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Abstract; Grasslands are important contributors of carbon sequestration among terrestrial ecosystems, which play an
important role in the global biogeochemical cycle and energy exchange. Based on field surveys in July—August 2021, soil
samples of meadow steppe, typical steppe and desert steppe in Ningxia were collected. The organic carbon contents, bulk
density, total nitrogen, and pH of these soil samples were measured. We also monitored factors affecting carbon distribution
such as altitude, annual precipitation, annual mean temperature, aboveground biomass and soil water content. Results

indicated that content of the soil organic carbon decreased along the vertical soil profile, the average organic carbon content
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followed the order of meadow steppe > typical steppe > desert steppe. The distribution of grassland soil organic carbon
gradually decreased from the Liupan Mountains in the south to the dry sand belt in the middle along the altitude. Soil
organic carbon was significantly positively correlated with aboveground biomass, annual precipitation, altitude and soil total
nitrogen density, and significantly negatively correlated with annual mean temperature ( P<0.001), positively correlated
with soil water content, and negatively with soil bulk density (P<0.01), and no obvious correlation with soil pH. Amos
structural equation model was applied to evaluate the combined effects of environmental factors on grassland soil organic
carbon. The most important factors affecting organic carbon was altitude (r =0.78), which mainly caused regional
differentiation of precipitation and temperature to affect soil organic carbon indirectly ; followed by ahoveground hiomass (r=
0.559) ; then annual precipitation (0.539), which not only directly but also indirectly affected the soil organic carbon by
altering aboveground biomass and soil water content positively. Annual mean temperature indirectly affected organic carbon
negatively by influencing aboveground biomass (r=-0.259). The spatial distribution of grassland organic carbon in Ningxia
was dominated by precipitation and aboveground biomass closely related to precipitation. In the past 20 years, with the
increase of precipitation and the reduction of grassland anthropogenic disturbance, grassland ecosystem in Ningxia had a

very significant carbon sink function.
Key Words: soil organic carbon; spatial characteristics; influencing factors; grassland
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Table 1 Basic soil physiochemical feature

Grassland type Soil layer/cm (/em®) pH content/% (g/’kg) CV of SOC (kg/m?) Samples
) B 0—10 0.87+0.05¢ 7.98+0.06¢ 18.46+1.54a 42.22+1.83a 11% 0.35£0.02a 21
Meadow steppe 10—20 0.97+0.03¢ 7.98+0.07b  15.14+0.95a  38.37+1.09a 8% 0.37+0.04a 21
20—40 1.03+0.04b 8.06£0.09b  14.32+0.17a  31.64+2.37a 20% 0.58+0.03a 21
40—60 1.04+0.01b 8.12+0.12a 16.76+0.94a  24.97+3.48a 37% 0.50+0.04a 21
60—100 1.06+0.04b 8.22+0.11a 17.86+1.39a  16.25+2.38a 39% 0.60+0.13a 21
it 0 0—10 1.05£0.03b  8.19+0.03b 9.80+1.78a  15.99+0.74b 15% 0.16+0.01b 30
Typical steppe 10—20 1.08+0.03b 8.19+0.03a 10.59+1.59a  14.18+0.86b 19% 0.14+0.01b 30
20—40 1.12£0.03a  8.27+0.02a  11.29+1.45a  11.55+0.91b 25% 0.24+0.02b 30
40—60 1.16+£0.03a 8.34+0.02a 11.75+1.58a 8.96+0.62b 22% 0.20+0.02b 30
60—100 1.11£0.04b  8.39+0.02a  12.35+1.48a  6.65+0.44h 21% 0.33+0.03b 30
T VB i 0—10 1.24+0.04a 8.32+0.03a 1.01+0.16b 6.87+0.63¢ 24% 0.08+0.01¢ 21
Desert steppe 10—20 1.29+0.03a  8.29+0.04a 1.90£0.34b  6.07+0.56¢ 24% 0.07£0.01¢ 21
20—40 1.22+0.05a 8.26+0.07a 3.42+0.25b 5.67+£0.57b 27% 0.13+0.02b 21
40—60 1.23+0.04a  8.32+0.12a 4.67£0.39b  4.88+0.58b 31% 0.12+0.02b 21
60—100 1.284£0.07a  8.36+0.12a 5.27+0.54b  4.59+0.66b 38% 0.18+0.03b 21
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Fig.4 Correlation between organic carbon density and factors

# P<0.05; * * P<0.01; * * * P<0.001
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Ja , B R At R A0 BRI A S R B UIAH G . 7 B e i L DX A2 AR i M A s e o, n I b 3546 T
SR HTE W (3G 0, AR K dt A K HLIR B AR, B ARy K R T B A HLRR R R T AE T T A B OK
D R AR IS AR T A LRI LR

R2 E AR E R E U A 8] R 3 R

Table 2 Direct, indirect and total effects of influencing factors on grassland SOCD

A SN §5Y YeA HAER [HE22A A
Factors Total effects Direct effects Indirect effects
HEH Altitude 0.780 0.227 0.554

Hi A9 Aboveground biomass 0.559 0.559 —
AFRFEsKEE Annual precipitation 0.539 0.279 0.260
4EXJIE Annual mean temperature -0.253 — -0.253

F A KR Soil water content 0.007 — 0.007

SOCD ; HHEA LK JE Soil organic carbon density
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