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(School of| Environmental and Safety Eng,lneerlng, Chdng,zhou University, Changzhou 213164, Chma)

Abstl‘act Seil microorganisms play an importantgrole ‘i ecosy%tem function. Soil microbial community structure can be used to feed
back the status of heavy metal pollution In soil at different functional areas of mines related to mining activities. Samples of four
different land use types ( vegetable garden, tailings reservoir, heap mining area, and dressing area) were collected in the Shizishan
miniilg area, Tongling, Anhui Province, to determine the effect of heavy metal pollution on microbial community structure. Soil
physical and chemical properties and heavy metal contents of the four different land use types were measured, and soil microbial
community abundance and structure diversity were analyzed by Illumina MiSeq high-throughput sequencing technology. The results
show that there are significant differences in physical and chemical properties between different regions. The comprehensive pollution
index of Nemerow is heap mining area (7.28) > dressing area (6.99) > tailings reservoir (6.55) > vegetable garden (5.92). The
distribution of microbial community abundance and structure diversity was tailings reservoir > dressing area > vegetable garden > heap
mining area. In addition, principal coordinates analysis (PCoA), canonical correspondence analysis (CCA) , and correlation analysis
showed that land use type, soil pH and heavy metal content had significant effects on the microbial community. The dominant soil
microbial communities at the phylum level were Proteobacteria, Bacteroidetes, Acidobacteria, and Actinobacteria, at the class level
were [3-Proteobacteria, «a-Proteobacteria, and <y-Proteobacteria, and at the genus level were Flavobacterium, Kaistobacter, and
Ramlibacter. The bacteria that are more tolerant to heavy metals are Proteobacteria, Firmicutes, B-Proteobacteria, and Kaistobacter.
These results have deepened our understanding of microbial changes and aggregation patterns in soils of heavy-metal-contaminated
mining areas. This study can provide bacterial species and theoretical basis for bioremediation of heavy metal mining areas.

Key words: heavy metal pollution; microbial community structure; different land use types; high-throughput sequencing; Shizishan

mining area
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Table 1 ~ Soil moisture and nutrient content

. BT P AR o 7 %
TREK B oH A a :I:%(Ll L)‘i}il:l ARk 3 ﬁi’f‘q:

/g kg /g kg /mg-kg /mg-kg /mg-kg /%
(V. G.) 5.64 +£0.19 16.16 +1.35 2.91 +£0.48 334.53 +6.84 119.80 +6.47  118.10 £5.41 1.53 £0. 14
B (T.R.) 7.14 £0. 16 4.50 £1.07 1.52 £0. 60 129.99 +6. 46 2.41 +0. 86 57.95 +6.13 0.53 0. 12
WH X (H.M.A.)  3.75+0.20 8.21 +£0.73 1.95+1.52 169.27 +11.00 8.52+0.99 69.39 +3.33 4.27 £0.18
BT X (D. A.) 5.17 £0.19 3.17 +1.41 1.90 £1.33 127.94 +£5.48 8.32+0.95 36.56 +5. 31 0.62 +0. 12

x2 TEBESEIERTHREH
Table 2 Heavy metal content in soil and pollution index
. C Pb Z Cd Ni M PR S5 TG
RAER I . -1 -1 . -1 -1 ) -1 . -1 Lk o
/mg-kg /mg-kg /mg-kg /mg-kg /mg-kg /mg-kg ?‘EI;&(P )

F¥FE(V.G.) 341.98 +4.57  147.46 £5.63  471.02 £7.07 5.43+0.84 58.55+5.89  929.71 £8.78 5.92
B E(T.R.) 392.78 £3.93 94.45 +0.31  366.62 +1.47 6.09 £5.15 58.90 £3.34 1425.44 +£8.51 6.55
W X (H.M.A.) 297.48+5.19 406.40 +4.65 593.67 +3.45 6.63+1.17 65.07 +4.88  425.56 £5.08 7.28
PEH X (D. A.) 601.37£9.78  115.29 +6.27 362.62 +7.08 6.46 £0.27 37.31+5.05  866.46 +9.47 6.99
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Table 4  Correlation analysis between soil bacterial ecological diversity and soil physical and chemical properties

i H OTUs Shannon 5% Chaol F8%k Observed species 641
pH 0.953 " 0.828 0. 945 0. 878
HHL -0.063 0.187 -0.008 0. 160
Ee A -0.257 0. 065 -0.205 -0.009
B 0. 045 0.316 0. 101 0.278
R 0.179 0. 452 0.234 0.411
HRE -0.009 0.200 0.043 0. 190
Cu 0.393 0. 382 0.370 0.338
Ph ~0.964* -0.949 -0.962* -0.948
7n -0.888 -0.797 -0.869 -0.803
Cd 0.987 " 0.985 " 0.994 ** 0.996 **
Ni -0.289 -0.318 -0.271 -0.261
Mn 0.943 0. 794 0.930 0. 847

1) * FRBEME(P<0.05),

# xR A AHIC (P <0.01)
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