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Abstract: Objective Little or no research has been done on the carbon footprint and economic benefits of different rice planting
patterns at the provincial level. Thus, a systematic analysis of the carbon footprint and economic benefits of different rice planting
patterns is of great significance for carbon emission reduction of rice production and the development of low-carbon agriculture.

Method Based on the survey data of rice farming in Jiangsu Province, the carbon footprint and economic benefits of different
rice planting patterns in Jiangsu Province were quantitatively analyzed by using the life cycle assessment method. Result The
results showed that from 2016 to 2020, the carbon footprint per unit area, the carbon footprint per unit yield, and the carbon
footprint per unit value were 11.28-14.39 t-hm™>, 1.30-1.52 kgkg™' and 0.49-0.58 kg-yuan', respectively. The carbon footprint
per unit area, per unit yield and per unit output value of different rice production and planting patterns were in order of
broadcasted seeding rice or manual transplanting rice, mechanical transplanting rice, direct seeding rice. The carbon footprint per
unit area of mechanical transplanting rice and manual transplanting rice production showed a decreased trend with the increase of
years. Also, the carbon footprint per unit yield of mechanical transplanting rice, manual transplanting rice, and direct seeding rice
production showed a decreased trend with the increase of years. Methane emissions from rice fields accounted for the largest
proportion, followed by carbon footprints caused by nitrogen fertilization, nitrous oxide emissions from rice fields and carbon
footprints caused by irrigation electricity. Nitrogen fertilizer and irrigation electricity were the main driving factors affecting the
regional differences in the carbon footprint of different rice planting patterns. The total income of different rice planting patterns
was between 2.51X10°- 2.75X 10 yuan-hm 2, the resource input cost was 1.88% 10 - 1.99 X 10 yuan-hm 2, the carbon emission
cost was 0.20X 10%- 0.25% 10’ yuan-hm 2, and the net income (NLcq,) considering carbon emissions was 0.39X 10°- 0.64 X 10°
yuan-hm 2 The NI.co, of mechanical transplanting rice was lower than that of manual transplanting rice, broadcasted seeding rice
and direct seeding rice. This was mainly caused by the higher total income and the lower resource input cost and carbon emission
cost of mechanical transplanting rice. Conclusion In conclusion, direct seeding rice was the lowest carbon emission rice planting
pattern. Considering the carbon emission and economic benefits, machinal transplanting rice was superior to manual transplanting
rice, direct seeding rice and broadcasted seeding rice.

Key words: Rice; Planting patterns; Carbon footprint; Economic benefits; Life cycle assessment
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Table 1 The planting area and CH4 emission coefficients of different rice planting patterns in the main regions of Jiangsu Province
LR AR ) ) )
Tk FE HREKFE AR FE
Mechanical transplanting
Manual transplanting rice Direct seedling rice Broadcasted seedling rice
rice
IX . W e T i e o
C o Wiliciy  ERmE WA - HERNER T R
Region EXe B FE A AR B
Planting Planting Planting  CH, emission
CH, emission CH,4 emission  Planting area CH4 emission
area area area coefficients
coefficients coefficients / (10°hm?)  coefficients
/ (10° hm?) / (10° hm?) / (10°hm?) / (kg-hm?)
/ (kg:hm?) / (kg-hm?) / (kg-hm?)

JhFd  FAU Nanjing 58.13 232.62 14.80 253.10 10.51 164.64 0.00 253.10
Southern 75 Suzhou 54.23 240.85 0.00 262.05 8.75 170.46 0.00 262.05
Jiangsu  Jo¥ Wuxi 20.93 248.71 0.00 270.61 19.39 176.03 0.00 270.61

gl 48.33 251.70 2.34 273.86 7.01 178.15 0.00 273.86
Changzhou
YT Zhenjiang 57.81 260.30 3.93 283.21 9.31 184.23 0.00 283.21

HH ZEM Taizhou 146.41 242.30 12.80 263.63 18.81 171.49 7.09 263.63
Central #M Yangzhou  133.53 248.35 12.42 270.21 44.93 175.77 1.10 270.21
Jiangsu B4l Nantong 116.41 270.39 3.17 294.19 40.51 191.37 11.45 294.19

7t I Xuzhou 63.26 245.40 87.68 267.00 12.11 173.69 0.58 267.00
Northern % Huaian 103.75 245.67 87.19 267.29 63.25 173.87 2.09 267.29
Jiangsu #HIW Yancheng  198.57 251.00 24.37 273.09 156.17 177.65 12.91 273.09

DU 78.75 254.22 32.25 276.60 53.07 179.92 34.17 276.60
Lianyungang
f5iT Sugian 81.49 244.01 89.01 265.49 37.84 172.70 0.20 265.49
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