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fauna diversity in arid saline-alkaline soils

Zhao Xuan', Liu Rentao', Fang Jin', Zhou Lei', Yang Min', Zhao Wenzhi
(1.School of Ecology and Environment, Breeding Base for State Key Laboratory of Land Degradation and
Ecological Restoration in Northwestern China, Key Laboratory for Restoration and Reconstruction of Degraded
Ecosystems in Northwestern China, Ministry of Education, Ningxia University, Yinchuan 750021, China;
2.Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: [Objective] Sand covering can influence meso-micro soil fauna communities by improving soil
physicochemical properties and root microhabitats. This study investigates the distribution patterns of soil fauna
diversity and their environmental drivers under different sand-covering depths and shrub establishment, aiming to

provide a scientific basis for the improvement of arid saline-alkali soils and biodiversity conservation. [ Methods] In
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the arid saline-alkaline land on the southeastern edge of the Tengger Desert, three sand-covering depth treatments
(20 cm, 30 cm, and 40 cm) were established, and seedlings of Tamarix ramosissima and Caragana korshinskii
were planted to investigate the temporal dynamics of community composition and diversity of meso-micro soil
fauna under sand covering and shrub establishment, and to analyze their relationships with soil environmental
factors. [Results] (1) Two months after planting C. korshinskii, the abundance of common soil fauna groups
significantly increased with greater sand-covering depth. In later stages, sand-covering depth significantly affected
the abundance of rare and dominant groups in T. ramosissima habitats but had weaker effects in C. korshinskii
habitats. (2) In T. ramosissima habitats, the diversity of meso-micro soil fauna was mainly affected by growth
time, while the effect of sand-covering depth was limited. In C. korshinskii habitats, diversity significantly
increased with sand-covering depth at 2 months after planting, but no significant differences were observed among
different sand-covering depths at 13 months. (3) RDA results indicated that changes in soil available phosphorus
induced by sand-covering and shrub establishment were important environmental factors affecting the distribution
of meso-micro soil fauna diversity. [ Conclusion] Sand covering and shrub establishment drive the optimization of
meso-micro soil fauna community structure by altering habitat conditions such as soil available phosphorus.
However, there are temporal differences in community responses under different shrubs. In T. ramosissima
habitats, the diversity of meso-micro soil fauna is primarily affected by growth time, while in C. korshinskii
habitats, it is sensitive to sand-covering depth only at the early stage. It is recommended that suitable sand-
covering depths be determined for different shrub types in practice to facilitate the rapid restoration and
maintenance of soil fauna diversity.
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Fig.3 Variations in soil fauna community indices across different habitats
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Fig.4 Soil fauna-environment relationship in shrub microhabitats (RDA ordination)
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Table 3 Spearman correlations of soil fauna community indices with environmental factors in shrub microhabitats
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