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Table 1 Correlation analyses of ammonia emission with NH3-N concentration in the surface water of paddy field
r r r
y=10.080x +0.061 0.659 y=0.445x - 0.141 0.952%* y=10.039x +0.398 0.737*
y=0.130x - 0.326 0.903** y=0.232x +0.032 0.991** y=0.017x +0.53 0.746*
y=0.079x - 0.053 0.685 y=0.416x-0.237 0.936%* y=0.067x—0.134 0.907**
r *OEkE P<0.05 P<0.01
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Table 2 Ammonia volatilization loss in various stages of rice growth for the treatments with different kinds of nitrogen fertilizers applied

CK 1.59 0.95 0.42 2.96
4.32(4.50)b 10.11(21.06)a 8.82(9.19)a 22.51(9.38)b
6.19(6.45)a 10.88(22.67)a 9.14(9.52)a 26.21(10.92)a
4.40(4.60)b 8.54 (17.79)a 6.87(7.16)b 19.80(8.25)c

P<0.05
2.4
NH;-N 19.7% ~24.1%(  3)
NH;-N
pH - Bl 39 kg/hm® 291 kg/hm®
3
17.8% ~ 22.7%
NH;-N ( 10.43% 10.64%
30°C) (27
pH [30-31]
NH;
#3 TR@ELENFTERTEAAE
Table 3  Grain yield and nitrogen use efficiency of different fertilization treatments
(kg/hm?) (g/kg) (kg/hm?) (kg/hm?) (g/kg) (kg/hm?) (kg/hm?) (%)
CK 6718b 10.62 b 7133 b 3443 b 4460 1537 ¢ 87.70 ¢
8298 a 13.07 a 108.47 a 3914 ab 8.40a 32.89b 141.36 b 22.78b
8046 a 13.72 a 11038 a 3652 ab 835a 3049b 140.87 b 22.57b
8480 a 14.60 a 121.70 a 4302 a 10.39 a 4470 a 166.39 a 3321 a
x4 TRLEHZFUHE
Table 4 The economic benefits of different fertilization treatments
( /hm?) ( /hm?) ( /hm?) ( /hm?)
CK 16 795.0 - 28.4 16 766.6
20745.0 886.6 215.8 19 642.60
20 115.0 807.03 254.2 19 053.80
21200.0 1120 189.8 19 890.20
1700 /t 880 /t 1400 /t 2.5 /kg
«C 4
247.6  /hm’
836.4  /hm’ 3
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Effects of Urea-ammonium Mixed Nitrogen Fertilizer on Ammonia
Volatilization and Nitrogen Use Efficiency in Paddy Field of
Taihu Lake Region

AO Yuqin'?, ZHANG Wei', TIAN Yuhua', LI Xiao’, GE Renshan’, YIN Bin'", ZHU Zhaoliang'

(1 State Key Laboratory of Soil and Sustainable Agriculture(Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Jiangsu Huachang Chemical Co.,
LTD., Zhangjiagang, Jiangsu 215600, China)

Abstract: A field plot experiment was conducted in Taihu Lake region to investigate the effects of urea-ammonium mixed
nitrogen fertilizer versus an individual form of urea or ammonium chloride on ammonia volatilization (NHj3), rice yield and
nitrogen use efficiency (NUE) in rice cropping system. Regardless of types of fertilizers, the flux pulse of NH; volatilization
mainly appeared after N fertilizer applications with a duration of 5-7 days, and its value linearly increased with the increasing
ammonium concentrations in the surface water of paddy field. Compared to urea or ammonium chloride, urea-ammonium mixed
nitrogen fertilizer significantly reduced the NH; emission by 2.71 and 6.41 kg/hmz, respectively (P<0.05). Urea-ammonium
mixed nitrogen fertilizer also led to the greater rice yields and higher economic benefit than single application of urea or
ammonium chloride. The NUE of urea-ammonium mixed nitrogen fertilizer was increased by 10.43% and 10.64% compared with
single application of urea and ammonium chloride, respectively. Taking account of NH; emission, yield and NUE, the
urea-ammonium mixed nitrogen fertilizer should be a promising nitrogen for increasing economic benefits and decreasing the
environment risk in Taihu lake region.

Key words: Urea-ammonium mixed nitrogen fertilizer; Ammonia volatilization; Rice yield; Nitrogen use efficiency



