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Effect of controlled-release nitrogen fertilizer on growth and fertilizer
nitrogen use efficiency of double rice in southern China
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Abstract Controlled-release nitrogen fertilizer “ Meister” made by Japan were chosen with two application rates N 75
and 150 kg/ha to investigate the nitrogen release dynamics of controlled-release fertilizer and its effects on growth
yield and nitrogen use efficiency of early rice and late rice in red soil paddy field of Qiyang Hunan province of Southern
China. The results showed that the nitrogen release dynamics of Sg and LP;y 40% + LPS;o9 60% met with uptake by
early rice and late rice satisfactorily. Furthermore a significant positive correlation was observed between the accumu-
late N uptake by early rice and N release from Sy R =0.9764  and the accumulate N uptake by late rice and N release
from LP;y 40% +LPS0 60% R*=0.9968 . Compare to the same application rate of urea applying controlled-re-
lease N fertilizer N 75 kg/ha increased the grain yield by 3.6% and 9.3% and nitrogen use efficiency by 29.9 percent
point and 10.4 percent point for early rice and late rice respectively. Controlled-release nitrogen fertilizer could give
more effective panicles and tillers than those of urea. No significant difference was observed in grain yield between N 150
kg/ha of urea and N 75 kg/ha of controlled-release nitrogen fertilizer. Thus application controlled release nitrogen fertil-
izer N 75 kg/ha was recommended as best fertilization approach with comprehensive consideration on high yield and high
efficiency .
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Table 1 Growth and development tiller number of early and late rice under different fertilizations

/ Growing date Mon. /Day

Effective panicles Growth period

Treatment
Tilling Jointing Earing Full heading Mature No./m? d

Early rice

CK 5/10 5/26 7/1 7/4 7/24 173.3 a 115

Ul 5/10 5/26 7/1 7/4 7/24 195.8 b 115

U2 5/10 5/25 6/30 7/3 7/27 198.3 be 118

Cl1 5/10 5/26 6/30 7/3 7/27 215.0 be 118

Cc2 5/10 5/26 6/28 7/1 7/29 232.5 be 120
Late rice

CK 8/8 8/26 9/12 9/17 10/13 150.8 a 107

U1 8/10 8/29 9/15 9/19 10718 179.2 a 112

U2 8/10 8/29 9/15 9/19 10718 210.8 ab 112

Cl1 8/10 8/29 9/15 9/19 1020 207.5 ab 114

C2 8/10 8/29 9/15 9/19 1020 262.5 b 114

7d 5 15 10 11 5%
2

Note Emergence rate was investigated after throwing seedling 7 days investigation of total seedlings at May 15 early rice

panicles at 11 Oct. late rice .

2.4

28.9%~56.1%
42.9%~78.1%
N 150 kg/hm* C2

7542 kg/hm?
3.6%—~6.6%
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U2
C2 Cl1 U2 >
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22.5% Cl 02

field investigation of effective

Different letters within a column means significant at 5% level The same symbol is used for table 2.
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N 75 kg/hm’
24.2  29.2 kg/kg

58.35%  43.71%

29.9
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2
Table 2 Grain yield rate of nitrogen uptake by rice and nitrogen use efficiency among treatments
Yield Yield increase N uptake AE NUE
Treatment kg/hm? Yo kg/hm? kg/kg %
CK 4833 a 64.37
Early rice Ul 6231 b 28.9 85.74 18.64 28.49
U2 7278 ¢ 50.6 122.79 16.30 38.95
Cl1 6644 be 37.5 108.13 24.15 58.35
Cc2 7542 ¢ 56.1 145.88 18.06 54.34
CK 2917 a 38.22
Late rice Ul 4167 b 4.9 63.17 16.67 33.27
U2 4754 ¢ 63.0 74.66 12.25 24.29
Cl1 5106 c 75.0 71.00 29.19 43.71
C2 5194 ¢ 78.1 92.87 15.18 36.43
Meister 3~4
Meister Meister
15
16 8-10 13-14 23-25
17
KNO;
18 4
1 So LPyy 40% + LPS;yy 60%
19-22
2324
25
2 3~7d
24 26 29.1%~55.8%
NH; -N 3.6%—~6.6% N 75 kg/hrn2
14 N 150 kg/hm?
N 75 kg/hm? N 150 kg/hm?
2“ 7.4%
3 N 75 kg/hm?
Meister
29.9
10.4
N 75 kg/hm’ N 75 keg/hm?
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