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Abstract: In order to reveal the effects of heavy metal pollution on microbial community compositions and microbial community
diversity in tailing area we conducted an experiment by examining the microbial community in tailing water sediments and tailing sand
in Shibahe copper tailing in Zhongtiao Mountain. Differences in microbial community compositions in different habitats and their
relationships with environmental parameters were analyzed. The results showed that the richness and diversity of microbial community
were the largest in tailing sand but the lowest in tailing water. Microbial community compositions were similar between tailing water
and sediments. There were significant positive correlations between the relative abundance of the dominant family
( Sphingomonadaceae) and contents of heavy metals (Cd Cu Mn Ni Pb Zn) while there were significant negative correlations
between relative abundances of Caulobacteraceae  Methylobacteriaceae  Nocardioidaceae ~ Microbacteriaceae  Micrococcaceae

Streptococcaceae and Paenibacillaceae and heavy metal contents. It showed that most of the bacteria were inhibited by heavy metals

but Sphingomonadaceae had a higher tolerance to heavy metals which may indicate that it has a potential for remediation of heavy metal
contamination.
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Table 1 Physical and chemical properties of four sampling points/mg*kg ™'
™ SD1 SD2 TS
pH 9.21 +£0.009a 8.60 +0.023b 8.89 +0.038a 8.13 +£0.019¢
NO; N 63.64 +£0.053a 0.73 £0.037b 0.49 £0.017¢ 0.25 +£0.022d
NH," N 7.52 £0.041a 0.31 £0.015b 0.29 +0.009b 0.21 £0.121b
NO; N 10.32 +0.062a 0.28 +0.011b 0.30 +£0.011b 0.11 £0.021c
TN 88.54 +2.289 89.34 +4.985 65.11 +9.875 98.43 +12.336
TC 31.07 £1.701¢ 6080.86 £17.137a 5313.83 £79.083b 5156.22 +77.152b
TS nd 876.83 +3.568a 683.63 +17.223b 426.85 +60.551¢
C/N 0.37 £0.031b 68.46 +3.514a 85.31 +£12.289a 54.16 +7.081a
As 6.59 £0.695b 16.02 £2.701a 10.47 +2.360ab 16.95 £2.779a
Cd 0.03 £0.004b 0.00 +0.000b 1.55 £0.269ab 2.96 £1.414a
Cr 0.006 +0.007b 71.17 +4.472a 53.05 +11.772a 76.35 +£6.619a
Cu 0.02 +0.005d 174.03 +10.017b 83.97 +£22.316¢ 418.21 +33.328a
Mn 0.003 +0.001¢ 313.50 +4.377b 256.75 +55.468b 505.93 +17.711a
Ni 0.02 £0.004c¢ 38.66 +2.865ab 29.74 £9.838b 51.48 £5.781a
Pb 0.33 +0.057¢ 172.64 £32.009b 106.29 +23.388b 1277.11 £67.698a
Zn 0.02 +0.002d 36.69 +5.550b 16.02 +6.473¢ 77.98 £5.936a
1) pH C/N ; + P <0.05 ; nd: ; C/N:TC TN
2.2 3 TS
OTU SD1 OTU ACE Chaol
( 2). TW OTU Shannon SD2 4
ACE  Chaol Shannon ™
2 4 b
Table 2 Phylotype richness and diversity estimators of the bacterial communities in four sampling points
OTUs ACE Chaol Shannon Simpson
T™W 39219 258 326.38 300. 37 3.40 0. 80
SD1 32 885 765 1577.29 1499.76 4.04 0. 82
SD2 40 393 453 1114.31 983. 00 3.45 0.78
TS 31269 852 1958. 18 1 806. 53 4. 06 0.82
1) ; OTUs 97% OTU
2.2.1 (39.70%) . (28.91%) .
W =1% ( Acidobacteria) (10.21%) . ( Chloroflexi)
) ( Proteobacteria ) (9.14%) . ( Gemmatimonadetes )
(66.19%) . ( Actinobacteria) (22.29%) (3.65%) . (1.82%) .
( Firmicutes) (9.78%); SDI (1.53%) TM7 (1.10%) ( 1).
( 64.38%) . 2.2.2
(21.36%) . (12.69%) 4 a- (a-
( Bacteroidetes) (1.05%); SD2 Proteobacteria) . B— ( B-Proteobacteria) . y-
(67.91%) . (20.77%) . ( y-Proteobacteria) 5— (6-

(10.66%) ; TS

Proteobacteria)
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Fig. 3 Community composition of Actinobacteria and Firmicutes
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Table 3 Correlation between environmental parameters and dominant families of bacteria/mg*kg ™!
( ) ( ) pH NO; N NH,; N NO, N TN TC TS C/N
Caulobacteraceae - B -
(12.8% ~51.9%) 0.882 0.384 0.391 0.231 -0.5% -0.303 0.818 -0.062
Proteobacteria Methylobacteriaceae s -
. . . -0. -0.33 -0.
(39.7% ~67.9%) (2.0% ~9.8%) 0.881 0.451 0.421 0.324 0.522 0.330 0.828 0.120
Sphingomonadaceae - -
(2.2% ~5.2%) -0.818 -0.312 -0.320 -0.301 0.575 0.215 -0.889 0.004
Nocardioidaceae - -
(3.4% ~10.8%) 0. 808 0.403 0.409 0.411 -0.433 -0.298  0.920 -0.147
Actinobaceria Microbaclerlaceae 1 goqe 0 481 0.488  0.396  -0.544  -0.392  0.871%  -0.179
(20.8% ~28.9%) (1.4% ~6.7%) ’ ’ ’ ’ ’ ’ ’ ’
Micrococcaceae ok * « ok
. -0.53 -0. -0.
(1.7% ~4.1%) 0.885 0.591 0.592 0.483 0.539 0.513  0.849 0.303
Streptococcaceae o .
0.788 0.229 0.235 0.231 -0.553 -0.141  0.831 0.079
Firmicutes (1.0% ~5.4%)
(1.8% ~12.7%) Paenibacillaceae - o
(1.0% ~4.6%) 0.776 0.353 0.359 0.349 -0.405 -0.241  0.921 -0.099
As Cd Cr Cu Mn Ni Pb Zn
( ) ( )
Caulobacteraceae N - - N . -
(12.8% ~51.9%) -0.553  -0.628 -0.539  -0.939 -0.780 -0.654" -0.992 -0.911
Proteobacteria Methylobacteriaceae . - - . - .
(39.7% ~67.9%) (2.0% ~9.8%) 0.516 -0.632 0.561 -0.936 -0.796 -0.665" -0.988 -0.905
Sphingomonadaceae . . . . - .
(2.2% ~5.2%) 0.462 0.714 0. 466 0.893 0.720 0.595 0.984 0.854
Nocardioidaceae o - - . o -
(3.4% ~10.8%) 0.469 -0.715 0.4838 -0.876 -0.740 -0.606° -0.972 -0.822
Actinobacteria Microbacteriaceae ~0.560 0.685" 0.506" —0.945* _(.823* 0.700" 0.991 * 0.912*
(20.8% ~28.9%) (1.4% ~6.7%) : e e e e e e e
Micrococcaceae « * * ok ok * ok ok
(1.7% ~4.1%) -0.677 -0.658 -0.623" -0.897 -0.821 -0.696" -0.898 -0.890
Streptococcaceae " "
-0.461  -0.588 -0.397 -0.872" -0.667 -0.534  -0.968™ -0.833*
Firmicutes (1.0% ~5.4%)
(1.8% ~12.7%) Paenibacillaceae . s o o o
(1.0% ~4.6%) -0.434  -0.683 -0.438 -0.854 -0.713 -0.565  -0.960 ~0.809
1) * P<0.05; * % P <0.01
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