39 4 Vol. 39 No.4

2018 4 ENVIRONMENTAL SCIENCE Apr. 2018
1 2 2 2%
(1. 030006; 2. 030006)

[lumina MiSeq

( Proteobacteria) .

( Actinobacteria) . ( Firmicutes) . ( Acidobacteria) ; ( Ascomycota) .
( Basidiomycota) ( Zygomycota) .
» X172 A : 0250-3301(2018) 04-1804-09 DOI: 10. 13227/j. hjkx. 201707148

Driving Factors of the Dynamics of Microbial Community in a Dam of Copper
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Abstract: The relative importance of the deterministic versus stochastic processes underlying community dynamics has long been a
central theme in community ecology and is intensively debated in the field. Microbial communities play key roles in nutrient cycling
and the flow of energy in ecosystems. The research on the structural dynamics of microbial community will provide data and theoretical
support for understanding the assembly mechanisms of community and for predicting the dynamics of microbial community under
environmental stress. In this study the Illumina MiSeq method was applied to investigate the structural dynamics of bacterial and
fungal community in a dam of Shibahe mine tailings at different restoration stages ( 145 years) . The results indicated that the soil
physicochemical properties in the dam of mine tailings formed an ecological gradient and the plant community showed succession along
the restoration time. The diversity of plant communities was significantly correlated with soil nutrient contents but not with soil heavy
metal contents. The structure of the microbial communities showed significant differences at different restoration stages of the dam land
in which Proteobacteria Actinobacteria  Firmicutes and Acidobacteria were the dominant bacterial phyla and Ascomycota
Basidiomycota and Zygomycota were the dominant fungal phyla. The assembly of the microbial community was shaped mainly by the
soil nutrients and soil heavy metal contents but plant diversity had no significant effect on the microbial community structure. It was
suggested that edaphic factors drive the dynamics of microbial communities under the stress conditions of pH and heavy metals on
small local scales.
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Fig. 1 Sampling profile of the study area
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Fig. 2 Changes in the plant diversity indexes along the successional

chronosequence of plant communities in the tailings dam
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Table 1  Relationship among the different environmental factors and plants diversity
pH PS TC TN C/N As Cu Mn Ni Pb
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TC -0.84* -0.41 1
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C/N 0.54" 0.3 -0.46 —-0.74™ 1
As -0.60" -0.11 0.37 0.44 -0.36 1
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Fig. 3 Phylogenetic tree of the microbial community in the soil of the tailings dam
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Fig. 4 Relative abundances of the dominant families of bacteria and fungi in the microbial community in the soil of the tailings dam
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Fig. 5 Non-metric multidimensional scaling ( NMDS) of the correlation between

the microbial community ( dominant families) and the physicochemical factors
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