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Effect of Different Application Rate of Nitrogen Fertilizer Under Straw Return on Maize Yield and Inorganic
Nitrogen Accumulation

ZHANG Xin, SUI Shi-jiang, LIU Hui-ying, AN Jing—wen"

(Institute of Plant Nutrition and Environmental Resources, Liaoning Academy of Agricultural Sciences, Shenyang 110161, China )

Abstract: We investigated the influences of different nitrogen fertilizer rate on maize production, nitrogen use efficiency and soil nitrate ni—
trogen at straw return farmland for two years. The results showed that maize production increased with the increment of nitrogen fertilizer. The
maize production was the highest at 216 kg+hm=(N216) of nitrogen use and began to decrease when the amount of nitrogen use was beyond
216 kg -hm™. There were significant interannual differences on maize production in the same treatment. The maize production in 2010 in-
creased 0.69%~4.75% compared with that in 2009. Nitrogen use efficiency, nitrogen agronomic efficiency and nitrogen harvest index im-
proved with the year of straw return. The highest nitrate nitrogen accumulation was found in the treatment of 240 kg -hm2(N240) in 0~100 cm
soil layer. Soil nitrate content increased with the depth of soil. This may potentially increased the risk of nitrate pollution on shallow ground—
water. Compared with N240, the nitrate nitrogen accumulation of N168(168 kg-hm™2), N192(192 kg-hm) and N216(216 kg-hm™) were e—
qually reduced by respectively 39.87%, 35.84% and 29.38% in 0~100 cm soil layer. Considering the maize production, nitrogen use efficien—
cy and ecological environmental benefits, the optimum amount of nitrogen use should be 200 kg - hm™.
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Table 1 Effect of different treatments on maize yield and nitrogenous fertilizer use efficiency

FUILFI IR

L] RNERZEHAR

g 1T A L PR
AEAy Kb )H;.ﬂ?.:i R Nitrogen fertilizer Nitrogen partial Nitrogen fertilizer }E&ﬂ&%’%?ﬁﬁ(
Grain yield/ Total N uptake/ - L S Nitrogen harvest
Year Treatment D B use efficiency/ productivity/ agronomic efficiency/ >
kg+-hm kg+hm ’ o o index
% kg-kg kg kg
2009 4= NO 7 566.20e 111.65¢ — — — 0.64a
N168 8 203.31d 171.14b 35.41a 48.83a 3.79d 0.52be
N192 9 039.62b 178.99a 35.07a 47.08b 7.67a 0.54b
N216 9 137.35a 181.51a 32.34a 42.30c 7.27b 0.54b
N240 8 987.51¢ 176.22ab 26.90b 37.45d 5.92¢ 0.51¢
2010 4& NO 7 647.00d 110.02d — — — 0.64a
N168 8 389.94¢ 172.26¢ 37.04a 49.94a 4.42d 0.55¢d
N192 9 100.49b 178.72b 35.78a 47.40b 7.57b 0.58b
N216 9 441.23a 186.79a 35.54a 43.71c 8.30a 0.56b
N240 9 096.90b 181.67b 29.85b 37.90d 6.04¢ 0.54d

H:ANEFRERIR 5%K V225 8% A,

Note : The small letters indicate significantly differences of 5% levels. The same as below.

—280—



ik 85, A RARE R RUIE AR K 5 R L3 TEHL AU 5

2014 % 6 B

T 7 A NO 37 8.42%~20.77% .9.7% ~23.45% ,2
AERILL N216 PR, 7 i 9 289.29 kg hm™?,
Jita FF ZRURE S 3 3 T AR AR R R, 2 AR R R A
B4 NO 42 55 53.28%~62.57% F 56.56% ~69.77% ,2
AE R LA N216 e, 209k 181.51 kg-hm™
1 186.79 kg-hm™, Gl W 2 12 Bl 45 it 20t ) 16 i 3
i, 2 ik B — e PR R, B AR AN G A
JES ) 25 R RO Al 2 ™ 7 5 i 263 P 348 o i ¥
FEAG, 2 AR EEFI A DL N168 f575 ,N168 \N192 F
N216 AbFR[A] 24 58 B 3 (0 B 2 & 1 N240. ZUE R
A7 77 2 AEFILL N168 iy, B 25 T b B, 2
SRR AS 27 R FH 2R N192 1 N216 52 3% = T HoAth &b
PR o A [ b PR RSO BB A G 30 FH AT FR e 38 i
PARCE
22 BFFHTRIEAEX HIEMSRSENTM
FEAFIA T ZUE 6 BRI 0~100 em +
2 AR S R WA 1. KT ATLUE
2009 4EF1 2010 4F F KGRI 0~100 em - J2 34
ARG R ERIA S, BIBE L2 IR MR .
0~40 cm 42 HHEHAR & &, AL = T NO,
Ui i AP T R A AU i s N168 (N192 Fil
N216 4b# 40~100 cm + )2 RS &5 NO A1
. 2009 4E F KU AE I N240 4bFE 40~60 cm 12 1
R A A IR , 2010 4F N240 4b P 60~80 cm
T2 B, X RS ERIERA, S T
B B A AS EUR R )2 LI R .
23 BFEHTRIEAEN tiERSRSENTM
EFT A R ZUIE X ok 0~100 em +

= A
0 10 20 30
0 ............................................................
(%] a, =
20} 2
g | o
% ! -\,,.-\.\‘_ &
Zoap M0
= | Y !
-
gl %
m | B
sob g/
T 2009
LAk ki
100t
-=NO --N168

-£rN192

2SR S R L 2, E 2 ATLUE
B2 2 4RI, FORIGRET 0~100 em )2 138k
SR EH L Z RS . 0~40 cm 1 )2 138545
R A2 Tt RS AR, B i it 28 () 14 I i 34
Ak, 40 em LR UIF HHES A G E N 3~6
mg kg™, ZHEAL /N, HAr A5
24 HALTHTRIEAEN T EXNAERENE
Vg

T AR H T ZUIE A S 3 LA R R A5
M L3R 20 3R 2 AT AR, AR &350 T 0~100 cm
TR ETHA B, SR B RS L TTILA B
Y 62.05%~70.76% (2 4-F-35 ), iX RIS AR 2 TG
MLAR FEAEEER . 2 4F 0~100 em 12 T3 TCHL
REBB R N240 e, B & m T HMGHE, 5
N240 AH 1 ,N168 \N192 1 N216 4L F 0~100 cm -4
TCHLE ZR R 2009 4F 53 51l hik /b 37.65% .32.36% Fil
24.12%;2010 4E43 Bk /L 42.08% .39.32%F1 34.63%,
MR, AR b PR 0~100 em 4 )2 + 300
ML& BT A 2010 4 Eb 2009 4 49 51 B Ik 8.35%
11.48% .14.99%F1 1.33%.,

3 itig

WIFSE T, T P T B8R A S0 P AT A 2
MG ER =, AR SR LR 2 AR TR AR
IR F W i AR 2 216 kg -hm™ B, 7= RHR 8
1 260t SR RS 7 S TS A o AR ) A K P A B
AR 2010 4E K RS FOR B B, 42 2009 4E R
0.69%~4.75% , Ht—HAE S T /if A WIS AL , RIS

0 10 20 30
0:, ........................................ S
sy =i *
1 -
20} g
40t |
-
6ot If
| x
sof M S
L o 2010 4§
100 -
- N216 - N240

1 AEIGBIEAEN EHRKIUFEH 0~100 cm T B HIEMBS TS ENZIN

Figure 1 Effect of different N fertilizer rate on soil NO;=N content in 0~100 ¢m during the harvest season of maize
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Figure 2 Effect of different N fertilizer rate on soil NH,*~N content in 0~100 ¢m at the harvest season of maize
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Table 2 Effect of different N fertilizer rate on soil inorganic nitrogen accumulation in 0~100 c¢m soil at the harvest season of maize

VA Jibhx NO;—N/kg+-hm™ NH,~N/kg-hm™ A3 Total
Year  Treatment (.20 cm  20~40 cm 40~60 cm  60~80 cm 80~100 cm  0~20 cm  20~40 cm 40~60 cm  60~80 cm 80~100 cm 0~100 cm
2009 4F NO 33.36d 15.28d 16.35¢ 15.52b 10.68¢ 14.61e 13.09¢ 9.35e 8.85d 9.82b 146.92¢
N168 40.78¢ 18.10cd 20.51b 15.02b 12.38bc 16.45d 12.43¢ 10.47d 9.55¢ 8.88¢ 164.58d
N192 46.25b 19.29bc 16.38¢ 17.39b 13.24bc 18.03¢ 15.92b 12.81c 9.63¢ 9.61b 178.55¢
N216 48.92b 22.24b 20.21b 21.95a 15.55b 19.34b 15.25b 14.96b 11.74b 10.14b 200.29b
N240 67.66a 30.86a 36.49a 22.54a 23.95a 23.42a 17.96a 16.69a 12.13a 12.42a 264.12a
2010 4F NO 36.03e 17.70d 11.96¢ 9.37¢ 7.99¢ 13.29¢ 9.53e 10.36¢ 9.84c 7.82¢ 133.88e
N168 42.32d 19.07¢ 14.73b 11.57b 7.35¢ 14.41d 11.45d 10.15¢d 10.02¢ 9.76b 150.84d
N192 48.86¢ 18.27cd 13.28bc 11.29bc 9.27bc 14.96¢ 12.88¢ 9.44d 10.02¢ 9.77b 158.04¢
N216 51.54b 20.42b 10.97¢ 12.82b 10.65b 17.00b 14.08b 11.86b 10.92b 10.02b 170.27b
N240 73.28a 28.58a 29.33a 34.68a 23.65a 19.90a 14.82a 12.76a 12.37a 11.09a 260.46a

FFik PG ZAE G I 1 VRS 7 &, BE RS ATk AR FR
B, ORI 1 IR T3 RS 2 )
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T HEPLBRE 30 L R K A E 4R T KR
F IR,

o it FH AU , A A AU TR 2R £ 7T g
PRI, B T T KRS S G U 2 ABIFSE
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R RS 3 S A PR A R — 2 el
FURTEMIIRCRR (1 FEIBA M AU T 3%
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