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Abstract: T-A Nur, which once tended to dry up, is an important breeding ground for Relict Gull (Larus relictus).
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In order to protect this important wetland where the rare birds breed and migrate, the local government initiated a
programme named “Yellow River Diversion Project” to replenish water to this wetland. The supplemented water
originated from mine water that usually contains a large amount of heavy metals, which will have an impact on wa-
ter microorganisms. Microorganisms are important drivers of lake ecosystems, and simultaneously affects the birds
living here significantly. In order to evaluate the impact of the supplemented mine water on the local ecosystem and
rare migratory birds, this study analyzed the planktonic bacteria in the water samples from four areas including the
water injection port 1 (ZSK1), water injection port 2 (ZSK2), the lakeside (HB) and the lake island (HXD), and
then the relationship between microbial community and heavy metal concentration was carried out with correlation
analysis. The results showed that there was no significant difference in the microbial diversity in the water samples
from ZSK1 and ZSK2, as well as the water samples from HB and HXD. However, there were significant differ-
ences in microbial diversity between the samples from ZSK and the HB or HXD. Analysis of microbial community
composition showed that the main bacterial phyla in these regions were Proteobacteria, Bacteroidetes, Firmicutes,
Verrucomicrobiota and Actinobacteria. A large number of unknown microorganisms exist at the genus level. The
different levels of heavy metals in different sampling points in this region drive the emergence of differences in mi-
crobial community composition. The environmental variables that significantly affected the microbial community
structure of the four sampling points were Pb, Cr and Ni in order. Heavy metal-tolerant bacteria were more abun-
dant in HB and HXD samples, but lower in ZSK samples. The results are of great significance for evaluating and
predicting the impact of anthropogenic activities such as heavy metal pollution on microbial communities. In addi-
tion, these data also provide an important reference for the ecological management and pollution prevention in the
T-A Nur wetland, Ordos Relic Gull National Nature Reserve, meanwhile to protect the rare species living in it.

Keywords: T-A Nur; 16S rRNA high-throughput sequencing; planktonic bacteria; heavy metal elements
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it 16S rRNA 1538 5 7 X 1% 4 A X KR 13 7 40
RS TRE I, JF X H 5ok IRh E S BT R S
T SCHRPETEST 34T, T N 2 P A R 3 4 it =
AR, TR AR s A SR S LAl

1 ##l57% (Materials and methods)
1.1 WX ARE A R 4
BE-FATIEE T (448 109°14" ~109°23 ;1L 4h 39°45"
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ATCC-3 " M4 2 16S rRNA JEFE Y V3 ~ V4 578
X, PCR ;=3 12 2% Byt g A 6 Jc e ik A6 00, - 4
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Fig. 1 Study area and sampling point



284 s #F

PLINN O P18

2 Z55 (Results)
2.1 ARXEESESE
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k., Shannon(P=0.002) . Simpson(P=0.007), ACE(P
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®1 TRREAEAFHESESE

Table 1 Metal concentration in different sampling area
(mg-L™")
RFE AT
LisalllE i Sampling site
Detection indicator Wik 0 e/ qu | K2
HB HXD ZSK1 ZSK2
% Cr 360.33+100.14° 27726+179.03% 76.85+6.86" 5129+326°
i Cu 11.81+2.11° 17.96+3 38" 11.34+0.84* 1035£0.51°
%% Mn 866.5+503.73° 721.18+147.92° 747.16+77 08" 634.98+43 67°
B NI 121.41+5227° 124 43+80.96* 23.68+9.86° 13.69+2 83"
% Pb 9.05+1.04° 739+129° 11.49+409* 7.63+0.56°
£ Zn 123 .34£3323° 48.84+10.07° 1447346 27" 116.08+15.63°

T B R - B AR 22 5 [F — S EUN R AR FRER IR P<0.05 KRR35

Note: Data are expressed as meanzstandard deviations; different letters within the same parameter indicate significant differences at the P<<0.05 level.
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Fig. 2« diversity analysis of the bacteria community

Note: (a) Rarefaction curves of bacterial community; (b) Shannon-Wiener diversity curves of bacterial community;

(c) Venn diagram in OTUs level; (d) Shannon index; (e) Simpson index; (f) ACE index; (g) Chaol index.
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Fig. 3 NMDS analysis of bacterial community
Note: (a) Unweighted UniFrac distance NMDS; (b) Similarity statistics analysis of the unweighted UniFrac distance NMDS;
(c) Weighted UniFrac distance NMDS; (d) Similarity statistics analysis of the weighted UniFrac distance NMDS.
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Fig. 4 Bar chart of relative bacterial abundance in phylum (a) and genus (b) level
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Fig. 5 Linear discriminant analysis effect size (LEfSe) difference analysis between bacterial community in different sampling site
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Fig. 6 Effects of heavy metal elements on microbial communities

Note: (a) RDA analysis revealing the effects of heavy metal elements on microbial communities at the OTU level; (b) Heatmap displaying the

correlations between microbial genera with higher abundance (>1% ) and heavy metal elements in the water; * P<0.05, * * P<0.01.
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Fig. 7 Regression analysis of the effects of heavy metals on microbial abundance
Note: (a) Regression analysis of the effects of Cr to Bacteroides; (b) Regression analysis of the effects of Ni to Bacteroides; (c) Regression analysis
of the effects of Cr to Limnohabitans, (d) Regression analysis of the effects of Ni to Limnohabitans; (e) Regression analysis of the effects of Cr to
unclassifiedMuribaculaeeae; (f) Regression analysis of the effects of Ni to unclassified Muribaculaeeae; (g) Regression analysis

of the effects of Zn to unclassified Verrucomicrobiaceae; (h) Regression analysis of the effects of Cu to unclassified Verrucomicrobiaceae.
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