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F1 A EIEERLFER
Table 1 Physico-chemical properties of tested soils
pH
(cm) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
0~20 6.97 27.5 2.11 103.6 17.2 118.6
( Py0s (NAE  kg/kg) = ( -
) 12% ( KO  )60% )/
150 60 (NPFP  kg/kg) = /
75 kg/hm® Tl
7~10 5m x (NHI) = /
6 m=30m’ 3 1.4
21 Excel 2013  SPSS 17.0
F 498 140
5 28 9 14
30 cm x 20 em 2
1.3 2.1
[14]
2
5 >
(CK)
CK 42.0% ~ 65.7%
H,S0,4-H,0, CK 34.0% ~ 64.7% 40%
(FOSS) 60% (T4)
(NAUE %) = ( (T1) 13.9%
- )/ x100% (P<0.05) (T6)
(NPE  kg/kg) = (
- 4 - T4 T6
)
%2 PREANSRERGTKETORRRESROLM
Table 2 Effects of CRNF and urea combined on rice dry matter accumulation and distribution
(kg/hm?)
(kg/hm?)
CK 4261.39+4245f 367776 £16.04 g 1 667.50+55.58 ¢ 9 606.65 = 89.34 f
Tl 6197.54 £100.20 d 4687.53+57.86f 1991.74 £ 64.18 d 12 876.81 £ 105.22 ¢
T2 6429.14 £ 162.84 ¢ 4835.75+73.53 ¢ 2 038.06 £ 16.04 d 13302.94 £226.35d
T3 6521.78 £42.45¢ 4974.71£27.79d 2167.75+27.79 ¢ 13664.24+849¢
T4 7 059.08 £27.79 a 5150.72+42.45¢ 2204.81+42.46 ¢ 14 414.61 £57.85b
TS5 6846.01 £32.09b 5252.63+£48.14b 2343.76 £32.09 b 14442.40+97.6b
T6 6049.32£4245¢ 6 670.00 £27.79 a 3103.40 £32.09 a 15822.72+42.45a
P<0.05
2.2 T4 Tl 13.4%
T6
) CK  18.8% ~ 34.4%
CK 13.3% ~ 32.1% CK 15.3% ~35.3% CK
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Table 3  Effects of CRNF and urea combined on rice yield and yield component factors
(kg/hm?) (><10*  /hm?) (2) (cm) (%)
CK 6901.40+177.48 ¢ 170.75+£12.57d 25.93+0.81¢ 176.67 £10.69 ¢ 25.23+0.47 ¢ 87.42+1.48¢
T1 8 038.50 £ 179.55 cd 202.77 £ 14.13 be 28.74 +£0.87 a 223.00 + 33.45 ab 28.77+0.74b  90.54+1.29 ab
T2 8149.50 £ 22291 ¢ 197.43+£12.36 ¢ 28.36 + 0.80 ab 203.67 +8.02 be 29.70 £1.30ab  90.71 £ 1.39 ab
T3 8526.30 £ 156.83 b 218.78 £ 10.49 ab 28.50+£0.41 ab 224.67 + 6.66 ab 29.20+0.10ab  90.96 +0.71 ab
T4 911555+ 111.31a 22945+9.81 a 29.60+0.38 a 239.00 £23.64 a 31.10+1.00 a 91.68+0.72 a
TS 8035.10 + 143.68 cd 213.44 £ 11.19 abc 28.44 +0.32 ab 230.67+17.10 a 31.03£1.79a  89.89+0.98 ab
T6 7 820.00 +57.89 d 205.10 + 11.84 be 27.12+1.45bc  225.33 +£20.74 ab 30.97+1.27 a 89.48+1.18b
T4 T4
T6 Tl 19.9% T6
Tl 24.2%
T6
80% 2.4
(T5) (To6)
5
40%
2.3 60% (T4)
(T1) 542% 7.2kgkg 4.4kgkg
( 4 CK 6727~ 7.2 kgkg
103.74 kg/hm’ T6
*4 ERAERSRELEXNKEIRERISENZIE
Table 4 Effects of CRNF and urea combined on nitrogen uptake and distribution
(kg/hm?) (%)
CK 593+£0.04¢ 922+034f 40.28 £0.52 f 5544 £0.64 10.71+£0.06 e 16.63+0.53d 72.66+0.55a
Tl 13.19+0.36d  20.65+0091e 88.87+0.47d 122.71+1.02 ¢ 10.75+0.38e  16.83+0.60d 7242+023a
T2 1535+04c¢ 21.85+0.63 ¢ 90.36+1.9d 127.56 £2.01d 12.04+0.49d 17.13+035d 70.83+041b
T3 19.34+0.88b  23.68+0.99d 96.76+0.03 ¢ 139.78 £ 1.81 ¢ 13.84+046¢c 16.93+0.50d 69.23+090c¢
T4 22.51+021a 30.15+£0.56¢c  106.52+0.87a  159.18+1.22a 1414+ 0.06bc 1894+031c 66.92+0.26d
TS 22.53+0.51a 31.71£0.67b 9921 +£042b 153.45+1.19b 14.68 £0.28b  20.66+0.34b 64.66+0.24 ¢
T6 23.10+0.55a 41.19+0.67 a 85.75+£0.65¢ 150.04 £ 0.82 b 1539+044a 2745+030a 57.15+0.20f
5 EREESREREINKERERNRENZIE
Table 5 Effects of CRNF and urea combined on nitrogen use efficiency
(%) (kg/kg) (kg/kg) (ke/ke)
CK - - - - -
T1 44.85 7.58 16.90 53.59 0.72
T2 48.08 8.32 17.31 54.33 0.71
T3 56.17 10.83 19.28 56.84 0.69
T4 69.16 14.76 21.34 60.77 0.67
T5 65.34 7.56 11.57 53.57 0.65
T6 63.07 6.12 9.71 52.13 0.57
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Effects of Combined Application of Controlled-release Nitrogen
Fertilizer and Urea on Rice (Oryza sativa L.) Yield and Nitrogen
Use Efficiency

FU Yuejun', WANG Changquan'”, LI Bing', YIN Bin?, ZHANG Jingsheng'

(1 College of Resources, Sichuan Agriculture University, Chengdu 611130, China;
2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Taking F you 498 rice variety as test material, a field experiment was carried out to study the effects of different
ratios of controlled-release nitrogen fertilizer (CRNF) combined with urea (UR) on rice (Oryza sativa L.) yield, and nitrogen use
efficiency. The results showed that, compared with the treatment of UR (T1), the treatments of combined with controlled-release
nitrogen fertilizer (T2 — T6) increased the rice dry matter and yield for 3.7% — 13.9% and 1.4% — 13.4%, respectively. The dry
matter and grain yield with combined treatments (T2 — T5) were 6.3% — 16.7% and 2.8% — 16.6% higher than CRNF only (T6).
The nitrogen uptake of grain with 40% CRNF +60% UR was 24.2% higher than that of CRNF only, and the difference reached
significant level (P<0.05). Meanwhile, the nitrogen apparent utilization efficiency (NAUE), nitrogen agronomic utilization (NAE),
nitrogen physiological efficiency (NPE), nitrogen partial factor productivity (NPFP) were also in higher levels with the treatment
of 40% CRNF +60% UR. Under experimental condition, 40% CRNF + 60% UR was the optimal treatment for high yield and
nitrogen efficiency in rice, and could be popularized to practice.

Key words: Rice; Controlled release nitrogen fertilizer; Urea; Yield; Nitrogen use efficiency



