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Research Progress on Microflora Structure and Its Response to Environmental Factors in
Wastewater Treatment Systems
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(1. Shanghai Chengtou Wastewater Treatment Co. , Ltd. , Shanghai 201203, China;

2. College of Environmental and Chemical Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract [ Objective] This study aims to explore the structure and functions of microflora in different wastewater treatment systems
and to analyze the effects of environmental factors, including influent composition, treatment processes, and operating parameters, on
these communities. The findings are intended to provide theoretical support for the optimization of wastewater treatment systems.
[ Methods] Microflora in various urban wastewater treatment systems are analyzed. The responses of microflora to environmental
factors such as influent composition, treatment processes, and operating parameters are investigated using constrained ordination
analysis and Mantel tests. The changes in the relative abundance of nitrogen-removing, phosphorus-removing, and other functional
bacteria genus under different environmental conditions are also examined. [ Results] The result reveals that microflora in wastewater

treatment systems exhibited similarity at the phylum level, with Proteobacteria, Bacteroidota, Actinobacteriota, and Chloroflexi
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identified as the dominant phyla. The relative abundance of nitrogen-removing functional bacteria genus, such as Niirospira, is found to
be reduced in activated sludge treating industrial wastewater compared to domestic wastewater treatment systems. The operational
efficiency of different treatment processes varied, and the microbial community structures are influenced by system design.
Furthermore, operating parameters, including temperature, dissolved oxygen, hydraulic retention time, and sludge retention time, are
observed to affect the growth environment, activity, and abundance of specific functional microorganisms. [ Conclusion]  The
structure of microflora is found to be closely associated with the operational performance of wastewater treatment systems. Environmental
factors such as influent composition, treatment processes, and operating parameters significantly influenced the composition and
function of microflora. Optimizing these factors can effectively improve the operational efficiency of wastewater treatment systems.
Future research should focus on the identification and functional analysis of core and rare microorganisms. In addition, multi-omics
techniques and mathematical modeling should be employed to further elucidate the relationships between microflora, environmental
factors, and the operational efficiency of wastewater treatment systems, thereby providing a theoretical basis for system optimization and
improve pollutant removal efficiency.

Keywords wastewater treatment microflora environmental factor functional bacteria genus operational efficiency
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A= R A A 32 E K o) A BT 2T 28 AN TR IRAE TS K A B 2R G5 b U I A A 4
SEFRBEN TR 0 AT TSR TR AR, A TR b HEAS AR R X S I A 2 S (R
ZESEBOR KR R M A R vE AR S 1) T A S R H T ( Proteobacteria) |
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Tab. 1 Composition of Dominant Bacteria Phyla in Different Urban Wastewater Treatment Systems
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Tab.2  Denitrifying Bacteria Commonly Found in
Wastewater Treatment Systems
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