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Abstract: [ Objective] The effects of different vegetation configurations of Hippophae rhamnoides forests in an
open-pit coal mine dump site on understory plant diversity and soil nutrients were investigated, and suitable
ecological restoration modes were identified, in order to provide a scientific basis for ecological restoration of mine
dump sites. [ Methods| Taking a dump site of the Manlailiang open-pit coal mine in Ejin Horo Banner, Inner
Mongolia, as the study area, field surveys of vegetation communities and measurements of soil chemical
properties were conducted for three H. rhamnoides configuration types: pure H. rhamnoides forest (type [ ),
simultaneous planting of Medicago sativa and H. rhamnoides (type Il ), and sequential planting in which M.
sativa was established two years earlier than H. rhamnoides (type [l ). Pearson correlation analysis and principal
component analysis ( PCA ) were used to comprehensively evaluate their ecological effects. [ Results ]
@ Understory vegetation diversity and soil nutrient contents differed significantly among the three configurations
(p<<0.05), and species diversity indices were ranked as type [ = type [l > type [l . @ In the 0—40 cm soil
layer, soil organic matter content followed the order: type I (7.54 g/kg) > type Il (6.82 g/kg) > type Il
(6.65 g/kg). Total nitrogen, total phosphorus, total potassium, available phosphorus and available potassium all
followed the order: type [ = type I => type Il . @ Correlation analysis showed that total potassium and
available potassium were positively correlated with species diversity indices, whereas alkali-hydrolyzable nitrogen
was negatively correlated with species diversity. In the dump-site habitat with weak resource heterogeneity and
pronounced water stress, H. rhamnoides shows better adaptability under higher alkali-hydrolyzable nitrogen
conditions , and shading and competitive exclusion dominated , leading to decreased community diversity.
@ Principal component analysis showed that vegetation restoration configurations should emphasize both the
supply capacity of basic soil nutrients and the sustainability after community establishment (community stability
and the positive nutrient cycling of the soil-vegetation system). The configuration in which M. sativa was
established two years earlier than H. rhamnoides was close to a restoration mode characterized by enhanced
nutrient supply and activation, whereas the pure H. rhamnoides forest was closer to a restoration mode
characterized by community stability and maintenance of nutrient cycling. [ Conclusion] Different vegetation
configurations of H. rhamnoides forests show significant differences in soil chemical properties and biomass.
Overall, the pure H. rhamnoides forest performs best in promoting community species diversity and improving soil
nutrients, whereas the simultaneous planting mode of M. sativa and H. rhamnoides performs worst.

Keywords: open—pit coal mine; Hippophae rhamnoides forest; configuration pattern; vegetation diversity;

soil nutrients; ecological restoration
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Table 1 Basic community characteristics of Hippophae rhamnoides forests in study area
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Fig.1 Distribution of herbaceous plant families and genera in sample plots
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Table 2 Family-level composition characteristics and life-
form structure of understory plant communities
in H. rhamnoides plantations with different
vegetation configurations
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Fig.2 Changes in species diversity among

different sample plots
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