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Abstract: [Objective] Eukaryotic plankton are key components of a freshwater ecosystem,
playing an important role in the food web. This study aims to explore the community dynamics
and assembly mechanisms of three differently size-fractionated eukaryotic plankton
communities (0.2-200, 0.2-3, and 3-200 pm) in two deep subtropical reservoirs (Shidou
Reservoir and Tingxi Reservoir) in Xiamen. [Methods] From 2015 to 2018, samples were
collected from both reservoirs in four seasons. The V9 region of eukaryotic 18S rRNA gene
was amplified and sequenced to investigate the dynamic changes of eukaryotic plankton
communities in the reservoirs. [Results] Overall, the temporal dynamics of dominant phyla of
total eukaryotic plankton (0.2-200 pum) showed a strong correlation with that of
micro-eukaryotic plankton (3-200 pum) and a weak correlation with that of pico-eukaryotic
plankton (0.2-3 pm). Turnover was the main factor driving the temporal dynamics of
eukaryotic plankton community composition in the two reservoirs. The proportions of the total
number of sequences of the turnover species were higher in Shidou Reservoir than in Tingxi
Reservoir in 2016 and 2017, while the opposite pattern was observed in 2018. Deterministic
processes played a stronger role in the pico-eukaryotic plankton community assembly in
Shidou Reservoir than in Tingxi Reservoir. The concentration of cyanobacterial chlorophyll a
was weakly correlated with the eukaryotic plankton community in Tingxi Reservoir, while it
was significantly correlated with the eukaryotic plankton community (especially the
pico-eukaryotic plankton community) in Shidou Reservoir. [Conclusion] The pico-eukaryotic
plankton community was more sensitive to cyanobacterial biomass than the micro-eukaryotic
plankton community. The dynamics of the micro-eukaryotic plankton community largely
determined the dynamics of the total eukaryotic plankton community. In the context of global
changes, efforts should be made to monitor differently size-fractionated eukaryotic plankton
and analyze the dynamics of community structure and functions for better understanding and
protection of the reservoir ecosystem health and water quality.
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Figure 1

Time series of water depth, total carbon, total nitrogen, total phosphorus and algae biomass in

surface waters of Shidou Reservoir (A) and Tingxi Reservoir (B).
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=1 HEMEEHRE 10 LHEZZHREMTXEERZTTE B Pearson tHx R

Table 1 Pearson correlation coefficients in relative abundance of the top ten eukaryotic phyla between any
two size-fractionated plankton

Phylum Shidou Reservoir (n=16) Tingxi Reservoir (n=16)

Avs. S Avs. L Lvs S Avs. S Avs. L Lvs S
Arthropoda 0.070 0.549 0.143 —0.083 0.867 —-0.050
Chlorophyta 0.542 0.908 0.455 0.315 0.750 0.437
Ciliophora 0.461 0.840 0.291 —0.198 0.936 —0.164
Cryptomycota 0.510 0.187 0.616 0.773 0.768 0.448
Cryptophyta 0.716 0.560 0.470 0.280 0.731 0.430
Dinoflagellata 0.135 0.256 0.144 0.530 0.186 —0.082
Discoba 0.632 0.724 0.855 0.530 0.961 0.636
Ochrophyta —-0.200 0.825 0.077 0.610 0.759 0.503
Rotifera 0.587 0.729 0.467 0.454 0.896 0.373
Stramenopiles 0.400 0.604 0.446 0.597 0.600 0.309

A: Total eukaryotic plankton; S: Pico-eukaryotic plankton; L: Micro-eukaryotic plankton. Value indicates Pearson correlation
coefficient. Boldface indicates significant correlation (P<0.05).

* 2 HOMESTREEEKEREZZREY R, YRR IRE)E EAL TR IR YRR 4T
HEN=ER Sk . AEPREEME RS RSN, PIJRE K

Table 2 ANOSIM statistics testing the difference e S o ; o
in eukaryotic plankton communities from the two PERR RIS e B — AR AT 20% 0 A1 )

reservoirs across space and time MR 4), HEBRYFRSFINEHE SR
Group Global R__P value INHIHC . BRI, AR ST
e - SERE o 5 0B I B PR AR b
Seasons (4) 0116 0.001 e L PR A% PR MR R X HL R B, 2016 4R FI
Stratification vs. mixing (2)  —0.001 0.505 2018 A7 TR KR 1 Wy b o 5 H 481 e 40 YK %
Space i m
Reservoirs (2) 0.236 0.001 i 2017 FERIARSLIE 4). 2016 4-Fil 2017 441 5L
Water layers (5) 0.024 0.001 7J<EFE"]E%%$EFJL»J¥ Uﬁm%ﬁij:{_f{%ﬂ(gﬁ 10}
Size fractions (3) 0.268 0.001 2018 Qi)l’ll])]tﬁ}i([’é—[ 4),
:g 0.4+ - -
§ * %
Q 0.2 = “
g [ Shidou Reservmr
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(O p AN MMHEBMBREMELER  **{F& P<0.01 (Mann-Whitney U K5 5)

Figure 3 Comparison of beta diversity, turnover and nestedness of total eukaryotic plankton communities
(A), pico-eukaryotic plankton communities (B) and micro-eukaryotic plankton communities (C) between
Shidou Reservoir and Tingxi Reservoir. ** indicates P<0.01 (Mann-Whitney U test).
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Figure 5 Comparison of modified stochasticity

ratio of eukaryotic plankton between Shidou
Reservoir and Tingxi Reservoir. ** indicates P<0.01
(Mann-Whitney U test).

Table 3 Characteristic values of neutral models of eukaryotic plankton in Shidou Reservoir and Tingxi

Reservoir

Characteristic values Shidou Reservoir

Tingxi Reservoir

0.2-200 pm 0.2-3 um 3-200 um 0.2-200 pm 0.2-3 um 3-200 um
R 0.618 0.591 0.656 0.730 0.776 0.661
m 0.065 0.057 0.079 0.150 0.238 0.111
Within (%) 51.90 42.98 49.98 51.47 51.99 50.44
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Figure 6 The relationship between environmental factors and eukaryotic plankton communities in Shidou
Reservoir and Tingxi Reservoir. The thickness of the line represents the correlation coefficient between
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of the correlation. WT: Water temperature; DO: Dissolved oxygen; EC: Electrical conductivity; TC: Total
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simplicity.
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