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Seasonal Variation of Microorganism Community Structure
in the Middle Section of Three Gorges Reservoir

QIN Yu, ZHANG Xi, WANG Zi-wei, ZHENG Wang

(Key Laboratory of Water Conservancy and Transportation Engineering, Ministry of Education,
Chonggqing Jiaotong University, Chongqing 400074, P.R.China)

Abstract: Seasonal variation and exploitation of microbial community diversity in the middle section of
Three Gorges Reservoir can provide information to regulate Three Georges Reservoir (TGR) more
effectively. In this study, we investigated microbial community structure and diversity in the middle section
of TGR by constructing a 16S rDNA clone library. The seasonal distribution of the microbial community
and its relationship with environmental parameters were then analyzed. The aim was to better understand
seasonal variation of microbial community structure in Three Gorges Reservoir. In winter (January),
spring (March), summer (July) and autumn (September) of 2018, water samples were collected from TGR
at Wanzhou, Fuling and Zhongxian for analysis of water quality parameters and microbial community
structure. The 16S rRNA gene clone library was constructed and analyzed by high—throughput sequencing
combined with PCR amplification. Results show that Proteobacteria, Actinobacteria, Bacteroidetes and
Cyanobacteria were the dominant bacteria taxa in the middle section of the Three Gorges Reservoir, and
the distribution of different bacteria phyla clearly varied with season. Proteobacteria was the most dominant
taxa in summer, autumn and winter, accounting for 42.63%—92.90% of the total bacteria. Actinobacteria
were relatively abundant in spring (16.65%-42.25%), while cyanobacteria were relatively abundant in
winter and spring (6.50%—13.50%), but low in summer and autumn. Microbial diversity in winter was
higher than in summer, but microbial abundance was higher in summer than in winter. Principal Coordinate
Analysis (PCoA) and hierarchical cluster analysis show that microbial community structure in summer
and autumn was similar, and similarity in winter and spring was high. Analysis of variance showed that
microbial community diversity in summer and autumn were significantly different from in spring and winter
(P=0.001). Redundancy Analysis (RDA) showed that water temperature was the primary environmental
factor affecting microbial community structure in the middle section of Three Gorges Reservoir.
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Tab.1 Information on the riparian zone of the river network in Xinjin County
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Tab.2 Area—types of spermatophyte families in the riparian zone of each surveyed river in Xinjin County
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Tab.3 Area—types of spermatophyte genera in the riparian zone of each surveyed river in Xinjin County
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Tab.4 Characteristics and distribution of primary plant communities
in the riparian zones of river network in Xinjin County
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from river network riparian zones of Xinjin County
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Fig.5 Regression analysis of the relations between
the total number of species and habitat types
and length of the surveyed river sections
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Species Composition and Diversity of Riparian Vegetation
in the River Network of Xinjin County, Chengdu
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Abstract: The riparian zones of rivers, acting both as corridors and buffer zones, provide important habitat
for animals and plants and support high biodiversity. Compared to a single river, the biotopes of a river
network are more complex, maintain higher biodiversity and provide a node for conserving and restoring
regional biodiversity. In this investigation, the river network in Xinjin County of Chengdu City was selected
as a case study. Vegetation community structure and biodiversity in the riparian zones were characterized,
focusing on species composition, floral characteristics, community type and diversity. The aim was to provide
a reference for the protection and rational utilization of river network riparian zones, and for conserving and
enhancing biodiversity. The river network in Xinjin County is located in the middle reaches of Minjiang
River, including the Jinma section and its primary tributaries, the Yangma, Yangliu, Nanhe and Xihe Riv-
ers. Field investigation of the vegetation community was carried out in June of 2018, and a vegetation belt
(30 mx500 m) was set for each surveyed river and included 15 sample sites and 43 sample plots (1 mXx1 m)
in the five vegetation belts. Vegetation species, height and coverage were recorded, and community
characteristics and distribution patterns were analyzed. A total of 212 species, belonging to 159 genera and
64 families, were recorded, with dominance by herbaceous plants, especially species of Compositae and
Gramineae. Community abundance and species composition in the riparian zones presented significant
differences because of habitat heterogeneity and human disturbance. Species composition in the riparian
zones of the Yangma and Jinma Rivers were the most complex, and the number of plant species reached 75 in
the riparian zone of only Yangma River, accounting for 35.4% of the total species. In terms of systeminteg-
rity, the vegetation community of the river network system was more abundant and more complex than those
for any single river, with higher species richness and a larger proportion of wetland plants. Due to habitat
diversity, the floral composition of the river network was complex, including three primary categories:
tropical, temperate, and cosmopolitan. Two way indicator species analysis (TWINSPAN) showed that
there were 12 dominant vegetation community types in the study area: 7—8 along the Jinma and Yangma
Rivers, 3—4 along the Xihe, Nanhe and Yangliu Rivers, and only one along the lower Minjiang River (the
riparian zone most disturbed by human activities). Plant diversity was highest along the Jinma and Xihe
Rivers, followed by the Nanhe and Yangma Rivers, and was lowest along the Yangliu and Minjiang Rivers.
Vegetation community similarity among surveyed rivers was low and this finding is significant for
conserving the biodiversity of this region.

Key words: river network; plant community; biodiversity; Xinjin County



