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Fig. 1 Location of sampling points in Beidagang Reservoir
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Fig. 2 Venn plot of ASV distribution at different depths upstream and downstream of the Beidagang Reservoir
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Fig. 3 Changes of the relative abundance of phylum-level microbial communities(TDS value increases from left to right at the same depth)
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Fig. 4 Changes of relative abundance of genus-level microbial communities(TDS value increases from left to right at the same depth)
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Fig. 5 Bacterial relative abundance clusters at the genus level of all water samples in Beidagang Reservoir (TDS value increased from left to right)
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Fig. 6 Analysis of PCoA upstream and downstream of the Beidagang Reservoir
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Tab.2 Alpha diversity index of microbial community in Beidagang Reservoir

v Goods_ Observed .
K . Chaol ACE Simpson Shannon
coverage species

DGNC-1 0.999 7 377 381.61 385.42 0.97 6.43
MJ-1 0.999 7 365 368.78 372.52 0.92 5.62
LGZ-1 0.999 6 353 358.54 363.44 0.84 4.87
ZLZ-1 0.999 8 304 306.79 312.57 0.84 4.73
NAJS-1 0.999 8 249 252.44 250.65 0.67 3.59
SIZ-1 0.999 7 227 230.86 234.12 0.56 2.80
MJ-2 0.999 5 545 550.27 551.10 0.84 4.94
DGNC-2 0.999 3 705 714.61 713.16 0.95 6.71
LGZ-2 0.999 1 924 935.03 930.20 0.91 6.56
Z17-2 0.9993 745 755.60 755.14 0.87 5.85
NAJS-2 0.999 8 339 341.95 342.44 0.75 4.19
SIZ-2 0.999 5 769 774.49 774.14 0.87 6.02
MJ-3 0.999 3 817 826.39 818.52 0.95 6.69
DGNC-3 0.999 3 566 571.97 580.66 0.86 5.30
LGZ-3 0.999 7 539 543.41 545.41 0.86 5.33
ZLZ-3 0.999 2 1 099 1111.04 1 105.94 0.94 7.54
NAIJS-3 0.999 5 542 548.18 546.57 0.75 4.47
SIZ-3 0.999 2 518 527.01 530.27 0.84 5.08
SHXS-1 0.999 6 449 454.60 458.74 0.95 6.12
SHTIJ-1 0.999 6 440 448.56 447.01 0.92 5.61
PXZ-1 0.999 7 462 467.17 465.35 0.98 6.86
PXZ-2 0.999 3 758 768.03 772.48 0.97 7.08
SHXS-2 0.999 6 501 505.27 504.36 0.95 6.00
SHTI-2 0.999 6 508 512.29 516.78 0.81 5.07
PXZ-3 0.999 4 763 769.9 770.64 0.98 7.52
SHTI-3 0.999 6 589 593.35 593.90 0.79 5.05
SHXS-3 0.999 3 768 777.07 783.86 0.94 6.62
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Fig. 7 Differences between Chaol and Shannon indices at different

depths and upstream and downstream
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Tab. 3 Correlation analysis between alpha diversity index and TDS

mass concentration
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Tab.4 Correlation analysis of dominant flora at class level and family

level with TDS mass concentration

LIPS LIPS
HKF 28 BKF- ZH
Alphaproteobacteria ~ 0.646”  Clade III 0.572"
Gammaproteobacteria —0.492”  Sporichthyaceae -0.266
Bacteroidia -0.414"  Comamonadaceae ~0.706"
Actinobacteria —0.295 Flavobacteriaceae —0.197
Acidimicrobiia 0.228 Moraxellaceae —0.301
Clostridia —0.001 Burkholderiaceae —0.209
Gemmatimonadetes —0.166 ~ Rhodobacteraceae 0.177
Bdellovibrionia —0.227  Tlumatobacteraceae 0.145
Polyangia 0.131 NSI11-12_marine group 0.038
Verrucomicrobiae 0.566"  Saprospiraceae 0.125

i H Chaol observed_species ACE  Shannon Simpson
MXAREr —0.024 -0.026 -0.024 —0.501" -0.711"
plE 0.906 0.897 0.904  0.008 <0.001
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Spatial distribution characteristics of microbial communities
in Beidagang Reservoir

XIE Yuhuan'?, LI Haiming"?, ZHANG Cuixia"’, LI Mengdi'?, SU Sihui"’
(1. Laboratory of Coastal Groundwater Utilization and Protection, Tianjin University of Science and Technology, Tianjin 300457, China;

2. College of Ocean and Environment, Tianjin University of Science and Technology, Tianjin 300457, China )

Abstract: Beidagang Reservoir has the function of water supply in the utilization of water resources. The reservoir
can provide local residents with drinking water and irrigation water. There is a problem of salting in the water
quality in the Beidagang Reservoir. The salting law and mechanism of Beidagang Reservoir were mainly studied,
and the microbial community structure was less studied. Salinization of water quality may lead to significant
changes in microbial community composition and diversity. The reservoir mainly focuses on the exploration of the
diversity of microbial communities. There is a lack of comparative studies of reservoirs between different
microorganisms at different water depths. The microbial communities of coastal reservoirs have been poorly
studied. Microorganisms are sensitive indicators of salinity. The spatial distribution characteristics of microbial
community composition under salinization of water quality in reservoirs are still unclear. It is of great significance
to study the community distribution of microorganisms in salty reservoirs. It can not only understand the structural
composition of microbial communities and the relationship between salinity, but also provide a theoretical basis for
bioremediation of high salt water treatment. It provides basic data and scientific basis for Beidagang Reservoir to

play the function of water supply and water resource utilization.
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In order to explore the salinization and the spatial distribution characteristics of microbial communities,
Beidagang Reservoir was chosen as our research area. The water samples from the surface, middle and bottom
layers of Beidagang Reservoir were collected in December 2021. The composition and diversity of microbial
communities at different depths and upstream and downstream of Beidagang Reservoir were analyzed by high-
throughput sequencing technology to understand the spatial distribution characteristics of the microbial community
composition structure of Beidagang Reservoir. The relationship between dissolved total solids and microbial
communities was explored. The influence of reservoir salty water on microbial community structure was explored.

The results show that there are differences in the surface, middle and bottom layers of dissolved total solids
(TDS) mass concentration in Beidagang Reservoir, and the downstream is higher than that in the upstream. The
main dominant phylums of microorganisms are Proteobacteria, Bacteroidetes and Actinobacteria, and the
abundance of Proteobacteria is more than 50%. The dominant genera are Clade III undetermined genus (1.10%-
72.72%) and Flavobacterium (0.32%-20.09%), the abundance of upstream Clade III undetermined genera is higher
than that of the downstream, and the abundance of surface Flavobacterium is higher than that of the middle and
bottom layers. There were significant differences between the microbial community composition of the upper
surface layer and the middle and bottom microbial community composition, while the downstream microbial
community composition at different depths was not significant, and the composition of the middle and bottom
microbial communities was similar. The Chaol and Shannon indices showed that the surface < middle layer < the
bottom layer, and the downstream was slightly higher than the upstream, and the microbial Alpha diversity index
decreased with the increase of TDS mass concentration. At the class level, the abundance of Alphaproteobacteria
and Verrucomicrobiae was positively correlated with TDS mass concentration. At the family level, Clade III
abundance was positively correlated with TDS mass concentration. Comamonadaceae abundance was negatively
correlated with TDS mass concentration. The abundance of Clade III and Comamonadaceae decreased at high
mass concentrations of TDS (>3 000 mg/L), which may inhibit their growth.

This study can provide a theoretical basis for bioremediation of salty water in reservoirs. Therefore, the role of

salt-tolerant microorganisms on water purification can be studied in depth.

Key words: Beidagang Reservoir; dissolved total solid; microbial community composition; diversity; spatial

distribution
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