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Re-estimation of direct nitrous oxide emission from agricultural soils of
China via revised IPCC2006 guideline method
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Abstract  Nitrous oxide is an important greenhouse gas and agricultural soil is a major source of nitrous oxide emission. The aim of
this study was to estimate direct nitrous oxide emissions from agricultural soils of China through the IPCC2006 guideline method
updated with combined local parameters and statistical data. The results show that average annual growth rate of direct nitrous oxide
emission from agricultural soils of China is 7.6% for 1980~2007, releasing 288 400 tons N in 2007. The contributions of chemical
nitrogen fertilizer input, organic material input, crop residues input and histosol soils to direct nitrous oxide emission from agricul-
tural soils of China are 77.64%, 15.57%, 6.46% and 0.33% respectively in 2007. From the distribution pattern, provinces of high

nitrous oxide emission are mainly concentrated in North China Plain and Sichuan Basin. On the other hand, provinces of high nitrous

oxide emission per unit arable land area are mainly in North China Plain and the Southeast coast area.

Key words Agricultural soil, Nitrous oxide, Emission factor, IPCC2006 guideline, Distribution pattern of N,O emission

(Received April 1, 2009; accepted June 28, 2009)

N,O
s 03
N,O
58%~72%!"!, ,
* (40771098) “
*k : (1965~), N s S
(1979~), , ,

:2009-04-01 :2009-06-28

N,O
R 1949 0.6 t 2005
, 22293 YN0
, 1994 N,O 85,
” (2006BAD17B05) (200803030)
E-mail: juxt@cau.edu.cn
N,O E-mail: zhangqiang7910@163.com



2010 18

92.43%,
79.83%, N,O
57.8%"! ,
N,O

N,O

=91 1PCC1996 Guidelines
[16-19] [20-27]

[10-15]

; IPCC

) N20

N.O s

IPCC
N,O ,

N,O )
IPCC
IPCC2006 Guidelines ,
N,O
N,O ,

1 #MR5HE
1.1

[28]

( 2007
)[4] N,O
N0 (

[29])

N,O

=( N,O —
N,O )/ (D

1.2

1.2.1 IPCC2006 N,O (300
IPCC2006 N,O

N3O0pireet™N=NO—=Ny inputstN20—Nog+N,O—Nprp  (2)
, NoOpjrect —N N,O-N , N,O—

N,O-N , N,O—
» N2O—Npgrp

N,O-N R

NN inputs
Nos N,O-N

kg(N,O-N) - a”
) NZO*NPRP
5x10° hm? ,
1990 1.9x10* hm?,
N,O-N 0.95 Gg ", 1990
, 1990
N,O—Nog
1.2.2 N;O-Ny inputs
IPCC2006
N0 > N>O—Ny inputs
NoO-Ny inpues=[ (FsntFontFer) < EF J+[(Fsnt
FontFcr) ><EF ] 3)
, Fsn N , Fon N
, Fer N , EF,
, EF kg :
Fon= N> (1 FRACGASF) 4)
, 300 g -kg™' , FRACGASF
NH;  NOy ,
0.1 kg - kg™
Fon= N+ N+ N 5)
N:ZAEJziJJWEIJ%’é(i)xﬂ}f#ﬁ;ﬁ&(i)x
i

HEMA S NE () < WG H ELIG) - (6)
N="> DI ) x B (0) x

N () @)
N= x N (8)

B

0.85131732
For= Y EMI () x RERTFERILLL () x FAT SN (i)

=R (() Q)
EF : IPCC2006N,0
0.3%, 1%,

N,O S Mata analysis



1 : IPCC2006 N,O 9

N,O , 2~ 4 ,
N,O 0.54%  1.49%( s
1) (1,
S Co ) BREH
[33-35] 2.1 N,O
s ( / 1980 2007 N,O
) (2 . ( 3), N;ON 1980 942 Gg
, , 2007 288.4 Gg, 7.6%
0.41%  1.05%( 1),
IPCC2006 S N,O

Fz1 HEKEFEH N0 HEEFCCRDH)

Tab. 1 Summary of nitrous oxide emission factor of paddy field and upland in China (Mata analysis) %
Arable land type Sample Method Mean Stand deviation
195 Original data 0.54 0.53
Paddy field
o . 0.41 0.04
Normalization after cube root conversion
261 Original data 1.49 1.23
Upland
o . 1.05 0.02
Normalization after cube root conversion
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Fig. 1 Distribution of nitrous oxide emission factor of paddy field and upland in China
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Fig. 2 Distribution of frequency of emission factor after normalized conversion
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Tab. 2 Human or animal excreta amount and its nitrogen content (fresh sample) and percent of returned to soil in China

Nitrogen content

Category Excreta amount (g-kg™) Returned to soil of excreta (%)
Pig 53kg-d’ 2.38 65
Labor cow 101t-a" 3.51 30
Beef cow 77t-a" 3.51 30
Milk cow 194t-a" 3.51 30
Horse 59t-a"' 3.78 44
Donkey and mule 50t-a 3.78 44
Sheep 087t-a" 10.14 33
Meat chicken 0.10 kg -d" 10.32 45
Layer chicken 533kg-a’ 10.32 45
Duck and goose 39.0kg -a' 6.25 45
Rabbit 414kg-a’' 8.74 45
Human 107 kg - a! 6.43 33

[32, 36—40] Data source is reference [32, 36—40].
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Tab. 3 Ratio of crop seed or straw converting to cake fertilizer and nitrogen content in cake fertilizer and green manure

Category Ratio of crop seed or straw converting to cake fertilizer (%) Nitrogen content (g - kg™")
Rape cake 0.55 53.5
Cottonseed cake 0.80 42.9
Soybean cake 0.85 66.8
Peanut cake 0.50 69.2
Sesame cake 0.50 50.8
Sunflower seeds cake 0.70 47.6
Flax cake 0.70 56.0
Green manure / 4.0

[41-42] Data source is reference [41-42].
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Tab. 4 Straw/seed ratio and N content in straw of main crop and its utilization status in China

/

Category Straw/ seed N content of straw (g - kg™") Returned to soil of straw (%)
Rice 0.9 9.1 30
Wheat 1.1 6.5 45
Maize 1.2 9.2 20
Millet 1.0 8.2 0
Sorghum 2.0 12.5 0
Other corn 1.0 6.8 45
Bean 1.0 21.0 80
Potato 0.5 25.1 0
Cotton 3.0 12.4 0
Peanut 0.8 18.2 90
Rape 2.5 8.7 40
(/) Sugarcane (leaf/ stem) 0.3 11.0 90
( /) Beet (leaf/ root) 0.5 2.5 90
Tobacco leaf 1.0 14.4 0

[38—44] Data source is reference[38—44].

1980~1995 , 1995~ 1980~2007 , 1980
2003 , 2003 N,O-N 29.8 Gg, 2007 33.1 Gg,
1995~2003 N,O 0.4% N,O 1980~2007
1995 ,1980  N,O-N 64.4 Gg, 2007
, N,O 255.3 Gg, 10.9%
, 1999~2003 N,O

N,O ( 5), 1995 ,
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Tab. 5 Contribution of impact factors of direct nitrous oxide emission from agricultural soil in China %
Year Contributior} pf chemical Contribution Qf organic Contribut'ion of crop Contribution of histosol
fertilizer material residues
1980 57.55 33.23 8.20 1.01
1985 66.98 23.56 8.73 0.74
1990 73.09 19.08 7.30 0.53
1995 75.21 17.54 6.83 0.42
2000 76.41 16.70 6.51 0.38
2005 76.27 16.89 6.50 0.34
2007 77.64 15.57 6.46 0.33
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land area from agricultural soil in China in 2007
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Fig. 6 Location of the observation sites of N,O direct emis-
sion from croplands of China
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