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Fig.2 Comparison of water quality factors in the Yangtze River
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Fig.3 The amounts of OTUs of planktonic
Bacillariophyta and Chlorophyta across upstream,

midstream and downstream of the Yangtze River
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Tab.1 Information of dominant species in each region of the Yangtze River

X35 P Fh (L)
Regions Dominant genus or species (Dominance Index)
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Fig.4 Abundance and diversity of planktonic Bacillariophyta and Chlorophyta in the Yangtze River
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Research on the diversity and community assembly mechanisms of diatoms
and green algae in the Yangtze River based on environmental DNA

SHAO Yun', LI Xin®>, DU Jinzhe*, WANG Jie', LIN Haojie', YAN Zhenguang'

(1. State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental
Sciences, Beijing 100012, China; 2.School of Marine Science and Engineering, Qingdao Agriculture University, Qingdao
266109, Shandong, China)

Abstract: Biodiversity and the mechanisms of community assembly are research hotspots. Phytoplankton,
as primary producers in aquatic ecosystems, have important aquatic ecological functions, and there are few
related studies at the level of the Yangtze River basin. In this study, we used environmental DNA macro-
barcoding technology to investigate the community composition and construction mechanism of
phytoplanktonic diatoms and green algae in the Yangtze River during the dry season.The results showed that
a total of 389 operational taxonomic units (OTUs) belonging to 62 families and 101 genera were detected
in the whole Yangtze River basin, with more green algae. A total of 378, 322 and 318 OTUs were detected
in the upstream, midstream and downstream of the Yangtze River, respectively, and the species diversity
in the lower and upper reaches of the Yangtze River was relatively high, with the median value of the
Shannon-Wiener index exceeding 2.0. Mantel's test showed that the upper reaches of the Yangtze River were
significantly correlated with pH (P<0.05) ; the middle reaches of the Yangtze River were highly significant
correlated with total organic carbon (P<0.01) , and the middle reaches of the Yangtze River were
significantly correlated with electrical conductivity (P<0.05). downstream diatom communities were highly
significantly correlated with dissolved oxygen, permanganate index and fluoride ion (P<0.01).Redundancy
analyses indicated that total nitrogen was the strongest explanation for diatom communities throughout the
watershed, followed by conductivity. In addition, neutral and null model analyses indicated that
community construction of diatoms and green algae in the Yangtze River was mainly dominated by
stochastic processes; the community composition showed an obvious distance decay pattern, and the
distance decay phenomenon was increasingly significant from upstream to downstream.

Key words: environmental DNA ; diatom; green algae; biodiversity; community assembly
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