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Abstract: The changes in the carbon pool of alpine grasslands of the Qinghai-Tibet Plateau play an irreplaceably
significant role in promoting regional ecological balance and sustainable development. This study focused on the
alpine grasslands of the Qinghai-Tibet Plateau and analyzed the effects of winter warming, clipping, and their
interactions on soil organic carbon components and the stability of carbon pool. The results indicated that winter
warming significantly increased the content of easily oxidisable organic carbon in the soil. Clipping significantly
increased the content of soil particulate organic carbon and decreased the content of mineral-bound organic
carbon (P<C0.05). The interaction between winter warming and clipping significantly reduced the content of
mineral-bound organic carbon (P<Z0.05). Winter warming significantly enhanced soil carbon pool activity, the
carbon pool activity index, and the carbon pool management index (P<Z0.05). Soil moisture content showd a
highly significant positive correlation with the content of mineral-bound organic carbon (P<Z0.01) , while it
exhibited a significant negative correlation with the carbon pool activity and the carbon pool activity index (P<C
0.05). Redundancy analysis and hierarchical partitioning revealed that soil moisture content and nitrate nitrogen
concentration significantly influenced the components of soil organic carbon and the stability of the carbon pool.
This study provides fundamental data for understanding the changes in soil organic carbon pools under the

effects of climate change and human activities in the alpine grasslands of the Qinghai-Tibet Plateau.
Key words: Winter warming ; Clipping; Alpine grasslands; Organic carbon fractions; Carbon pool stability
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Table 1 Effects of winter warming and clipping on the stability of soil organic carbon pools
Eikin FREN KRG RXEDCER AR R NIEDCHEE X AE PR BER O XEDGER AIE R
Index NCXNW NCXW CXNW CXW F P F P F P
TR IG 1E CA 0.2440.01 0.2640.01%  0.2240.03%  0.30£0.03* 041 054 105 0.02 4.25 0.07
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T J2E 15 % CPT 1.0040.00 ® 1.014£0.00™  1.024£0.05  0.98+0.05"  0.05  0.82 0.14 0.71 0.81 0.39
TR AR5 CPMIT  100.0040.00 " 109.33+7.114  93.62+12.11"  120+16.82™  0.13 0.73 8.01 0.02 1.87 0.21

T AR & R N B RS BAR XS e AL PR B 82 k2 . R )

Note: Values in bold denote significant effects of winter warming, clipping, and their interaction on soil physicochemical properties. The

same as below
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Table 2 Effects of warming and clipping on physical and chemical properties of soil
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Fig.2 Correlation analysis of soil physicochemical properties with soil carbon components and carbon pool stability index (a),

redundancy analysis (b), and hierarchical partitioning analysis (c)
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