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Study on the Eukaryotic Phytoplankton Community in the Yangtze River Estuary
in Spring Using Environmental DNA Technology and Ecological Network
Analysis
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Abstract: The Yangtze River estuary is an ecologically sensitive area at the confluence of rivers and seas, and its phytoplankton
community is the core link to maintain the estuarine ecosystem. However, the traditional morphological identification is time-consuming
and easy to miss the detection of rare groups. In order to accurately grasp the characteristics of phytoplankton community and the
relationship between phytoplankton community and environmental factors in the Yangtze River Estuary, and to support the needs of
ecological protection in the Yangtze River Estuary. This study combined environmental DNA (eDNA) high-throughput sequencing
technology and ecological network analysis method to comprehensively analyze the water samples and the main environmental factors at
11 sampling points in the Yangtze River Estuary in May 2024. The results showed that: (1) During the study period, a total of 67
phytoplankton species were identified belong to 5 phyla, 7 classes, 31 families and 42 genera. Among them, Bacillariophyta, Chrysophyta
and Chlorophyta were the dominant taxa, while Stephanodiscus hantzschii and Synura petersenii were the dominant species. (2) a-diversity
analysis showed that the community richness and diversity of the northern branch of the Yangtze River Estuary and the intersection of the
East China Sea (HK02) were the highest, while the community richness of the southern branch of the Yangtze River Estuary and the
intersection of the Yangtze River tributary (HK08) was the lowest,showing significant spatial differentiation. (3) Mantel test,ecological
network analysis and redundancy analysis indicated that salinity (SAL) and total dissolved solids (TDS) were the key environmental
factors affecting phytoplankton in the Yangtze River Estuary, and environmental factors such as transparency (SD), temperature (WT) and
TN affected phytoplankton diversity and dominant community structure. The results show that the combination of eDNA community
monitoring and ecological network analysis can efficiently analyze the spatial distribution pattern of phytoplankton and its environmental
response characteristics, which provides a new technical means and scientific basis for the ecological protection of the Yangtze River
Estuary.

Keywords: phytoplankton; environmental DNA; ecological network analysis; diversity; Yangtze River Estuary
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Fig.1 Distribution diagram of sampling points in the Yangtze River Estuary
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Table 1 Dominant phytoplankton species in the Yangtze River

estuary in spring
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%A LB (Synura petersenii) 16.3 1.00 0.163
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Fig.2 Composition and structure of phytoplankton communities in the Yangtze River

Estuary during the research period
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