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P,05 K,0 72 90 kg/hm’ (kg/kg) = ( - )
20 cm x 20 cm 2~ (%) =(
3 ( N ) 0 180 180 ) x 100
162 144 126 kg/hm’ P,0s K,0O
60 105 kg/hm? 2
2.1
60% 40% 5 7 2.1.1
5 21 7 19 7
24 8 1 10 23
[8]
1.3 1
5
105°C 30min 75°C Urea CRNF, CRNF, CK
( ) 5
1.4 CRNF,>Urea>CRNF,>CRNF;>
DPS  Microsoft Excel 2003 CRNEF, CRNF,>CRNF;>CRNF;>Urea>CRNEF,
LSD
(%) = / x 100

F1 TEIREHERANRERE~EHNE RN

Table 1 Effects of different nitrogen fertilizers on yield components of rice

(%) (8
CK 8.6b 60.74 b 84.56 a 24.16 a
Urea 113 a 81.05a 85.09 a 23.38Db
CRNF, 114a 83.23 a 87.02 a 2453 a
CRNF, 10.9 a 79.05 a 86.28 a 2438 a
CRNF; 10.4 ab 79.89 a 87.80 a 24.16 a
CRNF, 9.5 ab 77.79 a 84.29 a 24.15a
CK 8.53b 65.74 ¢ 91.54 a 26.22 a
Urea 1333 a 78.03 b 91.86 a 26.90 a
CRNF, 13.60 a 86.11 ab 91.28 a 2644 a
CRNF, 13.67 a 91.44 a 91.68 a 26.51a
CRNF; 1340 a 85.91 ab 91.49 a 26.31 a
CRNF, 13.20 a 84.08 ab 90.33 a 2596 a
P 0.05
CRNF;>CRNF,>Urea
(
Urea )

CRNF>Urea>CRNF;>CRNF>
CRNF, CRNF, 2.1.2
CRNF,
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2 CRNF; CRNF,; CRNF, CRNF; CRNF,
CRNF; CRNF,
77.0% ~ 127.1% 62.9% ~ 108.0% 9.7% ~27.7%
CRNF,
CRNF, CRNF, =162 kg/hm?( N )
CRNF; Urea CRNF, CRNF, Urea >162 kg/hrn2
5.0% ( N )
CRNF; CRNF, CRNF, CRNF,
CRNF, CRNF,

x2 AREREEKEBXNEFE=EH R0

Table 2  Effects of different nitrogen fertilizers on yield of rice

(%)
(kg/hm®) CK Urea (kg/hm) (%)
CK 2568.7d — - 56623 ¢ 45.7b
Urea 5559.0 ab 116.4 - 10919.2 ab 51.0a
CRNF, 58342a 127.1 5.0 11 644.7 a 50.5 ab
CRNF, 5249.6 b 104.4 -5.6 10 520.2 be 50.5 ab
CRNF; 47073 ¢ 83.3 -15.3 9829.0 cd 48.3 ab
CRNF, 45478 ¢ 77.0 -18.2 9371.6d 48.8 ab
CK 3351.6d - - 6019.4d 55.7a
Urea 54593 ¢ 62.9 - 99582¢ 548 a
CRNF, 6 855.1 ab 104.5 25.6 124163 a 552a
CRNF, 69728 a 108.0 27.7 12 153.2 ab 574 a
CRNF; 6 546.0 ab 95.3 19.9 11 462.1 ab 57.1a
CRNF, 5987.7 be 78.7 9.7 10 969.5 be 54.6 a
(9] 2
CRNF;
Urea>CRNF,;>CRNF,>CRNF,> CRNF,
CRNF;>CK CRNF, CRNF; CRNF, CRNF, CRNF; CRNF,
CRNF,>CRNF;>CK>CRNF >
Urea> CRNF,
=162 kg/hm*( N )
162 kg/hm*(
N )
2.2 3
3

18 ~20.2
28 ~ 31.1
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#z3 TRAREAXMNEREEERHBENEN
Table 3 Effects of different nitrogen fertilizers on nitrogen use efficiencies of rice
(kg/hmz) (kg/hmz) (%) (kg/kg)
CK 0 4134d -
Urea 150 87.2¢ 30.6b 19.9 ab
CRNF, 150 1142a 48.6a 218a
CRNF, 135 107.8 ab 492a 19.9 ab
CRNF; 120 100.8 abe 495a 17.8b
CRNF, 105 94.6 be 50.8a 188 b
CK 0 44.6 d -
Urea 180 81.2¢ 203b 11.7b
CRNF, 180 13154 483a 195a
CRNF, 162 126.0 a 502 a 24a
CRNF; 144 117.9 ab 50.9 a 22a
CRNF, 126 109.4 b 51.4a 209a
77.0% ~ 127.1% 18.6 ~20.2
62.9% ~ 108.0%
9.7% ~27.7% 28 ~31.1
=162 kg/hm*( N )
162 kg/hm?*( N )
[10] [11] [1] , , , )
1. (
), 2002, 22(3): 46-50
(2] , , , . ,
17
. ,2010, 22(4): 502-508
[3] , , , .
(121 15 [].
,2012(1): 13-15
[4] , , , , , ,
[13] s , Roland BCW.
. , 2002, 35(9): 1 095-1 103
[5] , , .
70% -SSNM[J]. (
30% 50% +50% ), 2003, 29(1): 67-70
17.75% 10.49% 7.96% [6] > > .
18.73 1433  9.15 [M]. : , 1997: 1351
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Effects of Different Nitrogen Fertilizers on Rice Yield
and Nitrogen Use Efficiency

ZHOU Liang, RONG Xiang-min’, XIE Gui-xian, WANG Xin-xing, XIE Yong

(College of Resources and Environment, Hunan Agricultural University, National Engineering Laboratory of Resources Efficient
Utilization on Soil and Fertilizer, Hunan Provincial Key Laboratory of Farmland Pollution Control and Agricultural Resources
Use, Hunan Provincial Key Laboratory of Plant Nutrition in Common University, Changsha 410128, China)

Abstract: Field plot experiment was conducted to study the effects of different nitrogen fertilizers on rice yield and
nitrogen use efficiency in this paper. The results showed that compared with control treatment, the effective panicles and total
grain of double cropping rice were significantly increased and yield of early rice was increased by 77.0% to 127.1%, late rice by
62.9% to 108.0% by supplied nitrogen fertilizer, compared to the common urea, the effective panicles, total grain yield (increased
by 5.0%), nitrogen use efficiency (increased by 18.0 percent point) and agronomic nitrogen use efficiency of early rice were
increased, under application of the same nitrogen rate of controlled release nitrogen fertilizer; and the effective panicles, total
grain yield, and agronomic nitrogen use efficiency were reduced while nitrogen use efficiency was increased by 18.6 to 20.2
percent point, under application of the reduced nitrogen rate of controlled release nitrogen fertilizer; the total grain yield
(increased by 9.7% to 27.7%), nitrogen use efficiency (increased by 28 to 31.1 percent point) and agronomic nitrogen use
efficiency of late rice were increased, under application of controlled release nitrogen fertilizer. The effective panicles and rice
yield increased with the increase of controlled release nitrogen fertilizer application in early rice, while the effective panicles,
total grain seed setting rate and rice were increased with the increase of fertilizer dosage below 162 kg/hm?* and decreased with the
increase of fertilizer dosage above 162 kg/hm®.

Key words: Nitrogen fertilizers, Rice yield, Nitrogen use efficiency, Agronomic nitrogen use efficiency
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