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The spatial distribution of the community structure of picophytoplankton in

Lake Fuxian
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Abstract: The spatial distribution of picophytoplankton and the community structure of eukaryotic picophytoplankton were
investigated in Lake Fuxian in July 2016. The results showed that average cell density of picophytoplankton ( APP) was 8.
58%10° cells/mL, and picocyanobacteria (PCY) was abundant than photosynthetic picoeukaryotes ( PPEs). Horizontally,
picophytoplankton was more numerous in the littoral regions than in the pelagic regions. Its density was lower in the deepest
region of the north lake than the deepest region of the south lake. Vertically, the abundance of picophytoplankton was the
highest at the depth of 10 m, and declined with the depth. The analysis results based on variance inflation factor ( VIF) and
modelling indicated that turbidity, pH and total phosphorus had significant impacts on the abundance of photosynthetic
picoeukaryotes. While the abundance of picocyanobacteria was mainly affected by total phosphorus. The community structure
of PPEs was achieved by using the combination of flow cytometric sorting and high-throughput sequencing. In Lake Fuxian,
the PPEs was mainly composed of Chrysophyceae, Bacillariophyceae, Dinophyceae, in which Chrysophcyeae was prevalent.
PPEs showed more diversified in the surface water than in the deep water, being composed of Chrysophcyeae, Dinophyceae
and Bacillariophyceae in the surface water, but being merely dominant by Chrysophyceae in the deep water. As the most

important primary producer in oligotrophic lake, the study on the community structure of picophytoplankton would be helpful
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to understand the ecological structure and function of Lake Fuxian.

Key Words: Lake Fuxian; picophytoplankton; picocyanobacteria; photosynthetic picoeukaryotes; spatial distribution

pattern; community structure
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Fig.2 The vertical distribution of picophytoplankton Chla concentration and its contribution to total phytoplankton biomass (%) in

Lake Fuxian
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Fig.3 The spatial distribution of picophytoplankton abundance in Lake Fuxian
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Table 1 Taxonomic composition of putative photosynthetic picoeukaryotes ( PPEs) in Lake Fuxian

DHMFEE OTU %4 3% RER OTU %X Rk
Taxonomic affiliation OTUs Reads Taxonomic affiliation OTUs Reads
PPEs 88 405725(100% ) Ulvophyceae 1 882(0.22%)
Stramenopiles ( AST) 44 302048(74.45%) Zygnemophyceae 3 2713(0.67%)
Chrysophyceae 32 231730(57.11%) Mamiellophyceae 1 880(0.22%)
Dictyochophyceae 5 61855(15.25%) unclassified 3 2664 (0.66% )
Synurophyceae 7 8463(2.09% ) Bacillariophyta 9 19240(4.73% )
Alveolata( A) 7 63157(15.57%) Bacillariophyceae 7 15717(3.87%)
Dinophyceae 7 63157(15.57%) Fragilariophyceae 1 343(0.08%)
Chlorophyta 25 21070(5.19%) unclassified 1 3180(0.78%)
Chlorophyceae 13 12008(2.95% ) Cryptophyta 3 210(0.05%)
Trebouxiophyceae 4 1923(0.47%)
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Fig.5 The relationship between the abundance of picophytoplankton and environmental factors
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Table 2 Taxa of the most abundant OTUs in Lake Fuxian

OTU % FPAVELi L/ % TR e ARABLFF1 (AR{BLE) kod i)
OTU_ID Reads Phylum Class Blast closest relative (identity) Accession
OTU6 28.37 Stramenopiles Chrysophyceae Dinobryon_sociale( 100% ) MK464020.1
0TU31 12.35 Stramenopiles Chrysophyceae Dinobryon_sociale ( 100% ) Mk464020.1
OTU1 12.27 Alveolata Dinophyceae uncultured Eukaryote (100% ) MG418714.1
0Tu4 9.03 Stramenopiles Dictyochophyceae uncultured Eukaryote (100% ) JF730861.1
0TU2 4.32 Stramenopiles Dictyochophyceae uncultured Eukaryote (99.44% ) JF730861.1
0TU183 4.27 Stramenopiles Chrysophyceae Dinobryon divergens (100% ) MK464018.1
0TU193 4.20 Stramenopiles Chrysophyceae uncultured Chromulinates (99.43%) MH023125.1
0TU42 2.68 Bacillariophyta Bacillariophyceae uncultured Eukaryote (100% ) EF586104.1
0TU24 1.79 Alveolata Dinophyceae uncultured Eukaryote (98.26% ) MG418714.1
OTU11 1.74 Stramenopiles Chrysophyceae Paraphysomonas butcheri(98.85% ) AF109326.1
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Fig.6 The spatial distribution of taxonomic composition of the PPEs in Lake Fuxian
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