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Greenhouse gas emission characteristics and source/sink analysis of farmland ecosystem in Hubei Province
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(1.College of Resources and Environment of Huazhong Agricultural University, Wuhan 430070, China; 2. Wuhan Institute of Technology
School of Chemistry and Environmental Engineering, Wuhan 430205, China; 3. Zhijiang Environmental Monitoring Station, Yichang
443200, China)

Abstract: The greenhouse gas calculation method recommended by the Provincial Greenhouse Gas Inventory Guidelines and IPCC (2014)
was adopted to analyze and understand the source/sink characteristics of farmland ecosystems in Hubei Province based on relevant
statistical data such as crop yield, cultivated land area, and soil testing data from 2007 to 2017. Results showed that the greenhouse gas
emission of farmland ecosystems in Hubei Province showed a trend of first increasing and then decreasing, which was generally divided into
three stages: a rapid growth stage (2007—2010), slow growth stage (2011—2014), and slow decline stage (2015—2017). The carbon
absorption capacity of crops fluctuated greatly, with different crops having different carbon absorption capacities. The rice, wheat, rapeseed,
and corn had higher carbon absorption capacities, which respectively accountted for 44.01%, 14.11%, 10.66%, and 9.24% of the total
carbon absorption of farmland ecosystem. In a unit year, crops absorbed more carbon than other greenhouse gases. Farmland ecosystems in
Hubei Province had a strong sink function. However, the carbon absorption of crops was not stable and was easily reduced by microbial

decomposition and straw burning. From 2007 to 2017, the organic carbon increment of farmland soil was 13.52 Tg and the cultivated soil
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showed sink characteristics. Results showed that the farmland ecosystem in Hubei Province was in an overall sink state and the amount of

crop carbon absorption had a great influence on the change of the source/sink characteristics of farmland ecosystems. Appropriately

increasing crops with high carbon absorption intensity, such as rice, corn, and sesame, and reducing straw burning is conducive to

maintaining the sink characteristics of farmland ecosystems and reducing the emission of greenhouse gases out of the system.

Keywords : farmland ecosystem ; source ; sink ; crop carbon absorption; greenhouse gas emissions
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1 EHPRHMEFHEFE(kg-hm™)™

Table 1 The emission factor of methane from rice fields(kg+hm

-2 ) [20]

[X 35, FAZEAE Single cropping rice W Z= L7 Double season rice W ZE A Double cropping late rice
Area 47 {8 Recommended value 7 [l Range HEZ#{H Recommended value FieAsa] Range 47 Recommended value  Ji2[H Range
g AR 236.7 170.2~320.1 241.0 169.5~387.2 273.2 185.3~357.9

T 2 Bl AR AR TR AR CHL

Note: Data in the table are calculated in CHs amount per hectare of rice field.

F2 KAMESATRAEREFHERFE kg kg™

Table 2 The emission factor of nitrous oxide from agricultural land

R3 RIEMEFRBMEKERE

Table 3 Crop economy coefficient and moisture content

(kg kg™ coefficient™*™!
[X 5, Area HEF{H Recommended value i [l Range S g ZFRHL Hdied e TR TR

; USCES Economic Root top Carbon absorption  Water content
LB 00109 0.0026-0.0220 Crops coefficient(H,;) ratio rate(C;) (W)
1 RO DL N S A R N.O-N I TG 0.450 0.125 0.414 4 0.12

Note: Data in the table are calculated in N;O=N amount per kilogram
of N input. N 0.434 0.166 0.485 3 0.12
FoK 0.438 0.170 0.470 9 0.13
CF¢=C issions /A (4) K 0.350 0.130 0.4500 0.13
CFy=Coiian 1Y (5) MSEHF 0.250 0.150 0.450 0 0.10
SUIVESZS il LANRER SLER (S g N [ o
SRS
12 REESRGILHEH ki3 0.100 0.200 0.450 0 0.08
1.2.1 ZQﬁE%ﬁﬁ%wq& R 0.675 0.050 04226 0.70
RAEYAERAE KK F RN i@ ek e 0.500 0.260 0.450 0 0.50
W CO I S AT B , e rp B A LA S A A iES 0.100 0.200 0.4500 -
WA TR TR — A AL W% 050 0200 04500 083
N VRS Jr 52 \ fr . . . .

WP A FH AR 43 W ) BB X PR BT B A 5 . R 0623 0250 04300 0-90
JIR 0.700 — 0.450 0 0.90

AT R R ARAEY A A K R B R A R R
fif] 5 (A o, AR
44

cp:i[cixo,»x(l— W) H 34 (6)

12
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Figure 1 Temporal trend and composition structure of greenhouse gas emissions in farmland ecosystem
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Figure 2 Trend of greenhouse gas emission intensity of farmland ecosystem
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Figure 3 Spatial distribution of greenhouse gas emissions in farmland ecosystem
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Figure 6 Carbon absorption per unit area of different crops
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Table 4 Carbon reserves of farmland soil

44y Year SOM/(gkg")  CV/%  SOCD/(kg'm™)  SOCS/Tg
2007  23.19£022  36.51 3.40 130.59
2017 24.21%1.27 3234 3.57 144.11

1 : SOM (A HLIED) ¥ E+bREDE ; CV 7 SOM 978 57 R AL
Note: SOM (Soil organic matter) is the mean+SE; CV is the variation
coefficient of SOM.
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