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Metabarcodmg Profiling of Phytoplankt.on Communltles Associated with Algal Blooms

and Determ,mlng Related Drlvers in Balyangdlan Lake “ ’ =

CHEN [Ting' , DU Xun2 #, CHEN Yi-yong*, GUO, Xigos yu . XIGNG Wei* ™ ' ) ' )
(1.Gollege of Resouurces En\lronment and Tourism, CaHrfa Nor'mal dmversny, Beijing 100048, China; 2 Research Center for| Eco-Environmental Sciences Chmese
Acadew of S( iences, Beljmg 100085 China; 3. University of Chiflese Acad emy of Smenceb Beijing 100049, Chma)

Abstract Ph) toplanktdn are the main cause of algal blooms To 1denf‘fv bloc oom alga'e dnd assess the risks of the algal blooms in Baiyangdian Lake, a survey on 373 sites was
conduftedin Auc'u%t 2020:The phytoplankton were studied via both morphologcal based density counting and metabarcoding profiling. Then, the bloom degree was classed
according 10 algae density, and the relationship between the community of bloom algae and environmental variables were modeled to determine key factors constraining spatial
variation in bloom algae commumities. The results showed that more than 95% of the sampling sites were free from the risk of algal blooms ( phytoplankton density <2 x 10°
cells*L.™" ), and only five sites had a slight risk of algal blooms. A total of 90 species with potential of algal blooming were detected, including 20 dominant species, which
were mainly affiliated with Chlorophyta, Cyanophyta, and Euglenophyta. Communities of bloom algae significantly varied among different regions( P <0. 05 ). Total phosphorus
(TP), total nitrogen(TN) , and ammonia nitrogen( NH," -N) were the key factors significantly affecting the spatial variation in algal bloom communities. At the phylum level,
these key factors were significantly positively correlated with Chlorophyta, whereas at the species level, species in Bacillariophyta and Chlorophyta responded significantly to
these key factors. Thus, our findings suggested that nutrient levels were significantly related to bloom algae communities, and we proposed that controlling the input of nutrients
such as nitrogen and phosphorus and regulating the hydrological process of the lake would be effective management techniques to prevent algal blooms in Baiyangdian Lake.

Key words; Baiyangdian Lake ; metabarcoding; algal blooms; community structure; water pollution; harmful algae
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Fig. 1 Sampling sites of phytoplankton in Baiyangdia_r}.L:ik'e
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Table 1  Classification criteria for algal bloom evaluation
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Table 2 Significance test results for ANOSIM in Baiyangdian Lake
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H5N 0.024 0.025

H5S -0.010 0.625 DM 5GH 0.145  0.001
H5 WS  0.000 0. 466

HEW 0.394 0.001
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N5 WS -0.021 0.729

N5 W 0.371 0.012
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WS5W  0.362 0.016

1)R y ANOSIM ¥ i 55 it4E, P i B MK N Jb# AR,
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DM. JEifiT, GH. {535, SD. 7Kl
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Fig. 2 Boxplots of a diversity index in different regions and habitats
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Table 3 Dominant species in different regions of Baiyangdian Lake
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Fig. 4 Correlation analysis between algal blooms and environmental factors
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