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Abstract  Greenhouse gases produced by the process of agricultural production plays large proportion of total amount of
greenhouse gases emissions of worldwide production activities. Therefore, estimating agricultural greenhouse gases emissions,
analyzing the influencing factors and discussing the achievement of agricultural energy conservation have important significance.
Using the statistical data related to Chinese agricultural production in 1993-2011, the research estimated emissions of CHy, N,O and
CO, generated by agricultural production in China and analyzed the influencing factors based on previous research results on
emission factors in agricultural production of greenhouse gases emissions. The results showed that, CH4 emission from agriculture
production in China was basically stable with small fluctuations, while N,O emission increased from 93.21x10* tons in 1993 to
120.51x10* tons in 2011, and CO, emission of agricultural production materials increased from 15 626.98x10* tons to 31 258.10x10*
tons. CO, emissions of planting industry were mainly divided into soil emissions and emissions from production materials. Soil CO,
emission was mainly related to atmospheric temperature, soil temperature, surface temperature and soil moisture. CO, emissions of
production materials were mainly caused by fertilizers and pesticides. CH,;, N,O emissions of planting industry were more
complicated, it remained to be further studied. The influencing factors of CHy, N,O emissions of animal enteric fermentation largely
depended on type, characteristics of animal feed, rearing method and manure management methods.
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Table 1 Emission coefficients of methane of paddy fields in
different regions of China kghm™

Region Early rice Later rice Single cropping rice
Southwest China 37.4 143.0 146.5
Southeast China  135.4 381.2 519.0
Northwest China —_ - 88.1
Northeast China — — 80.2
North China — — 116.3
Central China — — 299.3

s Southwest China includes Guizhou and Yunnan.
Tibet is classified into northwest China as its special geographical features;
Northwest China includes Xinjiang, Ningxia, Qinghai, Shanxi and Tibet;
Northeast China includes 3 northeastern provinces and Inner Mongolia;
North China includes Beijing, Tianjin, Hebei and Shanxi; Central China
includes Shandong and Henan; all the rest are classified into Southeast
China, Chongqing is classified into Sichuan.
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Table 2 Emission coefficients of nitrous oxide (N,O) of different crops in China

Nzo
Emission coefficient of N,O Spring wheat Winter wheat Soybean Corn Vegetables Cotton  Other dryland crops
N,O
. _ : L 5 0.40 1.75 2.29 2.532 4.944 0.95 0.95
Emission coefficient of crop cultivation (kg-hm ™)
. . . . O 0.15 1.10 6.605 0.83 0.83 0.13 0.3
Emission coefficient of nitrogen fertilizer (kg-kg )
Emission coefficient of compound fertilizer 0.11 0.11 0.11 0.11 0.11 0.11 0.11

(kg'kg™)
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Table 3 Carbon emission coefficients of different agricultural N,O
production materials 2 "
Co, [30]
Chemical . Plastic ~ Agricultural  Agricultural 5
fertilizers Pesticides film diesel oil irrigation
- kgkg™! - z z (31
hekeh KD gk eke) (b CHs N0 IPCC
12
3.2839 18.0917 189933 21732 75.0787 CH,4 ) 12l IPCC  FAO
West 28] N
IPCC, Dubey 2% ’
" co, = x44/12 Emission coefficients CHs NyO > 2000—
of chemical fertilizers, pesticides, plastic film, diesel oil and agricul- 2007 2007
tural irrigation are respectively from West, et all®®!, Oak Ridge Labora- ’
tory, Institute of Agricultural Resources and Ecology and Environment S
of Nanjing Agricultural University, IPCC, and Dubey, et al® and Lit".
CO, emission coefficient = carbon emission coefficient x 44 / 12. ( 4)
*4 TREZEESHHMAEL
Table 4 Emissions coefficient of greenhouse gases of various livestock and poultry kghead '-a™!
Gas Source Cattle Mule Horse Camel Donkey Pig Sheep Poultry
CH,4 Enteric fermentation 59.7 10 18 46 10 1 5 —
Manure fermentation 8.75 0.9 1.64 1.92 0.9 3.5 0.16 0.02
Total 68.45 10.9 19.64 47.92 10.9 4.5 5.16 0.02
N,O Fecal emissions 1.183 1.39 1.39 1.39 1.39 0.53 0.33 0.02

Emissions coefficient of cattle is the average of emission coefficients of cows, buffalos and cattles; that of sheep is the

average of goats and sheep; that of poultry is the average of chickens, geese, ducks and turkeys.
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60 , , 1993
466.10 t 2011 651.64 t,
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Table 5 CH4 and N,O emissions of crop production in China from 1993 to 2011 x10*t
CH, N,O
Year
Early rice  Single cropping rice ~ Later rice Total Background Chemical fertilizer Paddy fields Total
1993 107.76 466.10 386.88 960.74 20.73 20.17 10.94 51.85
1994 107.86 481.62 368.92 958.40 21.15 20.44 10.89 52.48
1995 110.51 474.26 383.78 968.55 21.60 20.99 11.07 53.65
1996 111.64 542.83 343.71 998.17 22.37 21.71 11.41 55.49
1997 109.97 556.33 340.05 1 006.35 22.85 22.78 11.62 57.25
1998 105.21 565.36 320.77 991.34 23.76 23.50 11.50 58.76
1999 102.07 579.13 319.53 1 000.73 24.23 22.51 11.60 58.35
2000 91.74 586.30 287.41 965.45 24.76 23.11 11.27 59.15
2001 85.89 576.11 268.41 930.41 25.69 23.52 10.90 60.11
2002 78.92 595.81 249.65 924.39 25.67 22.65 10.81 59.13
2003 75.12 576.14 229.58 880.84 25.75 23.00 10.14 58.90
2004 79.96 616.03 242.15 938.14 25.72 24.15 10.88 60.75
2005 81.02 620.89 249.14 951.06 26.16 24 .41 11.06 61.62
2006 79.33 633.87 236.32 949.53 25.77 25.16 11.16 62.09
2007 77.25 637.36 229.83 944.44 26.26 25.11 11.21 62.58
2008 76.74 644.16 232.43 953.33 26.83 25.40 11.36 63.60
2009 78.92 644.80 236.96 960.74 27.45 25.80 11.50 64.75
2010 77.80 647.85 236.57 958.40 28.01 25.51 11.62 65.13
2011 77.50 651.64 235.86 968.55 28.49 25.30 11.72 65.50
2011 57495  hm’, 1993
1021.24 hm? 2011 620.70  hm’ 2.1.3
N,O , 1993 7 , 1993—2011 CH,
51.85 t 2011 65.50 t, , 1993 1 026.43
, t 2 000 1202.62
5 P
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, 13 987.5 1999 15 028.8 ,
, 2011 11 966.2 ,
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N,O 55.01 t,
2.1.2 CO;, ,
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238 13040 t 2008 304 786.88 39.78 2011 113.27
t( 2008 2.2
2008 CO, ) 2.2.1
6 , CO, 1) CO,
, 1993 1562698 t CO,
2011 31 258.10 t, R N,O
CO, ) )
[32]
, CO, )
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Table 6 CO, emissions of different carbon sources of crop production in China from 1993 to 2011 x10*t

Years Plastic sheeting Chemical fertilizer =~ Agricultural diesel oil Pesticides Agricultural irrigation Total
1993 1342.83 10 350.42 2 039.14 1528.75 365.84 15 626.98
1994 1 684.71 10 895.54 2 100.65 1771.18 366.08 16 818.15
1995 1737.89 11 801.23 2 364.04 1966.57 370.00 18 239.73
1996 2 005.70 12 570.31 2338.62 2 064.26 378.26 19 357.15
1997 2207.03 13 072.09 2671.99 2161.96 384.69 20 497.75
1998 2292.50 13 410.33 2 857.15 2228.90 392.63 21 181.50
1999 2391.26 13 543.65 2943.21 2391.72 399.11 21 668.95
2000 2 535.61 13 616.22 3053.39 2315.74 404.08 21 925.04
2001 2 752.13 13 968.91 3227.90 2 306.69 407.30 22 662.94
2002 2907.88 14 250.01 3276.15 2371.82 408.09 23 213.95
2003 3023.74 14 487.11 3421.97 2397.15 405.53 23 735.50
2004 3190.88 15225.98 3954.20 2507.51 409.02 25287.58
2005 3 346.63 15 651.57 4135.01 2 641.39 413.15 26 187.74
2006 3504.27 16 181.91 4178.69 2 780.69 418.57 27 064.13
2007 3679.01 16 773.33 4391.67 2 936.28 424.33 28 204.63
2008 3 811.96 17 204.18 4102.85 3024.93 439.00 28 582.92
2009 3950.61 17 747.33 4259.32 3091.87 44493 29 494.06
2010 4127.25 18 263.88 4396.67 3 166.05 453.08 30 406.93
2011 4 358.97 18 731.83 4471.21 3232.99 463.10 31 258.10
£ 7 1993—2011 FHEESE CH, 1 N0 HM 2 (1994—2012)

Table 7 CH4 and N,O emissions of livestock and poultry in

China from 1993 to 2011 x10%

Year CH4 N,O Year CH4 N,O SPSS

1993 1 026.43 41.36 2003 1142.16 51.95 ’ ln(Xl)(

1994 1100.31 44.09 2004 1140.82 52.89

1995 1197.97 47.91 2005 1134.09 53.79 ) ln(X4) ( ) ln(XS) ( )

1996 1132.52 44.82 2006 1102.24 52.82 5% 1n(Y) ( )

1997 1111.73 45.48 2007 1071.83 50.58 ’ ’ 4

1998 117051 4826 2008 108598  52.64 , R*=0.952,

1999 1200.01 50.04 2009 1098.71 54.08 ; F=159.16,

2000 1202.62 51.73 2010 1105.64 54.90 s

2001 1171.88 51.56 2011 109158  55.01 In(Y) = -8.418+0.862In(.X,) +1.663In(X;)  (7)

b
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