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Effects of N’itrogen Spec1at10n Transfﬂrmatlon on Mlcr(}plal Communlty Successwn ln
Input Rivers of Miyun Reservmr j s
XIN ¥J13n1 2’ 7, [ZHANG Yao- fang , LI Tian-ju*, YE Zli-hart* , SHEN Péj-hong® , WEI Yuan-so;igl’Q, GAO Chao-long'*, SONG Shu-xing'*,
ZHANG Jun- ya‘ 2 g N

(L. State Key: Jomt Laboratery of Environmental Simulation and Pollution Conho Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing
100085, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. State Key Laboratory for Conservation and Utilization of Subtropical Agro-

bioresources, College of Life Science and Technology, Guangxi University, Nanning 530005, China; 4. Beijing Water Science and Teachnology Institute, Beijing 100048,
China)

Abstract; The Miyun Reservoir is the major source of surface drinking water in Beijing. However, the total nitrogen (TN) concentrations in the Miyun Reservoir and inflowing
rivers have recently been increasing. In this study, the Mangniu River, a typical inflow river in the upper reaches of the Miyun Reservoir, was selected as the study area to
investigate the spatial distribution and transformation of various nitrogen forms from the perspective of microbial community composition and predicting function, aimimg at
providing a scientific reference for nitrogen pollution control of the Miyun Reservoir. The results indicated that except for TN, all the other physical and chemical water quality
indicators in the upper reaches of the Miyun Reservoir met the Class II criteria of the environmental quality standards for surface water in China (GB 3838-2002). Additionally,
NO; -N was the primary constituent of TN, ranging from 77.7% to 92.9%. Banchengzi Reservoir has a certain self-purification ability because its high C/N ratio promotes
denitrification. Significant differences in microbial community structure were observed between the water and sediments of Mangniu River along with spatial distribution. High
NO; -N concentration was the major environmental factor affecting the succession of microbial community structure. Many nitrification and denitrification microorganisms existed
in Mengniu River, and the relative abundance of denirification bacteria (DNB) was higher than that of nitrification bacteria, and that in the sediments was slightly higher than
that in the water. Nitrosopumilus and Pseudomonas were the dominant nitrification and denitrification bacteria in Mengniuhe River, respectively. The results of phylogenetic
investigation of communities by the reconstruction of unobserved states (PICRUSt2) showed that NO; -N reduction module was the major nitrogen metaholism module, which
primarily occurred in water. The abundance of the functional genes for nitrification (i. e., narGH) was the highest in water, and the major functional gene involved in NO, -N
reduction was nirBD of DNRA, which was primarily present in the sediments; however, the main functional gene involved in denitrification was nirk.

Key words: inflow river of Miyun Reservoir; Mangniu River; microbial community structure ; nitrogen transformation; PICRUSt2
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Fig. 2 Changes in the water quality of Mangniu River located in the upstream of Miyun Reservoir
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