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Effects of Different Vegetatlon Types on Soil Mlcroblal F unctlonal Genes and Enzyme

Activities in, Reclaimed Coal Mine' ~~ # (N o "
NING, Yodvei' ¥ I N, ZHANG Hong' > LI Jm(fan"f - P
(1. Tnstitute, of Loess’ laaléau Shanx1 University, Taiyuan 030006 “China; %4 Shanm Yellow River Laboraton lIShamﬂ Unlversﬂy, Taiyuan 030006, China) .

Abstraet; Long-term coal mining has seriously damaged il structuibs and eco logical environments. Recldimed vegetation cotld effectively improve the  edological
enfvironment, There have heert many studies on soil phvsl(od chemical Lhdraﬂtenstl(s and microbial community structure, but there are few on soil functional microorganisms in
mlnlngfareas. In this studv soil. physieal and chemical properties, 5011 enzyme. ac[mtl,es, and the abundance of functional genes in carbon, nitrogen, phosphorus, and sulfur
cycling'were de,termmed in five reclaimed lands of different*vegetation t} pes. (Platyﬂa(lus orientalis, Picea asperata, Pinus tabuliformis, Pinus sylvestris, and Sabina chinensis )
in the' Jinhuagong mining &rea, Datong City, Shanxi province. The results showed that the restoration types produced significant effects on soil physical and chemical
properties)/'soil enzyme activities, and the abundance of 75 functional genes. The highest contents of total carbon, total nitrogen, and total sulfur were in the S. chinensis site.
The activities of dehydrogenase and urease were the highest in P. asperata, and the lowest alkaline protease activity was in P. asperata. The alkaline protease activity was the
highest in P. sylvestrist. The abundance of functional genes in the P. asperata forest was the highest, but the diversity index was significantly lower than that in other plots,
which might be due to the fact that the total abundance of ureC, acsA, and met in P. asperata accounted for more than 52%. Soil urease was significantly correlated with the
abundance of six functional genes. The B diversity of the functional microbial community was significantly different among the different vegetation types, indicating that
functional genes could better explain the effects of vegetation types on microbial function. The highest and lowest integrated fertility indexes were found in the P. sylvestris and
P. orientalis plots, respectively. In conclusion, soil functional genes are sensitive indicators signifying the effects of different reclamation types on soil microorganisms, and P.
asperata and P. sylvestris are more suitable for reclamation in this mining area.

Key words: mine reclamation; vegetation restoration type; integrated fertility index(TFT) ; soil enzyme activity; functional gene
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Table 1 ~ Soil physiochemical characteristics under different regeneration scenarios

- @Eil o w( éﬁfikl) o E‘ﬁ?{”zl) o E'Ei)
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Fig. 1 Soil enzyme activities in different regeneration scenarios
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Fig. 2 Absolute abundance of different soil microbial functional genes under different vegetation restoration
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Table 2 Correlation coefficients between soil enzyme

activities and microbial functional genes
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e [ 2 0.295 0.974 ** 0. 691 0. 692
Tl i 0.284 0.984 ** 0. 647 0. 669
AAEH 0.297 0. 964 ** 0.720 0.703
WEAIRER 0.300 0.988 ** 0. 636 0.675
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Table 3 Integrated fertility index of each field
i Eie 2 PC1 PC2 PC3 IFI
A 1.58 0.17 0.10 1.85
i/ 1.63 0.23 0.12 1.98
=t 1.78 0.13 0.10 2.01
T 1.72 0.27 0.12 2.11
] 1.64 0.18 0.10 1.91
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