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Abstract: To investigate the traits and the driving factors of bacterial community in copper tailing—pond s different tailing
layers during the process of oxidation/acidification, three—depth layers of tailing—pile at the Shuimuchong tailing—pond in
Tongling City of Anhui Province were studied with their physico—chemical properties, content of heavy metals, and bacterial
diversity being analyzed. As a result, the study showed that pH value gradually increased with the depth, nitrogen and phospho-
rus were concentrated in the surface and bottom layers respectively, the contents of Cu and Pb decreased with increasing depth,
while the contents of Zn and Mn increased, and the fact of low heavy—metal content and high organic matter content made it
possible to enhance mid—layer bacterial diversity, Proteobacteria, Firmicutes and Chloroflexi having heavy —metal resistance
ability being dominant in the tailing piles. Being an important part of the nutrient cycle, bacteria such as Pseudomonas, Acineto-
bacter, and Anoxybacillus became the dominant genus, and the distribution of various taxas of bacteria in the surface tailing—
pile was in balance, while the rare taxa was enriched in the middle layer, and the rare and middle taxas were enriched in the
bottom. In addition, pH value was driving rare taxa to change, while Mn and TP were leading the common taxa’s shift.
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Table 1 Physicochemical properties and heavy metal content of different layers of tailings

B 4= Alb)Z LR Ji: )z
pH 4.58+1.14b 7.28+0.12a 7.6120.03a
SR TN/(g-kg™) 0.18+0.04a 0.12+0.01ab 0.09+0.02b
LW TP/(g-kg™) 0.120.02bc 0.10.02¢ 0.17+0.01a
BHRA AN/(mg-kg™) 49.88+14.37 25.52+1.92 29.47+3.42
A3 AP/(mg-kg™) 1.54+0.38b 1.8+0ab 1.54+0.26b
AL OM/(g-kg™) 9.93+5.67b 41.79+5.26a 14.24+0.83b
i Cu/(mg-kg™) 781.33+95.12a 647.09+169.71a 456.48+83.71a
4% Mn/(mg -kg™) 1 078.39+202.34b 1 170.21+430.55b 2194.26+124.23a
#Pb/(mg-kg™) 100.55+9.33a 80.29+21.78a 70.29+5.83a
4% Zn/(mg-kg™) 701.85+223a 1111.23+383.93a 1 643.7+132.29a
HCd/(mg-kg™) 1.62+0.83a 1.07+0.14a 2.04+0.63a
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Fig.2 Venn diagram of OTU richness distribution
in different layers of tailings
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Fig.3 Differences in bacterial diversity and community structure in different layers of tailings
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Fig.4 Differences in bacterial community composition in different layers of tailings

vidus ) 53 AR AT R JE AT R, 3R
W& (Massilia) 5 Z A, M F AL 2 h A
MTEJEAE JZ AR, WA 2 £ 40 14 & (Rhodo-
bacter) UK & (Sediminibacterium) i DP &
J& (Sulfurovum) | 12 ¥Rt J& (Acidisoma) FIANFT H &
(Caulobacter) FE45 )2 o A B3 — 3, BIAEXT = B fifi
TREE RS s, e bR 2 v i m . B R GRS
(Veillonella) 5 W & % J& (Methyloversatilis) 5 2 #fl
B, E AR TR = B e HLAE L 2 A X =F
=K. 2 JE (Rhodomicrobium ) ¥ %} 3 73 A 1
A1, RIS AL ZTh R (E 5) .
x2 EVHRTFEFE ZENREXHEETRE

Table 2 Abundant, middle and rare groups of enriched bacteria
in tailings samples
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Fig.5 Distribution maps of abundant, middle and rare taxas
of enriched bacteria in different layers of tailings
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Fig.6 Inter group differences of bacterial community in different layers of tailings
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Fig.7 The correlation between the relative abundance of each
dominant bacterial phylum and environmental factors
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