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Abstract: Soil carbon sequestration can not only protect soil and improve soil quality, but also maintain the sustainable
development of agricultural economy and reduce the greenhouse effect. The study on soil carbon sequestration potential of
cultivated land is of great significance for exploring the mechanism of soil organic carbon balance, improving the carbon
storage of cultivated land and determining the target of soil fertilizer cultivation. Based on the data of the Second National Soil
Census in Henan Province and the data of soil laboratory analysis in 2022, this study estimated the organic carbon density and
carbon storage of different cultivated soil types in Sanmenxia City by using the soil type method, and estimated the potential
of soil carbon sequestration by using the balance method and ArcGIS spatial analysis. The dynamic change characteristics
of soil organic carbon in cultivated land in Sanmenxia City from 1986 to 2022 were analyzed. The results showed that the
average soil organic carbon density of cultivated land decreased by 0.6 kg/m* during 1986—2022, and the decrease areas mainly
distributed in Lingbao City, the north of Lusi County and the west of Shaanxi District. Soil organic carbon storage decreased
by 1.316 Tg. The soil organic carbon storage of brown soil decreased the most, accounting for 73% of the total reduction,
followed by red clay, coarse bone soil and brown soil. At the saturation level, the soil organic carbon density was the highest

when the brown soil carbon pool reached the saturation state, which was 11.86 kg/m’, followed by brown soil, yellow
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brown soil and tidal soil. When the soil carbon pool of aeolian sand reaches saturation state, the soil organic carbon density

is the lowest, which is 0.95 kg/m®. From 1986 to 2022, the average annual change rate of surface soil organic carbon was

0.017 kg/(m*- a), and the soil carbon sequestration potential was —0.257 Tg, showing a carbon source region as a whole. The

aquic soil, yellow brown soil, stony soil and purple soil are carbon sink areas, while the coarse bone soil, aeolian sand soil,

brown soil, red clay, yellow brown soil, new sediment soil and brown soil are carbon source areas. Among them, the soil

type with the lowest carbon sequestration potential was brown soil, which was —0.149 Tg. It is suggested that agricultural

management measures combining no—tillage, less tillage or straw returning should be adopted to improve soil carbon

sequestration potential in Henan Province.
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s IEIL/E\M/ 1986 4F SgCD/ 2022 4F SgCD/ ASOCE/ SOC,ZR/,‘ 1986 445 5+ 25U 20224545 5 A%
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i 1608 7.78+0.59 6.85+0.57 -0.93 -0.026 7.58 8.32
g+ 9207 6.83+0.89 4.27+0.65 -2.56 -0.071 13.03 15.22
Kb+ 221 1.38+0.17 1.30+0.41 -0.08 -0.002 12.32 31.54

#+ 78133 7.64+1.13 7.17+0.86 -0.47 -0.013 14.79 11.99
2%+ 17 475 5.15+0.36 5.71+0.72 0.56 0.016 6.99 12.61
e+ 830 6.61+0.42 5.44+0.18 -1.17 -0.033 6.35 3.31
Ly 1920 10.47+1.21 6.91x0.90 -3.56 -0.099 11.56 13.02
V)it 339 1.59+0.58 1.32+0.42 -0.27 -0.008 36.48 31.82
B 156 4.49+0.69 4.56+0.82 0.07 0.002 15.37 17.98
£t 247 4.94+0.94 4.34+0.75 -0.6 -0.017 19.03 17.28

Fedge 5225 13.47+0.89 11.91+0.65 -1.56 -0.043 6.61 5.46

it 115411 7.47+1.67 6.87+1.96 -0.6 -0.017 22.36 28.53
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Fig.1 SOCD frequency distribution of cultivated land surface in Sanmenxia City in 1986 and 2022
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Table 2 SOC reserves of cultivated land surface in Sanmenxia City during 1986-2022

+ R P BEAL T FY/km? 1986 4F: SOC fifi it /kg 2022 4F SOC fif - /kg ASOC fifif/kg
Wt 1608 26.41 2.45%10° 1.79%x10° —6.6x10°
biik= g 9207 109.02 7.68x10° 4.62x10° -3.06x10°
Kb+ 221 4.67 8x10° 6x10° —-2x10°
1+ 78133 1581.41 12.297x10° 11.336X10° -9.61x10°
2%+ 17 475 437.07 2.273%x10° 2.491%10° 2.18x10°
kgt 830 13.53 9.4x10° 7.3x107 -2.1x10°
B 1920 23.68 2.53x10° 1.65%10° -8.8x10°
£t 339 5.17 8x10° 7x10° —1x10°
B 156 2.76 1.2x10° 1.3x10 1x10°
i 247 2.55 1.4x107 1.1x10° —3x10°
73 5225 47.75 6.52x10° 5.65%10° -8.7x10°
it 115411 2 254.03 16.624x10° 15.308%10° -1.316X10°
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Fig.3 Fitting relationship between surface SOCD change and initial SOCD in Sanmenxia City from 1986 to 2022
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Table 3 Soil carbon pool saturation level of cultivated land in Sanmenxia City
A iR I BEEUA~ X RBUR ORI FIK T/ (kg - m™)
W+ y=-1.043x+7.188 1608 0.540 5 6.89
A1 y==0.983 3x+4.149 9207 0.638 4 4.22
Kb+ y=-0.626 8x+0.595 221 04310 0.95
Bt y=-0.789 1x+5.583 78 134 0.387 1 7.08
A%+ y=-1.087x+5.968 17 475 0.841 2 5.49
Wity 1 y=-0.606 7x+3.028 880 0.5173 4.99
B y=-0.999 8x+6.917 1920 0.672 2 6.92
Fa)pite s y=-0.898 3x+1.354 339 0.809 0 1.51
B y=-1.080x+4.595 156 0.769 0 4.25
E g y=-0.649 1x+2.907 247 0.759 7 4.48
e y=—0.984 0x+11.67 5225 0.6313 11.86
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Table 4 Carbon sequestration potential of cultivated surface soil in Sanmenxia City

3 FEIBEEA~ [ A /km* 2022 4F SOCD/(kg-m™) HIFLIRA SOCD/(kg-m™)  SOCD ¥ J1/(kg-m™) il eV Ji/kg
W+ 1608 26.41 6.85 6.89 0.04 1x10°
biik=gst 9207 109.02 4.27 4.22 -0.05 -5%10°
A+ 221 4.67 1.30 0.95 -0.35 -2x10°
-+ 78133 1581.41 717 7.08 -0.09 -1.49x10°
2%+ 17475 437.07 5.71 5.49 -0.22 -9.6x10"
gt 830 13.53 5.44 4.99 -0.45 —-6x10°
R 1920 23.68 6.91 6.92 0.01 1x10°
Vel 339 5.17 1.32 1.51 0.19 1x10°
B 156 2.76 4.56 4.25 -0.31 -1x10°
Kot 247 2.55 4.34 4.48 0.14 1X10°
FiigE 5225 47.75 11.91 11.86 -0.05 -2x10°
Mt 115411 2254.03 5.43 — — -2.57x10"
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