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Assessment of nitrous oxide emissions from Chinese agricultural system

and low-carbon measures

ZHANG Xue-zhi, WANG Ji-yan, ZHANG Teng-li, LI Bo-lin, YAN Li
( College of Resources and Environment, Jilin Agricultural University, Changchun 130118, China)

Abstract: To evaluate the emission amount of nitrous oxide of Chinese agriculture system and its regional distribution
characteristics in different regions of China, methods recommended by Intergovernmental Panel on Climate Change (IPCC)
combined with official statistical data were adopted to evaluate emission amount of nitrous oxide generated in the process of
crop planting and manure management. The results showed that, in 2018, the emission amount of nitrous oxide from agricul-
tural activities in China was 7.333x10° t, of which the emission from the farmland was the largest, which accounted for
62.69% of the total emissions; emission amount of nitrous oxide from livestock manure management accounted for 37. 31% of
the total emissions. From the perspective of spatial distribution, there were obvious differences in nitrous oxide emissions a-
mong different regions. In view of the nitrous oxide emissions, the middle South region of China was the largest, followed by
the East, Southwest, Northeast and North regions of China, the Northwest region of China had the least emission. According
to the characteristics of planting industry and animal husbandry in China, it is suggested to improve the field management
measures by reasonable nitrogen application and improving irrigation mode; it is also suggested to reduce the emissions of ni-

trous oxide by appropriately adjusting the breeding

structure, improving the storage environment and perfecting
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the manure treating mode, and it is suggested to explore

S A F R R H (2016 YFD0200403) new agricultural modes with low carbon emissions such as
VRN IR (1994-) B HM KB, B+ 05828 B 58 1) combination of planting and breeding, cyclic utilization to
AN FT TG ARSE . (E-mail) 137486714@ qq.com achieve emission reduction and scientific control of nitrous
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Table 1 Direct emission factor of nitrous oxide from agricultural

land[ "
EALW R E S
[X 45, HERC R F (EF) (%)
(%) Y

I X (W, B, B, &1, 74 0.56 0.15~0.85
B, BV, LY, TR
X (BRI, 5K, 127 1.14 0.21~2.58
T (b, K, b, 1l eg , i ZR) 0.57 0.14~0.81
IVIX (CHTT, b, V195, 2, TV, 1.09 0.26~2.20
IR, WL, pu)i FER)
VIX(J 7R, )78, i, fm ) 1.78 0.46~2.28
VIX ( =/, 50M) 1.06 0.25~2.18
*2 2ESEFEREMSHD
Table 2 Parameters of major crops in the country['!

K AEW RS RS &R Rl /S|
B Aut HiE(K) (L) () HBl(B)
= (%) (%) (%) (%) (%)

KRG 0.0100  0.007 53 0.489 0.125 32300
5 S 0.0170  0.005 80 0.438 0.170 9.30113
INEE 0.0140  0.005 16 0.434 0.166  76.501'¢
=i 0.0170  0.007 30 0.393 0.185 4000171
N 0.0600 0.01810  0.425 0.130 9.30
WA 00080 0.00800  0.830 0.250  61.85!'8
R 0.0131 0.01310  0.830 0.200 9.30
E S 0.0040 0.01100  0.667 0.050  39.92[1%]
it 0.0410  0.014 40 0.830 0.200  61.85
THUEH 0.0055  0.005 50 0.271 0.150  61.85
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Table 3 Emission factors for livestock manure management in different areas!'?]

T EFET AN T (kg, 13k - 4)

X I

i W4 4F HIES ¥ K& g g/ 8 L
ek 1.846 0.794 0.093 0.093 0.227 0.007 0.330 0.188 0.330
Ak 1.096 0.913 0.057 0.057 0.266 0.007 0.330 0.188 0.330
AR 2.065 0.846 0.113 0.113 0.175 0.007 0.330 0.188 0.330
g 1.710 0.805 0.106 0.106 0.157 0.007 0.330 0.188 0.330
[L]E] 1.884 0.691 0.064 0.064 0.159 0.007 0.330 0.188 0.330
[LEl4 1.447 0.545 0.074 0.074 0.195 0.007 0.330 0.188 0.330

1.4 BIEFRE
HRAAEY R AL E SN s EH

B SRR ORI T F R Gt a7 o e
RN PO R (i AR AR S ) Y



1218 e

2021 4E & 37 % 5 M

x4 2018 F2ERMEEFAEHE
Table 4 Number of poultry and livestock of the country in 20181%]

K 4 ) é%i m% i ] %‘3% o ) 3% 355
(x10*3k) (x10*3k) (x10*3k) (x10*3k) (x10*3k) (x10*3k) (x10*3k) (x10*3%)
E| A=l 10.57 18.56 5.67 45.43 1 615.62 0.14 0.02 0
KT 24.57 37.01 4.92 196.91 5 435.66 0.09 0.02 0
b=y 342.03 814.32 365.24 1 820.75 59 728.22 6.12 5.46 0.04
RS 101.97 531.52 344.11 549.48 11 968.54 0.97 3.55 0.02
WEEH HIRIX 616.20 4 369.94 1631.97 497.30 10 069.50 63.83 8.60 17.27
ST 248.30 364.90 407.90 1262.20 76 271.30 6.16 5.22 0
N 325.29 342.31 54.28 870.40 4 5062.26 2.80 0.27 0
BT 456.51 606.71 166.01 1353.21 24 632.78 13.42 1.02 0
LT 5.79 0.85 12.87 96.48 983.95 0.01 0 0
LA 29.23 9.51 380.70 1551.97 64 200.98 0.18 0.62 0
Wity 13.71 85.04 40.84 516.79 17 195.93 0 0 0
LA 79.62 0.75 499.83 1.356.26 89 360.98 0.07 0.03 0
biyesey 30.92 0 95.32 799.90 95 537.65 0 0 0
FANIIES) 246.45 0 100.26 1 587.25 45 423.54 0 0 0
INR4 380.60 926.18 875.23 2985.60 216 869.94 0.71 0.27 0
A 373.41 260.11 1 473.96 4337.15 92 767.28 0.91 0.35 0
) 241.09 0 546.79 2521.80 53 244.82 0.35 0.02 0
WIFg A 385.40 0 668.30 3 822.00 42 476.70 1.36 0.08 0
X 120.56 0 92.96 2 024.26 109 246.84 0 0 0
IV AR X 328.57 0.62 222.88 2 298.28 84 929.52 18.77 3.33 0
je3eeK ey 54.46 0.10 68.75 382.43 16 011.48 0 0 0
KT 103.69 0.17 322.99 1167.19 21 349.17 1.41 0.43 0
MK 824.30 159.40 1303.50 4 258.47 66 070.96 74.31 8.91 0
pivike) 465.32 22.48 379.05 1 549.30 11 759.62 17.09 0.45 0
B 811.90 93.60 1175.25 3 055.53 26 092.91 14.25 20.19 0
PO IR X 608.40 680.32 366.82 38.79 284.36 27.73 1.22 0
Bevi 149.87 151.03 715.73 839.04 5791.54 0.23 0.36 0
Hla 440.40 1 478.54 407.35 545.20 3 645.00 11.73 14.96 2.99
HiEE 514.33 1 156.05 180.02 78.18 494.06 11.59 0.14 1.12
TEFBEARX 124.64 427.11 107.17 73.75 1 848.65 0.11 0.22 0.03
BT R HIR X 457.15 3 601.67 558.00 335.79 8 566.26 72.95 0.05 12.36
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Fig.1 Direct nitrous oxide (N,0O) emissions from agricultural land used for planting in different provinces in 2018
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Fig.2 Indirect nitrous oxide (N,O) emissions from agricultural land used for planting in each province
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Fig.3 Estimated nitrous oxide emissions from livestock manure management in each province

23 2ERVEZGEHNTERHNE

2018 4= [ 4 3 48 A AL W A& HE S iR
7.333x10° t, Ho DLUFRAE Y A FH b 510 W UHE R =
S b EHERCER K 62. 69% , A] UL E Ok R 58 R
PR R HE i 3 ok [ R, DA DX S i A
B, R DXCh A R C e  IX, o A
JCEE ) 30. 86% , it R AE T B b X b BR IR B AR 57

WA AN Z2Z A A AL R, AT H A AR 2R
HEMCEE &7, [R) I 58 8 K B ) 3R A0 AR R Ho
AEARHLIX., S A AR B HERCR Y 25. 06% ,
Ferp IR A28 2 AR o 2t o PRI X
A WA CHE TR OB HE R R R R TR
14. 97% 32 AR T U )1 48 76 Ol AR Kk
TR &2 P R P A B AR B . 2



KA A RO 3R GEN OHER it DT AR B AIRRR A it 1221

JEAAAEHLIX., S A R 12, 87% , RAE =
A P T A A R S A AR, 7 SR SR HE

HEE 19 9. 17% 7. 06% , Horp 4331 LAST b N 58ty
R TE B A 3 B HECE 07, LRI RS K 1k

TR T T AR P2, FErp e AR s v T 2
e e AL AP AL X, S AR SR i B

DX HERCE AR D (] 4)

(=] —_ S [°8) £ wn N
T T T T T 1

SR (N, OV HERL L (%10 1)

a, b, ¢, d, e, f

4 P4 M Y4 M

a b c d e

6 6 6 6 6

a} b3 C3 d3 e} f3 g3
| — S | 1 | PR 75—

X4k

CO SR, OO AR AR LR A E R

a; ;:“:fﬁ;bl :%&;C] :‘iﬂ:“ﬁ;dI :[J-lﬁ;% :W%E;az:ﬂ?;bzljé(:*}'-(:()z:j:‘z?:l:;a:;:J_:;b;:‘zljﬁ:;(?}:ﬁﬁil;d} :?c??&;e3:?25$;f3;?lﬁ;g3;m
/‘K;a4:‘iﬂf’ﬁ;m:?ﬁ)ﬁlﬁ;(q:‘?ﬁﬁ;@:f“x‘k;q:f“ﬁ;&:ﬁ:ayim;bszﬂl“l;%:jﬁd‘l'l;d5;t?ﬂ;e5:Pﬁ%ﬁ;aﬁ:@%Fﬁ;b(,:ﬁ‘ﬁi;cﬁ:%’@;dé:?"

Fig.4 Nitrous oxide emissions from agricultural systems in each province
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