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N+M 1.2N+M N M
N 260g/ (N 190 kg/hm?)
M 65.4 g/ 0.955 g/
04N 0.6N 08N N 12N
1 0.4 0.6 0.8 1.0 1.2
1.1 7kg
1
0~
20 cm pH 8.4 13.2 g/kg 0.5:025:0.25 (6 13
0.7 g/kg 55.2 mg/kg 0.6 g/kg ) 2 7 18 )
5.6 mg/kg 17.7 g/kg 78.1 mg/kg @& 11 )
2 mm (N 46%) ( P,0s
12%) ( K,060%)
N 1.46% K,0 0.86% P,05 0.80%
1.2 3 59 4
8 6 14 4
CK N M 04N+M  0.6N+M  0.8N+M 5~10cm 9 20
F1 KBERFAEALIEBEERER2(@R)
Table 1  Fertilizer application rates under different treatments during rice growing season(g/pot)
CK 0 0 1.33 0.56
N 0 2.60 1.33 0.56
M 65.4 0 1.33 0.56
0.4N+M 65.4 1.04 1.33 0.56
0.6N+M 65.4 1.56 1.33 0.56
0.8N+M 65.4 2.08 1.33 0.56
N+M 65.4 2.60 1.33 0.56
1.2N+M 65.4 3.12 1.33 0.56
1.3 (SNDR %)= /
x100% (NHI %)=
/ x100%
pH (NAE kg/kg)=(
(7 0] ) (NRE  %)=(
)/ x
H,S04-H,0, 100% (PFPN  kg/kg)= /
[17]
159 17 L5
100 ml Excel 2010 Origin 8.5
3 SPSS 19.0
NH;-N  NO;-N LSD
2
1.4
(NCR  %)=( 2.1
)/ x100%
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(P<0.05) ( 2 0.8
0.8 (P<0.05) 0.8N+M
(0.8N+M )
522¢g/ 972cm 32 85.0%
283.8% 26.7% 166.7%
45.8% 5.5%  23.1% (P<0.05)
(P<0.05) M)
F2 RAEEAEXKESEESHRERNAZRIEE R0
Table 2  Effects of nitrogen application rates on rice yield character indexes and nitrogen uptake
(g ) (g ) (cm) (g ) g ) NHI(%)
CK 12.7¢ 12.1¢ 80.4d 14 de 0.08 f 0.07 £ 46.7 ¢
N 382c¢ 35.8d 92.1 be 26 ¢ 0.28 ¢ 0.40d 59.2 ab
M 10.6 e 13.6¢ 76.7d 12e 0.06 £ 0.11f 64.9a
0.4N+M 259d 36.2d 87.6¢ 17d 0.15¢ 0.28¢ 63.1a
0.6N+M 31.9cd 394c¢ 89.8 be 27¢ 0.22d 0.37d 62.4a
0.8N+M 46.7b 522a 972 a 32 ab 0.40b 0.74 a 64.6 a
N+M 48.4 ab 4770 94.1 ab 29b 0.42 ab 0.62 b 59.9 ab
1.2N+M 542a 4560 92.0 be 34a 0.46 a 0.55¢ 54.3 be
P<0.05
2.2
0.8N+M
6.0% 16.9%
( 3) 0.8 13.2% ~ 88.8% (0.8N+M)
13.2%
21.0 kekkg 51.8%  76.9% 0.8
(P<0.05) 0.8N+M
40.3%
%3 REEASMNKBEERIBARNTIN
Table 3  Effects of nitrogen application rates on nitrogen utilization efficiencies of rice
NAE(kg/kg) NRE(%) PFPN(kg/kg) NCR(%) SNDR(%)
N 19.8 a 443D 299 a 66.3 d 22.1 be
M 1.6d 20f 1421 11.3¢ 88.8a
0.4N+M 169b 19.7 ¢ 253 ¢ 66.7 cd 36.2b
0.6N+M 16.3b 26.5d 23.5¢cd 69.4 c 25.4c¢
0.8N+M 21.0a 51.8a 273b 76.9 a 13.2d
N+M 16.6 b 41.4 be 22.2d 74.7 ab 14.4d
1.2N+M 14.0c¢ 36.0c 19.1e 73.5b 14.9d
2.3 NH;-N NH;-N/NO;-N  5.05~14.2
NH;-N  NO;-N
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( 175% 119%  9.3% 0.4
i 54d
L1l ~ (N-+M) (P<0.05)
1.92 mg/L 9d 68.1% ~ (N) 04N+M  0.6N+M
79.3% 0.30 ~ 0.45 mg/L
04 06 08 0.8N-+M
(P<0.05)

C17719H I S/I12H [__18/116H
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) i S
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® o4l L + . ]
Hoe6 F
B
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2+ cd bed b2 [beab 1
cdy Ny dC 2 bcc
H ab, ab lab 103
aba a ba a3 a ag a dg
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A3
( P<0.05 )

1 FBEHE 23 7KFEAE KLU RKE IR0

Fig. 1 Effects of nitrogen application rates on inorganic nitrogen concentrations in paddy field water
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[21]
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0.8 (
=1:1)
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0.4 0.6
Dobermann!?*) 0.8 1
40 ~ 70 kg/kg 10 ~ 30 kg/kg
30% ~ 50%
[36-38]
(0.8N+M )
[39]
C/N
[40]
FERE IR S E2 48 4
JEm TR B, R ]
DA MK R RO, (8 A R0 3R H 25 FF ) FF
FLIEA P, e T 2IERH 2, il i
MR E, FEUKE , BER
I ESTE NN R TR bR (-l
b TR AIRUR,
[30-31]
33
(
1:1)
NH;-N NO; -N
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[J1. , 2016, 48(3): 449—
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Effects of Combined Application of Organic Manure and Different
Levels of Chemical Fertilizers on Nitrogen Use Efficiency and
Nitrogen Loss Risk in Rice Growing System

WEI Jing'?, GUO Shufang', ZHAI Limei'", LIU Hongbin', SUN Benhua®,
HUA Lingling', WANG Hongyuan', YANG Bo'

(1 Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Key Laboratory of
Nonpoint Source Pollution Control, Ministry of Agriculture, Beijing 100081, China; 2 College of Natural Resources and
Environment, Northwest A F University, Yangling, Shaanxi 712100, China)

Abstract: Soil-crop system plays an important role in the consumption of livestock manure, and the combination of
organic manure and inorganic fertilizer is an important agricultural mode in increasing crop production, reducing the application
of chemical fertilizer and protecting environment in the future. A pot experiment was conducted to study the effects of different
dosages of inorganic nitrogen fertilizer on rice yield, nitrogen utilization and nitrogen loss risk in order to explore the optimal
proportion of organic fertilizer and inorganic fertilizer and to provide scientific basis for the rational application of inorganic
nitrogen when organic fertilizer used as base fertilizer in paddy fields. The results showed that when organic fertilizer used as
base fertilizer in paddy fields, compared to the treatment of single organic fertilizer, crop yield, plant height, tillering number,
nitrogen absorption by grains and nitrogen use efficiency all reached the highest when 0.8 times of inorganic nitrogen fertilizer
was applied. With the increased application of inorganic nitrogen, nitrogen concentration in surface water of rice fields increased
at the early stage of rice growth but decreased and then increased in the later stage of rice. Compared to the treatment of single
organic fertilizer, nitrogen concentration in surface water significantly decreased by 17.5%, 11.9% and 9.3%, respectively under
the treatments with 0.4, 0.6 and 0.8 times of conventional inorganic N application. Compared with the treatment with single
nitrogen application, rice yield and nitrogen use efficiency were the highest under 0.8N+M treatment, and in which nitrogen
concentration in surface water decreased by 29.9%. Therefore, based on the consumption of organic fertilizer and meet nitrogen
demand of crops, 1:1 of organic nitrogen to inorganic nitrogen can not only increase rice yield, but also reduce nitrogen loss risk
and the application rate of nitrogen fertilizer in paddy field.

Key words: Rice yield; Nitrogen use efficiency; Organic and inorganic fertilizer; Surface water
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