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Fig. 1

Non-metric multidimensional scaling (NMDS) plots indicating 2-dimensional distances of soil mesofauna community of

the alpine marsh meadow (AMM ), alpine meadow (AM), alpine steppe meadow (ASM), and desertification alpine
meadow (DAM) in June and October in the Shule River headwaters
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Table 1

The results of two-way ANOV As for sampling periods and habitat types affected community structure and

dominant groups of soil mesofauna in the Shule River headwaters

TR+ ) PR A a2
Soil mesofauna Sampling periods (SP) Habitat types (HT) SPXHT
Y% Community
% 1% Density 7.747 21. 187 2.08™"
KM & B Group richness 0.52"* 31.29™ 1.23"
Z AR %L Diversity index 4.33" 17.57 0. 40™*
T FLZEHE Dormant groups
W F - Acarina 2.47"* 8. 73" 2.81
B H Collembola 0.61™" 21.95™ 0.61™
F 537 H Oribatida 27.59" 8.17" 0.22"*
58I F H Prostigmata 17.477° 8.94" 9.90™"
Y H Mesostigmata 0.43" 33,717 0. 68"
KA BERl Entomobryidae 40.15™ 27.95™ 3.01°
BRA R Hypogastruridae 53.97" 8.06" 8.99™
24 BER) Isotomidae 22,417 44,20 3.33
K 5F} Lysaeidae 3. 44" 21.217 0.96"*.
1%} Coccoidea 0.35"* 10.76™ 0.48™*

W TRFEP<0.001, THEFEP<0.01, T fRFEP<0.05, "~ fLFE P>0.05,
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Fig. 2 The density, groups richness, and Shannon-Wiener index of soil mesofauna community in the alpine marsh meadow

(AMM), alpine meadow (AM), alpine steppe meadow (ASM ), and desertification alpine meadow (DAM )

in June and October in the Shule River headwaters
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Fig. 3 The QBS-ar index of soil mesofauna community in
the alpine marsh meadow (AMM), alpine meadow (AM),
alpine steppe meadow (ASM), and desertification alpine
meadow (DAM ) in the Shule River headwaters
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Fig. 4 The density of Acarina and Collembola of the alpine marsh meadow (AMM), alpine meadow (AM), alpine steppe

meadow (ASM), and desertification alpine meadow (DAM) in June and October in the Shule River headwaters
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Characteristics of soil animal communities in alpine meadows in the source
region of Shule River and their responses to soil moisture changes

LIU Jiliang'?, ZHAO Wenzhi'?, WANG Yongzhen'?, FENG Yilin’,
LIN Yongyi'?, CHEN Shengyun’

(1. Linze Inland River Basin Research Station, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences,
Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Ningxia University, Yinchuan 750021, Ningxia, China)

Abstract: Soil water availability is affected by alpine meadow degradation, which profoundly affects soil fauna
diversity and ecological function. However, little knowns about the composition of soil fauna in alpine meadow
ecosystems. How changes in soil water content affect their distribution and diversity during alpine meadow deg-
radation is still unclear. Our study area was the Shule River headwaters in the western Qilian Mountains, alpine
marsh meadow (AMM ), alpine meadow (AM), alpine steppe meadow (ASM) and desertification alpine mead-
ow (DAM) formed a gradient of degradation of the Shule River headwaters. In June and October 2021, soil me-
sofauna was collected using the improved Tullgren funnel method in the AMM, AM, ASM, and DAM habitats
of the Shule River headwaters, at the same time soil water content was also measured in four alpine meadow hab-
itats. Further, soil mesofauna diversity, Acarina/Collembola (A/C) ratios, and the soil biological quality index
(QBS-ar) in four alpine meadow habitats were calculated, and a regression analysis was performed to determine
the impact of soil water content on soil mesofauna community indices during the degradation process of alpine
meadows in the Shule River headwaters. Results showed that soil mesofauna communities differed considerably
between the four alpine meadow habitats, degradation of alpine meadows in the Shule River headwaters strongly
affected the density changes of soil mesofauna such as mites (Acarina) and springtails (Collembola) , and their
response patterns to alpine meadow degradation determined the assemblage of soil mesofauna community. Fur-
thermore, the density, group richness, and Shannon-Wiener index in soil mesofauna communities in ASM habi-
tats was significantly higher than those in AMM, AM, and DAM habitats in June and October in the Shule River
headwaters, respectively. In October, the density and group richness of soil mesofauna communities in AMM
habitats was significantly higher than those in AM and DAM habitats of the Shule River headwaters. Changes in
soil mesofauna QBS-ar indices of four alpine meadow habitats during two sampling periods are consistent with
the Shannon-Wiener index of soil mesofauna community, and A/C ratios over two sampling periods followed the
opposite pattern. Alpine meadow degradation caused soil mites to respond differently, and there were seasonal
and taxon-specific differences. The density of Oribatida in ASM habitats was significantly greater than those in
the other alpine meadow habitats in June and October. As compared to AM or DAM habitats, ASM habitats had
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a significantly higher density of Mesotigmata in June and October. In June, the density of Prostigmata was sig-
nificantly higher in ASM habitats than in AM and DAM habitats, and in October, it was significantly higher in
ASM habitats than in AM and DAM habitats. Soil springtails responded in the same way to alpine meadow deg-
radation in June and October, and the density of Entomobryidae and Isotomidae significantly outnumbered other
alpine meadow species in ASM habitats. Alpine grassland degradation was associated with changes in soil mois-
ture content and soil mesofauna community indices in the Shule River headwaters. During the degradation of al-
pine meadows, soil water content and the density, group richness, and Shannon-Wiener index of soil mesofauna
community showed a significant quadratic curve relationship, and soil mesofauna community indices and soil
water content first increased and then decreased. We also found a similar relationship QBS-ar index of the soil
mesofauna community and soil water contents with other soil mesofauna community indices. In conclusion, the
density, Shannon-wiener index, and QBS-ar index of soil mesofauna community in ASM habitats were higher
during the degradation of the alpine meadow, indicating that a certain degree of declined soil water availability
due to degradation of an alpine meadow could improve the diversity and ecological functions of soil mesofauna
in the Shule River headwaters.

Key words: Shule River headwaters; alpine meadow degradation; soil mesofauna; community structure;
QBS-ar index
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