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Abstract: Yuncheng Salt Lake, located in the southwest of Shanxi Province, has a long history
and unique climatic and geographical features, harboring rich microbial resources. The soil
ecosystem is of great significance for understanding the diversity and functions of bacteria in
the saline-alkali soil. [Objective] To explore the diversity of bacteria in the soil and sediment
of Yuncheng Salt Lake, analyze its influencing factors, and provide a scientific basis and
reference for the sustainable management of saline-alkali soil ecosystems and the mining of
pure cultures. [Methods] Eighteen soil samples were collected from six sampling sites of
Yuncheng Salt Lake. We measured the soil physicochemical properties and carried out
high-throughput sequencing of the 16S rRNA gene to analyze the impact of environmental
factors on bacterial diversity. [Results] Pseudomonadota, Bacteroidota, and Bacillota were the
dominant bacteria in the soil of Yuncheng Salt Lake. The bacterial diversity and community
composition showed significant differences among different sampling sites. The results of
canonical correlation analysis indicated that total dissolved solids (TDS), total nitrogen (TN),
total carbon (TC), and SO4*” had the greatest impacts on soil microbial diversity, followed by
Na', Ca2+, Cl', available phosphorous (A-P), and pH. HCOs; , nitrate nitrogen (NO; -N),
ammonia nitrogen (NH,;"-N), K*, and Mg®" had mild impacts on the diversity. [Conclusion]
The soil microorganisms of Yuncheng Salt Lake had high diversity which was closely related
to environmental factors. This study provides comprehensive biological information on the
bacterial resources in the soil of Yuncheng Salt Lake, offering a theoretical basis for the

exploration and research of bacterial resources in this lake.
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Information on sample collections from Yuncheng Salt Lake

Sample Sample description pH GPS coordinates

YCTI1 Black sediment mix mat 7.15 35°07'29.30"N, 111°55'46.39"E
YCT2 Black sediment mix mat 7.80 35°07'30.95"N, 111°55'47.57"E
YCT3 Alkaline sediment 8.30 35°07'30.95"N, 111°55'47.57"E
YCT4 Black sediment mix mat 8.15 35°01'48.84"N, 111°03'00.14"E
YCT5 Alkaline sediment 8.10 34°59'54.95"N, 111°00'04.26"E
YCT6 Black sediment mix mat 8.15 35°07'30.95"N, 111°55'47.57"E

http://journals.im.ac.cn/actamicrocn
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2 ZERE54

21 HmBSH

TR B BRI 5 R AR 2 s o
YCTI1-YCT6 1) pH 7E 7.15-8.30 L[N, YCTI #
1%, YCT3 55 ; YCT2 4 TDS #cii, W 104.72 g/kg,
YCT6 A%, N 20.61 g/kg, HAKESTE
46.33-76.75 g/kg Z[al, YCT6 () TN &,
ik 1.40 ghkg, BEET YCT3 (0.65 g/kg), HAx
FEMTE 1.00 g/kg Z£47. YCT1-4 ) TC & R=ICE
2 5(17.68-20.29 g/kg), YCT5 4y 26.04 g/kg, i
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Table 2 Physical and chemical properties of soil samples from Yuncheng Salt Lake

Sample TK NO;-N NH,-N S0, CO;> HCO;  CI” A-P Ca®* Mg¥ TN TC Na* TDS
YCT1 13.99 0.00089 0.01656 11.20 ND 0.03 4.41 0.0085 1934 39.05 094 17.68 9.88 55.47
YCT2 1936 0.00067 0.01926 10.63 ND 0.04 451 0.0061 2872 39.53 1.00 18.42 22.57 104.72
YCT3 12.33 0.00069 0.01896 11.35 ND 0.03 443 0.0074 3546 2429 0.65 18.15 14.03 57.24
YCT4 9.52 0.00130 0.01467 10.88 ND 0.02 441 0.0074 5219 3145 1.09 2029 995 76.75
YCTS 15.58 0.00146 0.01700 11.99 ND 0.02 432 0.0120 46.22 4346 0.96 26.04 1545 46.33
YCT6 13.09 0.00130 0.01632 12.20 ND 0.03 448 0.0077 19.58 37.62 140 3726 7.17 20.61
BARPR ALYy g/kg (TH); ND G ARAG H

All the units are in g/(kg-dry weight). ND: Not detected.

T 4 FHEFH, YCT4 4 Ca* i, YCTS 19 FEPE 0 M o B4 43 BT (principal  component
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WL 16S rRNA BEPH 14 3 =l iy
XTZYEER 6 ZH 3RS (YCT1-YCT6)4H i fif
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Figure 2 Analysis of soil bacterial beta diversity on
the Yuncheng Salt Lake. PCA was based on OTU
level, ellipses represent 95% confidence intervals
(n=3).
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Figure 3 The Circos plot illustrates the relationship between the top 10 bacterial taxa at the phylum level and the

samples within each group.
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Figure 4 Relative abundance of dominant bacterial in the phylum level (A) and genus level (B) in each soil

sample..
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Figure 5 The bacterial taxa with differential abundance among six different sample groups based on LEfSe
software analysis. A: Cladogram. B: Histogram of LDA scores calculated for the differentially abundant microbes
with a threshold value of 3.5.
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Figure 6 Analysis of the correlation between samples and physicochemical factors. A: Heatmap of correlations

between dominant phyla and soil physicochemical factors. *: P<0.05; **: P<0.01; ***: P<0.001. B: CCA analysis
between samples and soil physicochemical factors.
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