+ # (Soils), 2016, 48(5): 868-872

DOI: 10.13758/j.cnki.tr.2016.05.005

i 7K Xk R R AR A R AR R A fr A Y

|

201403)

0 100 200 300 kg/hm?

29

4
200 kg/hm?
S19
20 80 158C 1 178 mm
( )
0~20cm pH 7.63 23.7 g/lkg
. 1.44 g/kg 106 mg/kg
0.82 g/kg 15.9 mg/kg
159 mg/kg CEC  17.5 cmol/kg
600 kg/hm*'2! 1.2
- 35% 2011
50 2013 2014
s 4 NO(
) CF100 CF200 CF300
3
12 8.0 m
7.0 m
2013 6 18 2014
6 19 20cm > 25cm
2013 10 30 2014 10 31
4 CF100 CF200 CF300 ()
100 200 300 kg/hm? (
100 kg/hm* ( )
225 kg/hm? 3 50%
1 30% 20%
1.1 44% 56%
2013 6
(12JC1407900) [ (2013) 1-1 ]
* (zhous@263.net)
E-mail: huda 128@163.com

(1981—)



5 869
2014 6 30 7 ( 56 m?)
29 2014 7 30
2
1.3 2.1
1
80°C 2013
39% ~ 88% 76% ~ 157% 2014
(RE)
(4E) (PFP) 1% ~ 118%  80% ~
U-U,
RE = 0 % 100% 1y 180%
Y-Y,
AE = 0 %100% ()
Y
PFP = FxlOO% 3) [10-11]
U Uy
(kg/hm?) F (kg/hm?)
Y Y (kg/hm?)
1.4
Ju M 89 kg/hm’
NH;-N  NO;-N 2]
Fz1 2013 F02014 ERESEY M EHMEMERBRABAE
Table 1 Aboveground biomasses and N use efficiency in the 2013 and 2014 rice seasons
(t/hm?) (t/hm?) (%) (kg/kg) (kg/kg)
2013 NO 5.02+0.14d 3.46+0.09d - - -
CF100 6.98 +0.01 ¢ 6.09+0.14 ¢ 28.0+1.10a 263+145a 60.9+145a
CF200 8.75+0.16 b 7.88+0.22b 333+1.39a 22.1+1.12ab 394+1.12b
CF300 942+0.18a 8.89+035a 28.6 £4.16a 18.1+1.17b 296+1.17¢
2014 NO 4.67+0.27d 293+0.17d - - -
CF100 8.00+0.12 ¢ 527+021c¢c 33.0+3.87a 234+221a 527+2.11a
CF200 9.90+0.03b 6.81+0.24Db 38.1+1.34a 19.4+1.18 ab 341+1.18b
CF300 10.2+0.09 a 8.19+045a 36.4+3.09a 17.5+1.48b 273+148¢c
+ P<0.05
100 kg/hm’ 300 kg/hm? 200 kg/hm’
2.2
200 kg/hm? 2013 2014 3 6
Qiao ¥ ( 1) 2013
232 ~ 257 kg/hm® 1067~10967L 2014 100 ~
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Fig. 1 Amount of drainage and the concentrations of NH;-N, NO3-N and total N in surface runoff in the 2013 (left) and 2014 (right) rice seasons
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Table 2 N runoff losses in the 2013 and 2014 rice seasons
NH;-N (kg/hm?) NO3-N (kg/hm?) (kg/hm?) (%)
2013 NO 0.51 +0.39 0.02+0.01 ¢ 0.83+£0.06d -
CF100 1.76 £0.28 ¢ 0.22+0.01b 1.53+0.34 ¢ 1.53+0.34b
CF200 3.86+0.83b 042+0.16a 3.33+0.59b 1.67+0.30b
CF300 7.62+0.71a 0.34+0.07a 8.27+0.82a 276 £0.27 a
2014 NO 1.37a+0.04 ¢ 0.04=0.03¢ 2.08+0.07d
CF100 1.55a+0.32 be 0.18£0.06 ¢ 2.89+£0.54 ¢ 2.89+0.54a
CF200 2.50a+0.71b 0.58+0.22b 474+1.16 b 237+0.58a
CF300 425b+0.42a 2.10+£0.28 a 10.7+ 144 a 3.55+048a
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Effects of N Application Rates on N Use Efficiency by Rice
and N Runoff Loss

CAO Yansheng, FU Zishi, SUN Huifeng, CHEN Guifa, ZHOU Sheng*, SONG Xiangfu

201403, China)

Abstract: Over-application of N fertilizers resulted in significant N loss and degradation in environmental quality.

Reducing N inputs and increasing N use efficiency are crucial for the sustainable development of agricultural production. A

long-term field experiment was conducted to investigate the effects of N application rates on N use efficiency by rice plants and N

runoff loss. There are four N application rates, i.e. 0, 100, 200, and 300 kg/hmz. The results showed that rice yields increased

significantly with increasing N inputs, while N use efficiency as agronomic efficiency and partial fertilizer productivity followed

the opposite trend. N recovery efficiency increased first and then decreased from 100 kg/hm? to 300 kg/hm? and reached the peak

at 200 kg/hm?. N losses through runoff increased with increasing N inputs.

Key words: N application rate; Rice yield; N use efficiency; Surface runoff



