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x1 ZRSEEEEXNKESEREMWHKE TR
Table 1 Effects of N rates and planting densities on grain yields and grain yield components of rice
(kg/hm?) (>10*/hm?) (%) (®
D, No 5144 ¢ 129.5¢ 192.7b 91.1a 274 a
Ns2s 7082b 149.0b 194.9 ab 90.0 a 284 a
Niss.o 8052a 160.5 a 2009 a 89.6 ab 289a
Nasz.s 8021 a 169.5 a 192.4b 87.0a 29.1a
D, No 5670c¢ 155.4¢ 179.7 ¢ 853D 27.1a
Ns2s 75340 178.5b 188.3b 86.0b 28.5a
Nigs.o 8663 a 200.9 a 198.0 a 92.7a 28.7a
Noszs 8568 a 208.6 a 183.3 be 8430 28.0a
D; No 6204 c 181.8 ¢ 168.3 b 83.7a 26.7 a
Nsas 7607 b 188.1¢ 168.7b 83.7a 275a
Niss.o 8436 a 205.2b 177.7 a 833a 28.0a
Naszs 8017 ab 2223 a 156.0 ¢ 743 b 269a
Ny 5672¢ 155.6d 180.2 be 86.7 a 27.1b
N) Nios 7408b 1719 ¢ 183.9b 86.5 a 28.1a
Niss.o 8384 a 1889b 1922 a 88.6 a 28.5a
Nz 8169 a 200.1 a 1772 ¢ 819b 28.0 ab
D, 7075b 152.1¢ 1952 a 89.4a 28.5a
(D) D, 7609 a 1859 b 1873 b 873a 28.1 ab
D3 7566 a 199.4 a 167.7 ¢ 813D 273D
N *% *% *% *% *%
D *% N *% * *%
N>=D * * * * ns
P<0.05 *ookE P<0.05  P<0.01
ns
x2 RRSEEEMETHFEREMMETFHEERE S
Table 2 Effects between grain yield and yield component under nitrogen-density interaction
Dy D3 Dy D3 Dy D3 D D3
Ng2 5 -37.2 -267.8 1.8 —6.6 3.1 -0.9 1.0 0.5
Ni6s.0 42.8 —338.2 7.3 -3.8 4.9 0.5 4.5 0.6
No47s 10.3 —532.3 6.6 0.3 1.8 —6.0 1.7 2.6
%3 ARSTEEEETTEREMKETFHEEN X X X2 X XX 12.45"
Table 3 Correlatlonnli)tergvngll_ldgeﬁslil: }?llirelicirzr;(tii gfrlleld component under 3.59** 102 6** 29 1** 39 6**
R*=0.989"
—0.56*
—0.64* 0.92%%*
—-0.11 0.79%* 0.58%*
0.73%* 0.05 —0.16 0.56*
2.3 (D
(X1 (X2)
(V) Y = 57779 + 34.87X, + 8 599 kg/hm* 194.9 kg/hm*

419.04X,— 0.07X,>— 8.01.X,>— 0.34X,. X, R>=0.981"" 22.1 /hm?
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Fig. 1 Model of rice yield response to nitrogen-density interaction
x4 REEFBEEEMKERZRRERFEREF AR
Table 4 Effects of nitrogen-density interaction on nitrogen accumulation and fertilizer utilization of rice
(kg/hm?) %)
D, D, D5 D, D, D5
No 575¢ 65.0c¢ 68.0d 63.5d - - - -
Ngo s 80.3b 96.6 b 94.7 ¢ 90.5¢ 27.7a 382a 324a 327a
Niss.0 102.5a 121.5a 123.1a 115.7 a 273 a 342a 334a 3l6a
Noa75 1019 a 118.6 a 117.8b 112.8b 18.0b 21.6b 20.1b 1990
85.5b 100.4 a 100.9 a 243b 313a 28.6 ab
( ) P<0.05
P<0.05
3
(GS NR  GOGAT )

[19]
[18]
30.6% ~ 47.8%
10.5% ~ 28.6%

247.5 kg/hm®
[8]

[20] [12,21]
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Effects of Nitrogen Application Rate and Planting Density on Grain
Yields, Yield Components and Nitrogen Use Efficiencies of Rice

DENG Zhong-hua', MING Ri', LI Xiao-kun'", ZHENG Lei’, XU Wei-ming’, YANG Yun-qing’,
REN Tao', CONG Ri-huan', LU Jian-wei'

(1 Key Laboratory of Arable Land Conservation (Middle and Lower Reaches of Yangtse River), Ministry of Agriculture/
College of Resources and Environment, Huazhong Agricultural University, wuhan 430070, China; 2 National Agricultural
Technology Extension and Service Center, Beijing 100026, China; 3 Soil and Fertilizer Station of Shayang City,
Shayang, Hubei 448200, China)

Abstract: An experiment was carried out to study the interactive effect of nitrogen(N) fertilizer rate and planting density
on rice yield and N use efficiency in order to provide a basis for rational cultivation management. The results indicated that the N
rate and planting density had significant effects on grain yield of rice and the interactive effect was also significant. Compared
with the no N treatment, the average yields of the treatments with N rates of 82.5, 165.0 and 247.5 kg/hm? increased by 30.6%,
47.8% and 44.6%, respectively. The plant density was 21x10* seedlings/hm? for the highest grain yield. Increasing the N rate and
planting density significantly increased the number of spikes per unit. However, grains per spike, seed setting rate and thousand
grain weight decreased with the increase of planting density. N use efficiency decreased at the higher N application rate, but
increased first and then dropped with the increase of planting density. Planting density also had significant effects on grain yields
of rice, increasing density promoted rice yield under the condition of low N rate (0 and 82.5 kg/hm?), but for the high density
treatment, higher N rate significantly decreased the yield. In this study, the appropriate nitrogen application rate and plant density
of rice were 194.9 kg/hm? and 22.1x10* seedlings/hm?, respectively.

Key words: Nitrogen; Density; Rice; Yield; Nitrogen use efficiency
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