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Vertical distribution of soil organic carbon in plains areas of Beijing
HU Yingjie'?, KONG Xiangbin"* ", YAO Jingtao'">
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Abstract: Understanding the vertical distribution of soil organic carbon (SOC) is of great significance for precisely
assessing SOC storage. In this paper, data from 169 samples of 40 typical soil profiles in the plains areas of Beijing were
excavated in the field and analyzed to investigate the vertical distribution characteristics of SOC. The results showed; 1) The
average SOC content in the 0—150 cm depth in the plains areas of Beijing was 5.98 + 2.62 g/kg. SOC content gradually
decreased with depth, and the rate of decrease in the shallow ( <60 cm) SOC was significantly faster than that in deep
(>60 ¢cm) SOC. The average SOC contents in the depths of 0—20, 20—40, 40—60, 60—80, 80—100 cm and 100—150
cm were 8.49, 6.47, 4.78, 4.94, 4.61 g/kg and 3.87 g/kg, respectively. 2) The differences in the SOC of different soil
textures at different profile layers generally showed that the higher the proportion of powder and clay content, namely, the
more viscous the texture, the higher the content of SOC. 3) The trend of average SOC contents along different soil profile
configuration patterns was sand-sand-sand <loam-loam-loam <loam-loam-clay < loam-clay-loam. The average SOC of sand-
sand-sand was significantly lower than that of the other soil profile configurations, and its vertical variation was relatively
gentle. The SOC content of loam-loam-clay showed a vertical trend of “decline-rise-decline” , while the SOC content of
loam-loam-loam and loam-clay-loam showed a trend of rapid decrease and then slight decrease. 4) The average SOC

contents of cultivated land and orchard land were higher than that of grassland, and the cultivated land in each profile level
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ranked the first among the three kinds of land use types. The SOC content of cultivated land and orchard land decreased by
40.10% and 55.92% , respectively, between the depths of 0—20 cm and 40—60 c¢m, and the rate of decrease slowed down
significantly in the profile depths deeper than 60 ¢cm. Compared with the cultivated land and orchard land, which were more

directly affected by human activities, the SOC contents of grassland changed relatively gently in the vertical direction.

Key Words: soil organic carbon; vertical distribution; profile depth; plains areas of Beijing
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Table 1 Correlation of SOC with soil particle composition in different profile layers

2 eIty Bk b TR kL

Profile layers Indicators Clay content/% Silt content/ % Sand content/ %

%5 1 )2 First layer P4 0.038 0.557*" -0.456**
b (XU 0.814 0.003 0.003
HEA R 40 40 40

%5 2 J2 Second layer P 0.177 0.483 ** -0.461 "
b 25 ) 0.281 0.002 0.003
FEA R 39 39 39

%5 3 )2 Third layer AR AL 0.435** 0.693 ** -0.689 **
() 0.006 0.000 0.000
HEA R 38 38 38

%5 4 JZ Forth layer 1Y) 0.482** 0.579 ** -0.665**
2 (U 0.008 0.001 0.000
FEA 29 29 29

# FOR S5 BEFKTTREH, « « TR 1 REGFKTT BEMEL

R2 ARLIGHETEGNRIEESR

Table 2 Differences in SOC of different soil configurations

-ty FEA H SFEE b2 R/ME RKME BETES ¢
Soil ¢ ?: Ations Sample Mean/ Stand. Minimum/ Maximum/ Coefficient of
ont cortigurations size (g/kg) Deviation (g/kg) (g/’kg) variation/ %
il AEY Sand-sand-sand 2 1.41 0.12 1.32 1.49 8.55
38 {£&3% Loam-loam-loam 24 5.77 1.40 3.28 7.93 24.26
J& %k Loam-clay-loam 5 6.08 2.10 4.27 9.22 34.48
[- 4% F %5 Loam-loam-clay 6 5.87 1.70 3.46 8.23 28.96
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Table 3 Correlation of SOC with profile depth of different soil configurations

it BIREN i A JeFh 3T b
Indicators Sand-sand-sand Loam-loam-loam Loam-clay-loam Loam-loam-clay
HH K R %X Pearson Correlation -0.175 -0.610** -0.389" -0.602 **
(M) Sig. (2-tailed) 0.628 0.000 0.049 0.000
KA Sample size 10 96 26 30
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TIEAHIER A& SOC content/(g/kg)
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Table 4 Correlation of SOC with profile depth of different land use types

£ it [l 1 Fe i
Indicators Cultivated land Orchard land Grassland
FHKF AL Pearson Correlation -0.573"* -0.394 -0.602 "
P (BUM) Sig. (2-tailed) 0.000 0.077 0.019
FEA I Sample size 109 21 19
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Fig.8 Simulated curve of SOC in profile of different land use types
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