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Effect of foraging tunnel disturbances created by plateau zokor on plant carbon

pool density in different types of alpine grassland ecosystems
YANG Huan, JIN Yujie, DUAN Yuanyuan,LI Jie,PANG Xiaopan,GUO Zhenggang *

State Key Laboratory of Herbage Improvement and Grassland Agro-ecosystems, College of Pastoral Agriculture Science and Technology, Lanzhou University,
Lanzhou 730020, China

Abstract: The plant carbon pool, an important source of the grassland soil carbon pool, plays a crucial role in carbon
cycling and climate regulation. Small subterranean herbivores, such as the plateau zokor ( Eospalax baileyi) , significantly
influence the plant carbon pool through their extensive foraging activities in grassland ecosystems. This study focuses on the
plateau zokor, an endemic subterranean herbivore of the Qinghai-Tibet Plateau, which inhabits various types of alpine
grasslands ; alpine meadows, alpine steppes, and alpine meadow steppes. Using in-situ paired sampling, we analyzed the
effects of foraging tunnel disturbances on the plant carbon pool and identified key factors influencing the plant carbon pool in
both tunnel and non-tunnel quadrats. Our results indicate that foraging tunnel disturbances significantly reduce both the
aboveground and belowground plant carbon pools, with the pronounced impact in alpine steppes, followed by alpine meadow
steppes and alpine meadows. The ratio of belowground to aboveground plant carbon pools also declined across the three
alpine grassland types, indicating a greater impact on belowground pools. Key factors such as soil moisture, microbial

biomass carbon, and organic carbon levels were crucial in influencing the plant carbon pool changes. These findings suggest
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the importance of considering the impacts of small subterranean herbivores when assessing carbon pools in alpine grassland

ecosystems and provide a scientific basis and practical methods for future management and restoration of plant carbon pools.

Key Words: alpine grasslands ;foraging tunnel ; plateau zokor;plant carbon pool ;random forest
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Fig.2 Ratio of belowground and aboveground plant carbon pools in different grassland types
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®2 HAEREFATAREMERNY T BBV ERMBEYRASE
Table 2 Soil physicochemical properties and microbial biomass carbon and nitrogen concentrations of different grassland types under foraging

tunnel disturbances

Eiga i 2 JEI I X 38 X P
Parameter Grassland types Non-tunnel Tunnel
T AR E e FE R 25.29+8.30 19.9+7.27 <0.001
Soil moisture/% e S B ) R Ji 35.44+7.62 31.87+9.51 <0.01
EIER 29.36+9.01 23.66+8.95 <0.05
+45¢ pH e JE R 7.54+0.39 7.88+0.47 <0.05
Soil pH it ) B J5 7.18+0.36 7.37+0.29 <0.01
o FE L ] 7.28+0.33 7.68+0.39 <0.05
T [SE SN 0.88+0.29 0.91+0.21 <0.05
Soil bulk density/ (g/cm®) e S ] 1 J5 0.62+0.23 0.89+0.21 <0.05
(SRS R | 0.69+0.27 0.78+0.20 <0.05
MR R o i 19.54+3.17 19.78+2.38 ns
Soil temperature/°C i ) L 16.61+2.27 16.21%2.21 ns
SESER | 15.32+2.24 15.01£2.27 ns
HHEE bR 1o FEJgT 32..40+3.14 23.92+2.78 <0.01
Soil organic carbon/ (g/kg) i ) AL 37.83+2.34 32.74+1.98 <0.01
IR 50.54+3.75 41.22+3.09 <0.01
R e T FERL 5.10£0.33 4.91£0.42 <0.01
Soil total nitrogen/ ( g/kg) ol A7) L Ji 5.69+0.36 5.16+0.29 <0.01
T IERA 6.7220.34 5.13+0.37 <0.05
TSR R FERL 16.16+1.33 9.54+0.87 <0.05
Soil ammonium nitrogen/ ( mg/kg) e FE ) R 16.03+1.013 9.69+0.84 <0.05
EIERA 15.91+0.99 10.40+0.78 <0.01
TIEMAR e JE L 10.40+0.75 7.05+0.56 <0.01
Soil nitrate nitrogen/ ( mg/kg) T FERE ) KL 14.94+1.02 9.46+0.81 <0.05
EIER A 15.58+0.96 11.97+0.87 <0.05
R I FERL 0.68+0.17 0.65+0.08 ns
Soil total phosphorus/(g/kg) 1 FE R ) 1L T 0.69+0.07 0.72+0.08 ns
i FE B ] 0.71+0.04 0.80+0.07 ns
DGR ={71 T FE L 399.11+33.18 348.62+27.77 <0.01
Soil microbial biomass carbon/ ( mg/kg) e S B ) R Ji 449.73+32.1 417.89+21.91 <0.01
e FE B ) 518.57+33.74 461.70£23.04 <0.01
DGR ¢ 1o FERLJ5T 16.68+1.03 14.51+1.01 <0.01
Soil microbial biomass nitrogen/ ( mg/kg) [SESCR G 19.52+0.97 16.40+0.91 <0.05
[SESCR | 23.93+1.14 16.33+0.94 <0.05

R BUE N HE +FRIEZZ  ns :not significant FRAS B3
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