table 2 Nitrogen application in different treatments/kg+hm ~2
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Fig. 1 Dynamics of NH," -N concentrations in surface water under different treatments
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Fig. 3 Dynamics of ammonia volatilization flux under different treatments
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Table 3 Volumes and ratios of cumulative ammonia emission in different periods of paddy season

e LI gEA R HEH 58 5s R R IR MR
/kg+hm ~2 /kg+hm 2 /kg+hm 2 /kg+hm ~2 /kg-hm ~2 /% /%
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TNO 11.01b 6.32¢ 0.90c¢ 4.28b 22.51¢ — —
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