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Fig.1 Location of the five tributary sampling stations
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U nosZ FEIH B g 3 1 00y 43 0 3K A% T 28 558 ~ BRI /mg - L 1.4 14 20 1.3 1.7
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Fig.2 Relative abundances of total bacteria and denitrifying bacteria at the phylum level for each tributary
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Fig.3 Relative abundance of total bacteria and denitrifying bacteria at the family level for each tributary
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Microbial Community Structures of Total Bacteria and Denitrifying

Bacteria in the Tributaries of Miyun Reservoir
LI Lei', MENG Qing-yi', YE Fei*, WANG Yu?

(1.Beijing Academy of Science and Technology., Beijing 100048,P.R.China;
2.Chongqing Institute of Green and Intelligent Technology, Chinese Academy
of Sciences, Chongqing 400714,P.R.China)

Abstract: Miyun Reservoir is the largest surface drinking water source for Beijing City. Precipitation re-
charge and water diversion from south to north contribute, but inflow from tributaries is the primary
source of water to Miyun Reservoir and the primary determinant of reservoir water quality. The microbial
community of rivers is an important indicator of water quality and ecological succession. To provide basic
data and a scientific basis for reservoir management and water quality protection, we analyzed the commu-
nity structure of the total bacteria and denitrifying bacteria in Miyun Reservoir tributaries by polymerase
chain reaction (PCR) amplification and high throughput sequencing technology. Correlation of the microbi-
al community with environmental parameters was examined using principal component analysis (PCA).
On April 19, 2016, water samples for microbial analysis were collected from five tributaries (Chaohe Riv-
er, Baihe River, Qingshui River, Duijia River and Baimaguan River) and physicochemical parameters for
each sampling site were determined. The bacteria collected belonged primarily to six phyla (Proteobacte-
ria, Bacteroidetes, Cyanobacteria, Actinobacteria, Firmicutes, Verrucomicrobia)., with absolute domi-
nance by Proteobacteria in all five tributaries. Denitrifying bacteria sequences were in two phyla, Pro-
teobacteria and a small fraction from Deferribacteres. The bacterial and denitrifying bacterial community
structure presented obvious spatial variation. Baihe River and Chaohe River, with similar hydrological
properties, displayed high similarity in bacterial composition and were very different from the other three
rivers. The Shannon diversity and Chaol richness of the bacterial communities in Baihe River and Chaohe
River were high, but low in Duijia River. Duijia River and Chaohe River, with high pollutant loading of N
and P, exhibited similar compositions of denitrifying bacteria. PCA results indicate that pH, TOC, NH;-
N and Cl” were the primary environmental parameters affecting the bacterial community, while DO, Chl-
a, TP and NH;-N were the primary environmental parameters affecting the denitrifying bacteria communi-
ty. However, neither bacterial community correlated well with environmental variables in Qingshui River.
The community structure of bacteria in the five tributaries is affected by a combination of hydrological and
physicochemical properties and is a good indicator of water quality and trophic status. We recommend that
bacterial monitoring be given more attention in reservoir management.

Key words: total bacteria; denitrifying bacteria; bacteria community structure; Miyun Reservoir



