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Analysis of -aSOil Bacterial Communlty Structure “and Ecological Function

Characterlstlcs in/ Different Pollutlon Levgls of Lead-zinc Tailings in Datong

LIU Ze-xun., ZHUANG Jia-yao ™ | LIU Chao, ZHENG Kang, CHEN Ling

(College.of Forestry, Nanjing Forestry University, Nanjing 210000, China)

Abstract: A rapid rise in industrialization has led to the accumulation of copious mining waste, which has caused serious destruction of the ecological environment, resulting
in severe pollution problems that need to be addressed urgently. In this study, altered soil bacterial communities in different polluted areas were analyzed using the Illumina
high-throughput sequencing technique. The primary factors along with physical and chemical factors influencing the soil bacterial communities were also investigated, and the
associated potential ecological functions were predicted. The results of these analyses indicated that aggravated pollution caused severe loss of tailing soil nutrients. A total of
14253 bacterial OTU was obtained from the soil samples. The total numbers of OTU in the heavily polluted area (W1) , moderately polluted area (W2), lightly polluted area
(W3), and clean area (CK) were 3240, 3330, 3 813, and 3 870, respectively. However, the soil OTUs decreased gradually with increasing pollution. Tn the a-diversity
index analysis, the richness and evenness of the soil bacterial community were significantly decreased in the W1 group. A significant decrease in the Chaol, ACE, and
Shannon indexes was also observed in the W1 group, whereas no significant difference was observed in the W3 group compared to the control. The dominant bacterial phyla
identified in the soil wereB-Actinobacteria, B-Proteobacteria, and B-Chloroflexi. Further, the relative abundance of B-Actinobacteria and B-Proteobacteria was high, whereas
relative abundance of B-Chloroflexi in the W1-W3 groups was low compared to that in the control. The relative abundance of the dominant phylum in the W1 group was
significantly different than that in the CK group (P <0.05). RDA showed that the soil physical and chemical properties selected in this study explained the total variation in
soil bacterial community by 93.35%. Spearman analysis showed that B-Actinobacteria was negatively correlated with nitrogen source and organic matter and positively
correlated with pH; B-Proteobacteria was negatively correlated with nitrogen source, phosphorus source, available potassium, and organic matter and positively correlated with
total potassium and pH; and B-Chloroflexi was positively correlated with nitrogen source, phosphorus source, available potassium, and organic matter and negatively correlated
with pH. Tax4 Fun was used to analyze the biological metabolic pathway. Heavy metal pollution in the soil affected the soil bacterial community and changed the main types
of biological metabolism. The ecological functions of soil bacteria groups in different polluted areas were predicted by FAPROTAX. The results showed that the dominant
metabolic patterns were affected by the pollution degree, and the metabolic patierns of soil bacteria in polluted areas were relatively single. The functional abundance of
metabolic patterns of soil bacteria communities in CK was higher than that in polluted areas, which not only participated in degradation metabolism but also related to oxidation
metabolism.

Key words: tail mining area; soil physical and chemical factors; high-throughput sequencing; bacterial community structure; ecological function prediction
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Jtogl & wmm | [stow [ st w2y [ g0 DHIR(N3) HRI(CK)
o (Ph)/mgtkg ™\ 22.3 110.:4942.34d | 55.06+0.98¢ | 39,06 +2. 12b 10.3 1. 03a
“o(Z1) fmg-kg ™! e 625 1‘80‘. 62 £§. 26d_- f"“f 123,62 £5. 12¢ 93.75 +4.331 52.0 £6.26a
LERT5HIER(PY) — o 4.45 e 2.23 1.82 0. 68
T R e — TSR PV e RS Wi

D) FFTARFVNG FEZFORTE P <0.05 KF L 2SR5, TR, " F0R AR
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2 ATLUE Y, 32 B 5 e 115 4L IX X +
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Table 2 Physical and chemical properties of soil in different pollution areas

+ LR T EETGYRX (W) TG YL X (W2) BETGYLIX (W3) %X (CK)
w(TN) /g kg™ 0.41 £0.04a 0.59 +0.02b 0.80 +0.02¢ 1.63 +0.03d
w(AN)/mg-kg ™! 27.85+2.27a 41.59 £1.72b 56.81 +2.28¢ 131.58 +1.03d
w(TP)g kg™ 0.82 £0.01b 1.04 £0.04c¢ 0.75 +0.06a 1.39 +0.03d
w(AP)mg-kg ™! 1.88 +0. 14a 2.80 £0.15b 5.08 £0.2lc 143.56 0. 66d
w(TK) /g kg™ 25.51 £0.64b 28.77 +0. 19¢ 29.50 +0.65¢ 20.93 +0.31a
w(AK)/mg-kg ™! 105.64 £3.95a 121.36 £3.57b 162.07 £4.33c¢ 514.44 +1.71d
w(OM)/g-kg™! 5.01 20.33a 7.19 +£0.47b 9.62 +0.50¢ 19.53 +0.42d
pH 8.47 +0.02d 8.35+0.02¢ 8.22 +0.04b 7.16 +0.06a
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