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Effect of Grazing Intensity on the Soil Organic Carbon And its Active
Components on Xilingol League Typical Steppe

HE Li-ming', LIU Xin-rui', WANG Zhong-wu", YAN Jia', ZHANG Ting-yi',
QU Zhi-qiang', LI Zhi-guo', ZHANG Heng”
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Inner Mongolia 013800, China)

Abstract: This study aimed to elucidate the effects of varying grazing intensities on soil active organic carbon
fractions and their environmental driving mechanisms in the typical steppe of Xilingol League, which could pro-
vide empirical support for carbon management strategies in grassland ecosystems. Three grazing treatments—
no grazing (CK) , moderate grazing (MG) , and heavy grazing (HG) —were established in the experimental
area using a completely randomized block design with five replicates per treatment. Soil physicochemical proper-
ties, soil organic carbon (SOC), and its active fractions were quantified and analyzed. Compared to CK, MG
significantly decreased the contents of particulate organic carbon (POC) and microbial biomass carbon (MBC),
but significantly increased the easily oxidizable organic carbon (EOC) content. The HG treatment significantly
reduced the contents of POC and dissolved organic carbon (DOC). Furthermore, POC and MBC contents
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under MG were significantly higher than those under HG. SOC exhibited a highly significant positive correla-
tion with all its active fractions (P<C0.05). Soil water content (SWC) and total nitrogen ( TN) were identified
as the key factors influencing SOC and its fractions. Overall, grazing reduced the contents of SOC and its active
fractions in the typical steppe. Therefore, avoiding heavy grazing is recommended. Incorporating soil moisture
regulation and moderate nitrogen supplementation during pasture utilization can enhance soil carbon sequestra-
tion, thereby maintaining soil quality and carbon pool functionality.

Key words: Typical steppe; Grazing intensity ; Active components of soil organic carbon ; Biomass
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Table 1 Effects of different grazing intensities on soil physical and chemical properties and aboveground biomass of communities
R TN/ (g-kg ") SWC/% pH f& SBD/ (g-em™®) AGB/g
CK 12.85+0.84" 8.75+0.33" 7.45+0.06% 1.314+0.02% 131.740.97%
MG 9.8540.46" 7.0440.29" 7.7340.03" 1.4140.05* 92.144.45"
HG 8.85+0.07" 6.9+0.18" 8.1+0.01¢ 1.5020.08" 88.72+3.57"

T R PSR E S [ — FE AR AR TS R K R A W A B E) A7 AE R 35 25 S (P<<0. 05) 5 £ TNAV R £ 4% SWCe it
A K pHAR R L pHAE ; SBD AR HHEA E  AGB AR R b /B W it

Note: Data are presented as mean £ standard deviation (SD). Different uppercase letters indicate significant differences between treatments

(P<<0.05). TN, soil total nitrogen; SWC, soil water content; pH: soil pH; SBD, soil bulk density; AGB, community aboveground biomass
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Note: Different uppercase letters indicate significant differences among different grazing treatments within the same soil layer; different lowercase

letters indicate significant differences among different soil layers under the same grazing treatment
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Fig. 5 The correlation between soil organic carbon and its
active components and soil physical and chemical properties as
well as aboveground biomass of plant communities
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Table 2 Montlocca displacement test for Soil physical and

chemical properties and organic carbon and its active

components
BT Factors  fff B % Explanation/ % AHEEd  BFEMHP
SWC 41.6 30.6 0.002
TN 10.1 8.8 0.010
AGB 3.4 3.1 0.098
SBD 2.1 2.0 0.184
pH 0.5 0.4 0.560

R SWCMRER S K TNICR 22 AGB I E
WA LB PRt s SBD AU L 4% 35 pH AU R 13 pH{H

Note: In the table, SWC represents soil water content; TN rep-
resents soil total nitrogen; AGB represents community aboveground
biomass; SBD represents soil bulk density; pH represents soil pH
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