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Abstract: [ Objective ] Soil organic carbon (SOC) plays an important role in the global carbon cycle, and extremely small
changes in SOC could cause dramatic changes in atmospheric CO, concentration. Accurately grasping the spatial distribution
characteristics of SOC and its main controlling factors is an important requirement for improving soil carbon sequestration
potential and coping with climate change. Therefore, this study aimed to analyze the spatial distribution of SOC in the topsoil
layer (A genetic horizon), subsoil layer (B genetic horizon), and parent material layer(Parent material)in Anhui Province from the
perspective of the soil profile occurrence layer and explore the factors controlling the changes of SOC in different profile
occurrence layers. [ Method ] In this study, a total of 451 sites were distributed in the study area using the systematic distribution
method combined with the judgmental distribution method. The basic soil parameters, such as SOC content, pH, soil texture, and
bulk density, were obtained from 451 sites through wild sampling and indoor experiments. Meanwhile, the related environmental
variables, such as climatic factors, topographic factors, and normalized difference vegetation index, were also collected. Also, we
used geostatistical methods to obtain the best half-variance function model and spatial distribution characteristics of SOC content
at different soil profile levels, as well as correlation analysis and random forest regression analysis to explore the influencing
factors of spatial differences in SOC content. [ Result ] The results showed that the average organic carbon content of the soil
profile in Anhui Province was 8.47 gekg™' and there was a phenomenon of surface aggregation of SOC, whose occurrence in the
layer was as follows: A genetic horizon: 15.86 gkg”' > B genetic horizon: 5.80 g'’kg' > Parent material: 3.74 g-kg ™' and all of
them had moderate spatial variability. The spatial distribution map of SOC showed that the spatial distribution of organic carbon
content in each occurrence layer was generally increasing from north to south. We also found that there were some differences in
the driving factors of SOC content in different profiles of the occurrence layer. In the A genetic horizon, soil texture, and bulk
density were the most important factors affecting SOC content; as the depth of the soil layer increased, the influence of
topographic factors and soil texture gradually strengthened on the accumulation of SOC content in the B genetic horizon. For the
Parent material, the influence of soil texture, topographic factors, and bulk density were all more influential on the SOC content.
[ Conclusion ] Soil texture is the main factor driving the spatial distribution characteristics of SOC in Anhui Province, but the
effects of topographic factors and bulk density should also be fully considered in the subsequent development of SOC control
measures, to provide theoretical support for improving soil quality and coping with climate change.

Key words: Soil organic carbon; Soil profile; Spatial distribution; Influencing factors; Anhui Province
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Table 1 Statistical characteristics of SOC contents in different horizons in Anhui Province
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AR 451 15.86 1.28 33.18 6.57 41.42 0.33 -0.22
BJZ 423 5.80 0.81 14.89 3.26 56.21 1.10 0.73
CcZ 376 3.74 0.64 10.27 2.03 54.28 1.13 1.01
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Fig. 3 Frequency distribution of SOC contents in different horizons in Anhui province
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Table 2 Statistical characteristics of SOC contents in different horizons under different land use patterns

e ! o e/ IME S PNE] MY + AR .
TiRARE - H A 7K FEAEL AL F Y
Min Max Mean = SD
Soil genetic horizon Land use patterns Sample no. CV/%
/ (gkg")
AJZ I7e] i 25 3.25 27.61 14.89 + 7.06Aa 47.41
M 217 1.28 33.18 16.01 £ 7.31Aa 45.66
ki 189 4.47 30.80 16.30 + 5.33Ab 32.70
B2 el 4ty 24 1.57 13.28 5.54 +3.48Cc 62.82
i 195 0.81 14.89 6.70 + 3.62Bb 54.03
i) 187 1.22 14.89 4.99 +2.63Ba 52.71
CZ el b 19 1.80 8.19 3.96 + 1.96Bb 49.49
M 173 0.64 9.80 4.07 +2.43Ba 59.71
ki 170 0.93 10.27 3.34 +1.42Cb 4251

e AR NG SRR 527 ] — b MR 7 2OAS (] 338 2 Az J2 A R] — b 3 O 2R 2 AN (] = s R0 O ) 22 5 3 (P<0.05 ),
Note: Different upper and lower case letters mean significant differences ( P<0.05) between different soil generation horizons for the same

land use and between different land uses for the same soil generation horizons, respectively.
®3 ARELEEE SOC FEHRFEITHE

Table 3 Statistical characteristics of SOC contents in different horizons in different soil types

N N /M - YNIEL T + bR 22
THEEAEZ T3 FHEAEL 5 REL
Min Max Mean+SD
Soil genetic horizon Soil types Sample no. CV/%
/ (gkg™)
AR KiE L 107 4.70 30.80 17.87 £ 5.18Ac 28.99
AR 88 2.09 32.83 15.54  7.04Aa 45.30
A+ 40 2.61 24.94 12.69 + 5.77Ab 45.47
Wi 1 34 4.47 23.32 12.77 + 4.48Ab 35.08
L 33 2.15 27.49 13.36 + 4.73Ab 35.40
WEEL 33 7.37 30.04 15.23 + 4.98Bc 32.70
B2 KA+ 106 1.22 14.89 5.05+2.93Bd 58.02
AR 86 1.04 13.63 5.75+3.21Bd 55.83
L+ 24 1.80 12.35 7.16 +2.80Ba 39.11
WA 1 34 1.51 7.19 4.11 + 1.42Bc 34.55
i+ 32 0.81 9.11 4.38 +2.09Bc 47.72
wEEt 33 2.96 13.46 5.81+2.05Ab 35.28
c)z KAE 1 89 0.93 10.27 3.55 £ 1.55Cb 43.66
AR 69 0.70 9.45 3.59 +2.06Bb 57.38
A+ 36 0.64 9.51 3.61+2.50Cb 69.25
gl 32 1.04 7.19 3.24 +1.23Cb 37.96
W+ 29 0.70 7.37 3.39 + 1.74Ba 51.33
wEE L 33 1.28 4.87 2.95+0.87Cb 29.49

T ARK NG FRGT R R F— L SRR R L 08 A R AR — 1k A 2N R - e B ) 22 57 3% ( P<0.05). Note:
Different upper and lower case letters mean significant differences ( P<0.05 ) between different soil generation horizons for the same soil type

and between different soil types for the same soil generation horizons, respectively.
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Table 4 Semi-variance theoretical models of SOC content in Anhui Province and its parameters

75 AL Hegefi e HIE L Cof A f VAR 522V Fl
Variables Optimal model Co CotC (C+Cy) A¢/m R? RSS
A2 FE AL 0.005 9 0.043 0.14 18 000 0.35 525x10°
B2 TRBAY 0.039 0.33 0.12 13 500 0.57 6.68 x 107
CZ TRBAY 0.030 0.30 0.10 12 000 0.38 4.74x 10"
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