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Effects of nitrogen application on winter wheat yield and
translation of soil NO; -N

JIANG Hui-li WEN Xiao-xia” LIAO Yun-cheng
College of Agronomy  Northwest A & F University Yangling Shaanxi 712100  China

Abstract A field experiment was carried out to study effects of nitrogen application on grain yield winter wheat Xinong
9814 and soil NO3 -N. The results show that the yield components such as grain weight per spike grains per spike and
1000 grain weight are all increased under the moderate nitrogen application and the highest yield occurs at N 276 kg/ha
of nitrogen application which is about 124.6% of the yield of the control. Among the yield components spike number
has the strongest correlation with yield and second is kernel weight. Soil NO3 -N mainly exists in 0-40 cm depth and
the soil NO3 -N contents are increased with the increases of nitrogen application. With the wheat grows soil NOj -N
contents are decreased especially in the 0-40 cm depth while those are almost the same in different depths at the
mature period of wheat. Soil NO3 -N accumulations are not changed when nitrogen application rates are between N 0-207
kg/ha while the accumulations are rapidly increased when the application rates are larger than N 207 kg/ha. These
results indicate that there are NO3 -N redundancy and possible N leaching under high N application.
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Table 1 Effects of different N application rates on wheat yield and yield components
x 10*/hm? g g kg/hm®
Treatment Spike No. Grain weight per spike Grain per spike Kernel weight Grain yield
NO 431.9b 2.34d 51.3¢ 45.52d 5999.4 ¢
N1 454.9 ab 2.9 ¢ 53.8b 48.22 ¢ 6726.0 be
N2 471.7 ab 2.65c 54.2 b 48.89 be 7099.3 ab
N3 477.2 ab 2.81b 54.8 b 49.35 b 7204.3 ab
N4 499.8 a 3.17 a 58.3 a 54.45 a 7599.2 a
N5 466.3 ab 2.81 be 55.1b 52.76 b 7374.3 ab
Note 5% Values followed by different letters in a column mean significant at 5% level.



239

N4 7599.2 kg/hm?
24.6% NO NI 2
N2 N3 N4 N5
N4 N2 N3 N3 M4
NO
N4
N 276 kg/hm* N4
N 276 kg/hm? 8000
E 7500
2 7000
IH
#. 6500
2 6000 y=-0.0201x" + 10.969x + 6012.4
1 y = —0.0201% + 5 sl #=0.9906
10.969x + 6012.4 R>=0.990" " Xop = 272.86 & O
kg/hm? 7508.9 kg/hm? 0 50 100 150 200 250 300 350 400
8 B Different N rate (kg/hm?)
N 207 ~276 kg/hm? 1
Fig.1 Effect of different N-fertility rate on wheat yield
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Table 2 Correlation coefficients among grain yield and its yield components
Ttems Grain yield Spike No. Grain per spike 1000-grain wt.
Grain yield 1.000
Spike No. 0.7939" * 1.000
Grain per spike 0.9171" * 0.6514" 1.000
1000-grain wt. 0.9144" * 0.5332" 0.9384" * 1.000
Note —* x x 0.05 0.01 Mean significant at 0.05 and 0.01 levels ~respectively.
2.2 0—100 cm
20—60 cm
60—100 cm
3
2
0—20 cm 20 cm 0—20 cm
N5 > N4 >
N3 > N2> N1>NO N5 N4
0—20 cm

2.3



16

10

N 0~276 kg/hm’

N 276 kg/hm?

11

N 240 kg/hm’

240
3
N 207 kg/hm’
NO; -N (mg/kg)
0 10 20 30 40 0 10 20 30 40 10 20 30 40 0 10 20 30 40 10 20 30 40
1] T T 1 T T T T 1 T T T 1 r T T T 1 T T 1
5 2r
o
® 4r
B 60 N
% e H i o e
= g0t Reviving Jointing Heading Filling Mature
&
100 -
—— N —&— NI —=— N2 —+—N3} ——N4 ——NJ
2 0—100 cm
Fig.2 Effects of the nitrogen application rates on the contents of NOs -N in the 0—100 cm soil layers
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Fig.3 Effects of the N application rates on NO; -N accumulation in the soil at different growth stages of wheat
Note 0.01 0.05 Different capital and small letters above bars indicate significantly
different at the 0.01 and 0.05 probability levels respectively.
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