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Responses of ammonia volatilization and grain yield under different water and fertilizer practices in a rice paddy

LI Ran" *, CAI Wei-wei'", AI Tian-cheng', SHEN Hua-ping’, WU Hong-liang’, WANG Bin’, LI Ru-nan’ (1. College
of Agriculture, Yangtze University, Jingzhou Hubei 434025; 2. Institute of Agricultural Resources and Regional Planning,
Chinese Academy of Agricultural Sciences, Beijing 100081; 3. Institute of Environment and Sustainable Development in
Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081 )

Abstract: In order to reduce the negative environmental effects caused by ammonia volatilization and increase the grain yield,
four different water management and nitrogen schemes were designed for the late rice in a typical rice-growing area of the Jianghan
Plain, including: 1) U+CI: common urea with conventional irrigation, as the control ( CK); 2) US+SWD: 20% reduction of
common urea nitrogen with “thin and shallow alternate wetting drying” water-saving irrigation; 3 ) CRU+CI: polymer-coated urea
with conventional irrigation; 4 ) CRUS+SWD: 20% reduction of polymer-coated urea nitrogen with “thin and shallow alternate
wetting drying” water-saving irrigation. Responses of nitrogen reduction with water-saving irrigation and controlled-release urea on
ammonia volatilization loss and grain yield were measured. Results showed that there was no significant difference in the content
of ammonium nitrogen in paddy soils with different water and nitrogen treatments, but there were significant differences in different
growth periods of rice, ranked as: regreening stage>tillering stage, booting stage, heading stage>maturity stage. The NH;
volatilization peak among different treatments occurred within one to three days after fertilization, and the ammonia volatilization rate
of CRU+CI treatment was the fastest ( N 1.46 kg * hm™ + d”' ). During the whole growing season of the late rice, base stage and
tillering stage were the main periods of ammonia volatilization. Under nitrogen reduction with water-saving irrigation condition,
the ammonia volatilization loss in conventional fertilized paddy field was significantly less than that of controlled release
fertilizer treatment. The total ammonia volatilization amount and the loss rates in US+SWD treatment reduced by 21.3%, 0.9%
and 15.3%, 14.8%, respectively, compared with CRU+CI and CRUS+SWD. The total ammonia volatilization amount and
the loss rate in U+CI treatment reduced by 15.7%, 15.5% and 9.4%, 27.3%, respectively, compared with CRU+CI or
CRUS+SWD. There was a significant positive correlation between ammonia emission and soil ammonium nitrogen content in
paddy fields. Compared with U+CI (CK ), the grain yield of CRU+CI and CRUS+SWD increased significantly by 17.4%
and 11.0%, respectively. But the rice yield of CRUS+SWD was not significantly different from that of CRU+CI. Thus,

CRUS+SWD is the best fertilization method for increasing the grain yield and reducing environmental risks.

Key words: water-saving irrigation; controlled release fertilizer; ammonium nitrogen; ammonia volatilization
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