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Abstract: Background, aim, and scope Carrying out a chemical assessment of greenhouse gas (GHGs) emissions
from rice fields and clarifying the composition and distribution of GHGs from rice fields and their changing
trends are important prerequisites for promoting the green and sustainable development of agriculture. Through
the assessment of GHGs emissions from paddy fields at the municipal-scale, we can have a more intuitive
understanding of the carbon emissions from paddy fields in the mesoscale region, thus providing scientific
theoretical support for the sustainable development of rice production. Materials and methods The data were
obtained mainly from statistical yearbooks and relevant literature, this study proposes a municipal-scale rice field
GHGs emission accounting framework based on the screening of integrated rice field CO,, CH, and N,O emission
assessment models using the life cycle evaluation method, and quantitatively analyzes the composition and
distribution of different types of rice GHGs emissions and their changing trends in Taizhou from 2001—2017.
Results (1) The total GHGs emissions from rice fields in Taizhou City from 2001 —2017 showed a decreasing
trend, from 1110.52 Gg to 557.23 Gg; the carbon footprint (CF) per unit area showed an increasing trend and
the CF per unit yield showed a decreasing trend; the CF per unit area was highest for single-cropping rice
(8467 kg-hm ) and the highest CF per unit yield for continuous late rice (1.28 kg-kg ). (2) In 2017, GHGs
emissions from rice were mainly concentrated in Wenling City (131.39 Gg) and Linhai City (121.64 Gg), with the
lowest emissions in Yuhuan City (9.37 Gg), and GHGs emissions from early rice and continuous late rice were
mainly concentrated in Wenling City. Single-cropping rice is concentrated in Linhai City. (3) Fertilizer accounts
for the largest rate (50.46%) in the CF composition of agricultural inputs, and CH, accounts for the largest rate
(75.26%) in the CF structure per unit area. Discussion (1) GHGs emissions from paddy fields are closely related
to the local GHGs emission factor, the quantity of agricultural materials inputs and rice yield. The higher amount
of agricultural inputs made the paddy field GHGs emissions high. And lower rice yield caused higher CF per unit
of yield. (2) In terms of standardization of rice data, all types of rice GHGs emission coefficients and conversion
coefficients were accounted for using IPCC standards and relevant statistical yearbooks, and by comparing with
the data of related studies in the whole country and various provinces and regions, our findings are consistent
with them. Conclusions (1) GHGs emissions from rice fields have obvious characteristics of temporal changes.
the total GHGs emissions from rice fields in Taizhou City from 2001 to 2017 showed a decreasing trend, from
1110.52 Gg to 557.23 Gg. The CF per unit area of all three types of rice had an increasing trend, and the CF per
unit yield had a slight decreasing trend. (2) There are significant spatial differences in GHGs emissions from rice
fields. 2017 GHGs emissions from rice are mainly concentrated in Wenling City and Linhai City, while Yuhuan
City has the lowest emissions. (3) CH, is the main contributor in the composition of GHGs emissions from rice
fields, and the contribution of chemical fertilizers is also larger. Recommendations and perspectives Improving
the utilization rate of production materials, mulching paddy fields, compound farming, returning organic fertilizer
to the field after fermentation, appropriate level of nitrogen application, water-saving irrigation, and optimizing
planting structure are effective ways to reduce carbon input and GHGs emissions from rice fields in Taizhou.

Key words: human-land relationship; low-carbon agriculture; GHGs emissions; paddy system; rural human-land system

feoll 2 AR =S H FE R EZ —, FIVEYIZ — (Wang et al., 2017a) , HAHIHELRY
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Al EORE (JUHERRE ) s A, [HWHE I
S8+ Rk (Saber et al., 2021) FIKIKE &
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XU TR R0, 20205 R TR, 2021) o A
B WS S thAE R HE AR B L HEBORE R DR 3 A
T b, PPAG IR R R X 5 — A &R G HE L Y
S, WUKAEAERS (Jiang et al., 2019) AN/
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KA A BB A R B A2 38 15 X R
ffis (IPCC, 20065 F2%4, 2017) :
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1R 2 (kg-hm ) 5 @ Foni%KAERG &N
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(F£1),

1 REBRARE AR
Tab. 1 Coefficient of greenhouse gas (GHGs) emissions of
different material for agricultural production

TiH L2 HECREL el
Item Unit Coefficient Source
By
s kg kg 4.10 CLCDO.7
Diesel
Eaj_j i kg:(kW-h)™" 0.82 CLCDO0.7
Electricity
A i
) A . kg kg 236 CLCDO.7
Nitrogen fertilizer
JEAC B
B . kg kg 1.63 CLCDO.7
Phosphate fertilizer
it B
_%q] . kg kg 0.65 CLCDO.7
Potassium fertilizer
g2EH
A » kg kg 1.77 CLCDO.7
Compound fertilizer
IKFeiFh ¥ .
K ,aﬁ] kg kg 1.84 Ecoinvent2.2
Rice seed
AR HLF
Tﬁi{' J kg- kg’1 16.61 Ecoinvent2.2
Insecticides
ENLh
" [ﬂ J.I J kg- kg’1 10.57 Ecoinvent2.2
Fungicides
R
M%J,IJ kg-kg’1 10.15 Ecoinvent2.2
Herbicides
Z?H% kg kg 22.72 Ecoinvent2.2
Film

KRG A K18 RS B CH, 5158 1Y e HERo T
wARIT (IPCC, 2006) -
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A Co, v F H CH, HE A 4 T CO, 1Y &
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(IPCC, 2021) .
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H 3G R . A AU K& TR 51 ) 7]
2 N HEilt: Gy PIARME LR A0 CE IS,
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A Fy i N L DR LAY N,O-N [a] #EHE
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7K FH B T AR A Y C, ATARSE AR 28
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TR ABRHE L (5 e = KRS SRR, SE
20.17%. A B A Bk /T S5 AL W 4 BT R
MRS, 2001 —2017 4E, 7EG MK T
BRI ZERH,  ARRERT S B K (50.46% )
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