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Relationship of Soil Inorganic and Organic Carbon and Main Regulating Factors in Typical
Loess Farmlands

MO Meilingt, WANG Xiujun!", XU Minggang?’, LU Tongping?

(1 Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China; 2 Shanxi Province Key Laboratory of
Soil Environment and Nutrient Resources, Institute of Eco-environment and Industrial Technology, Shanxi Agricultural University,

Taiyuan 030031, China; 3 Institute of Carbon Neutrality, College of Urban and Environmental Sciences, Peking University,
Beijing 100871, China)

Abstract: To better understand the spatial heterogeneity of soil inorganic carbon (SIC) in loess parent material farmlands and its
complex relationship with soil organic carbon (SOC), field data from farmland sites containing both SIC and SOC from 0 to 100
cm depth across the Loess Plateau and North China Plain were collected. After reorganizing and standardizing, the representative
SIC and SOC soil profile datasets were obtained and utilized to analyze the spatial distribution characteristics of SIC and SOC,
their interrelationship, and influencing factors in the loess farmlands. The results showed that similar mean SOC stock in the
0-100 cm soil layer across the two regions (6.6 kg/m=in the North China Plain and 6.7 kg/m=in the Loess Plateau). However,
there were significant differences in SIC stock, in the 0—40 cm soil layer, SIC stock in the North China Plain (5.9 kg/m3 was
significantly lower than in the Loess Plateau (8.9 kg/m3; conversely, in the 40—100 cm soil layer, SIC stock in the North China
Plain (10.7 kg/m3 was significantly higher than in the Loess Plateau (8.8 kg/m3. Sites with lower surface SIC levels in the North
China Plain were mainly distributed in the Hebei Plain, with longer farming history, which might experience SIC dissolution in
association with fertilization. Sites with higher surface SIC levels in the Loess Plateau were mostly found in low fertility soils

located in western regions experiencing higher erosion with high-SIC subsoil exposed. A significant positive correlation (P<0.01)
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was found between SIC and SOC in the 0-100 cm soil layer of the North China Plain, while a negative correlation was observed

in the Loess Plateau 0-100 cm soil layer. In summary, the SIC stock and its relationship with SOC in the North China Plain are

mainly influenced by agricultural management practices such as fertilization and irrigation. In contrast, in the Loess Plateau, it is

related to the spatial redistribution of soil carbon due to varying degrees of soil erosion.

Key words: Soil inorganic carbon; Soil organic carbon; Loess soils; Spatial heterogeneity; North China Plain; Loess Plateau
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Fig. 1 Spatial distributions of sampled soil profiles in loess farmlands of north China.
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Fig. 2 Surface soil pH in typical loess farmlands of north China
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Table 1 Statistics of soil carbon storages in different soil layers of typical croplands on loess parent materials
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Fig. 3 Distributions of SOC storages in different soil layers of typical loess farmlands
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Fig. 4 Distributions of SIC storages in different soil layers of typical loess farmlands
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Fig. 5 Distributions of SIC : SOC ratios in different soil layers of typical loess farmlands
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Table 2 Means and standard deviations of soil carbon storages in different layers in loess farmlands

T+ (cm) kP (n=24) ¥ £ )5 (n=28)
SoC SIC SIC : SOC SOC SIC SIC : SOC
0~20 28+05a 27x0.7b 1.0+0.3b 25+*13a 43+*13a 21+*10a
20~40 1.2+03a 32%07b 27x09b 1.7+08a 46*17a 35%*24a
40 ~ 100 2.7*0.7 a 10.7 +2.8 a 43=*12a 24*11a 8.8+38b 44+244a
0~100 6.6 +1.1a 16.5+3.8a 25*06a 6.7*+24a 17.7+54a 31+15a

W BRI+ bRdEE . Fl—f/NS PR ER SOC, SIC 8 SIC @ SOC A Al X sk /] 22 57 . 3 (P<0.05)
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Fig. 6 Relationship between SIC and SOC in typical loess farmlands
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Table 3 Means and standard deviations of carbon contents in high and low fertility soils of typical loess farmlands

X3 +JZE(ecm) = o (9wl

SoC SIC SIC : SOC SOC SIC SIC : SOC

B R 0~20 10.8+09a 9.8+38a 09+04a 8.8+0.7b 9.2%29a 1.0+03a
20~40 41x09a 109*25a 28=*12a 41+09a 10.4 +x29a 26+08a

40~70 29+0.7a 114+16a 41+07a 3.2+09a 11.1+28a 37%12a

70 ~ 100 27%*11a 123+25a 48+09a 27+09a 114 +35a 47+*18a

7+ 0~20 125+24a 10.8 £3.2 D 09=+04b 6.7+2.0b 140+33a 23+08a
20~40 75%*16a 11.1+29b 1.6 +0.7b 45x19b 144 +39a 41+24a

40~70 54=*15a 11.1+29b 22+10b 35*14a 145+55a 47%22a

70 ~ 100 47x16a 11.7 x33a 29*19a 34%l1l6a 141+59a 53+*28a

W BUR R + AR, AT/ NS FEARR R SOC, SIC & SIC @ SOC 7 i B J1 FUIE AR 77 44368 2 5 B 3 (P<0.05), & . 1%
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R EIEMHE K FR(P<0.01), #+HEF 0 ~ 20 cm
+ )2 SIC fif & f1 SOC fif & 1t i 3% i #H 6 K &
(P<0.05),
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