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Effects of Maize Yield and N Application on N
Utilization and Content of Soil Nitrate

SUN Zhan-xiang, ZOU Xiao-jin, ZHANG Xin, AN Jing-wen
(Rural Energy Environmental and Resources Research Institute ,

Liaoning Academy of Agricultural Sciences, Shenyang 110161, China)

Abstract: Field experiment was carried out to investigate N application on yield, soil nitrate accumula-
tion, plant N uptake and utilization of two kinds of maize. The results showed that maize yield increased
significantly with the increment of nitrate application rate, but the biomass of maize decreased and the yield
of grain of maize didn’t increase when the nitrogen application rate was higher than 200 kg/ha. Nitrogen
application significantly increased nitrate content in all layers of soil profile and hyper-accumulation of ni-
trate was found in 0—100 cm soil layer in the treatment of 200 kg/ha nitrogen application. There were
differences in the yield and plant total amount of N absorption among 2 types of maize. Total amount of N
absorption and the content of soil nitrate in the high dose treatment which planted density-tolerance maize
Xianyu 335 were higher than density no-tolerance maize Liaodan 28. High nitrogen using efficiency was
found in the treatment whose nitrogen fertilizer rate was 200 kg/ha. Under the experimental conditions,
with the consideration of yield, nitrogen utilization and soil nitrate accumulation, a reasonable amount of
nitrogen application should be controlled at about N 200 kg/ha.
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The content of nitrate-nitrogen in 0— 100 cm soil layers at different growth stages of maize

WILBFEES ALY RHBAEXD LR R
Fom T ALK E . R S WU I AR L A
28 MYEE 335 MRA 5 h A AL BE 4 A S R R B
AN LELRREZS P RAR e Al i, X
F Wt A KT 200 kg/hm? i fit 25 48 4= 3 4 2
SR SRR N B AT REME . P TR S A
oL AL 5 28 75 AAC BN A A R PR B
e T HEE 335, R B [A] F oK it i % 280 2% B W i)
S i 25 S0 Py SRR

Rl BEENEXANAEERNBETEFRSEERENZN
Table 1 Effects of N rate on soil nitrate-nitrogen accumulation at different stages kg/hm?
b BEAR P, &7 Jointing stage K W13 Big bell stage 3R] Harvest stage
T il % (em X cm) 7 § 7 ; ’ o
reatment

code N Density 0~40 41~100  0~100 0~40 41~100  0~100 0~40 41~100  0~100
CK 67.60 d 35.24 ¢ 102. 84 e 60. 20 e 36.95d 107.15 e 12.62 d 21.31 ¢ 33.93d
LN-1 KA 60X40 60.43 d 62.07 ab 122.50d 60.89 d 59.95 ¢ 120.85d 18.31cd 18.07 ¢ 36. 38 cd
MN-1 T4 60X40 66.13 d 58.84 b 124.97 d 67.13 cd 55.00 ¢ 122.13 d 23.64 ¢ 19.17 ¢ 42.81 ¢
HN-1 A 60X 40 168.85 a 72.39 a 241.25a 130.96 a 97.04 a 228.00a 47.86 a 52.12 a 99.98 a
LN-2 A 60X 30 82.52 ¢ 61.42 ab  143.94 ¢ 65.80 cd  60.94 ¢ 126.74d  19.88 cd 27.13 bc 47.01 ¢
MN-2 1A 60X 30 80.45 ¢ 68.93 a 149.37 ¢ 79.26 ¢ 64.50 ¢ 143.76 ¢ 14.69 d 33.31b 48.00 ¢
HN-2 A 60X 30 117.79 b 67.89 a 185.68 b 99.04 b 79.40 b 178.44 b 39.37 b 35.10 b 74.47 b

T A — S BCF R R NG FREFROR 22 53K 50 WE K. FRIA.

Note: Values without same letters in the same column are significant at 5% level. The same as the following tables.



122

£ Ok B

19 %

DL g5 520 B R OK AR B 0 A HEAS . A
AR 2 v . L I T 2R A B 3
oA 285 AR U EOK S AN A TR IR £ & RS
P I A T R A ORR 15 B R 2 e
T K it oA AT A RN bR KT e AU
2.3 HREXMNM EBLEVWERTENZT

1B 28 R4 £ 335 7 45 ifi A /K 7 19 135 4
e KR a LA 2, g5 R ERW, 500 #AH
Fb s v RUR e AL PR IT 28 kL & A I G T
20. 6 % FI 19. 1% 5 56 E 335 7= 4 48 i 25 0 &, 43

£ 16000

v bioma:
—_
N
S
(=3
S
-]

ab ~]} ab
Ba

W
—
[
=3
=3
=]
o
=
&
-
&

7 10000 | +H
8000 [

6000 T

4000

2000

FEFF =91 (kg/hm?) Stra

=)

LN-1 MN-1 HN-1 LN-2 MN-2 HN-2
SE RS Treatment code

M T 26. 2% A1 25. 5% . M AL M B R
e R K R (E U BRI AL B W 22
5o i AL BEEL AT TR R R B TR
RO E YRR B . 1D 28 RIS K 335 Bl
SRS FH R 38 T L8 73 A Wy e B SR I A B4
o VLU AL A 1L 200 kg/hm® i, 4 A
NEFH B A RE S B K7 . PRl AR AR AR L3
Rt IR SRR R LA KB 1B T U R K S D7 T 2R
A5 8 BRI A TR A B Y 22 B 22 4 il R A
(ESuN
10000
9000
8000
7000
6000
5000
4000
%3000 F
2000

1000 [
0

i (kg/hm?) Yield

IN-1 MN-1 HN-1 LN-2 MN-2 HN-2
AEFRAR S Treatment code

B2 ERFERMIBIBFEDE

Fig. 2 Maize yield and biomass on the ground part of the straw
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Table 2 Efficiency of N fertilizer

RN A= (kg/ k)
Agro-efficiency of N

AU A IR ()

N utilization efficiency

b AR S S 2 (kg/hm?) R 15 £
Treatment code Total N absorption N harvest index
LLN-1 161.48 a 60.54 a
MN-1 197.03 b 66.38 ¢
HN-1 201.54 b 61.91 ab
LN-2 177.80 a 61.73 ab
MN-2 226.33 ¢ 67.19 ¢
HN-2 227.28 ¢ 63.22 b

32.15 b 7.96 ab
35.27 b 8.25 a
28.38 a 6.19 ¢
34.46 b 8.06 ab
35.33 b 8.34 a
29.09 a 7.63 b
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