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Evolution Characterlstlcs and Dpvmg Factors' of{ Demtrlﬁcatlon Communlty
Ba§,ed on Network Analysis i 1n the Process of Spring Thermal Layer Formation in
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Zhoucun Reservoir 7 e

ZHOU sh1-1e1 , SUN Yue', ZHANG Yi-ran', HUANG Ting-lin’*, ZHANG Chun-hua’, FANG Kai-kai’, ZENG
Ming-zfleng2 , LI Zai-xing' , CUI Jian-sheng'

(1. Pollution Prevention Biotechnology Laboratory of Hebei Province, School of Environmental Science and Engineering, Hebei
University of Science and Technology, Shijiazhuang 050018, China; 2. School of Environmental and Municipal Engineering, Xian
University of Architecture and Technology, Xi’an 710055, China)

Abstract: Combined with on-site water quality investigation and nirS gene high-throughput sequencing technology, the evolution
characteristics and influencing factors of the denitrification community during the formation of spring thermal stratification in Zhoucun
Reservoir were analyzed. The results show that the water body stratification gradually formed during this period, and the environmental
factors (NO, , NH,”, TN, TOC, BOD;, permanganate index, TP, Fe, and Mn) showed significant differences (P <0.01) ; nitrogen
showed a significant decline process. High-throughput sequencing provided 8703 OTU, which were divided into three phyla and eight
major genera, proteobacteria accounted for the largest proportion with 45. 27% -78. 90% . The a-diversity except for the Simpson index
showed that the ACE index, Chao index, Shannon index, and coverage index showed significant differences (P <0.05). The principal
coordinate analysis showed the denitrification community exhibited significant differences in the spring, which was consistent with
adonis result (P <0.001) ; network analysis (OTU-OTU) showed that there were seven main modules in this period, including 316
edges of 131 nodes, and the proportion of positive correlation edges was 95.25% . Network analysis ( OTU-environmental factors )
showed that there were five modules in this period, including 329 edges of 140 nodes, and the proportion of positive correlation edges
was 51.98% . Sixty-two indicator OTU and 28 keystone OTU were obtained based on the indicator OTU analysis and network analysis.
RDA and mantel test analysis indicated that 7', DO, NO; , TN, TOC, BOD;, and TP were the main environmental factors driving the
denitrifying bacterial community structure and the key denitrifying OTU evolution in spring. Our results will provide technical support
for the migration and transformation of nitrogen in reservoir water and pollution control.

Key words : denitrification community ; drinking water reservoir; spring; network analysis; driving factor
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Fig. 1 Map of the sampling sites in the spring of Zhoucun Reservoir
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Fig. 2 Changes in the environmental factors in the spring of Zhoucun Reservoir
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