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Noctiluca scintillans effects on eukaryotic plankton community structure using
Environmental DNA analysis in Daya Bay*
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Abstract: Noctiluca scintillans is a key blooms species and widely distributed throughout the world. Previous studies
indicated that the plankton community was strongly influenced by the predation of N. scintillans. In this study, eukaryotic
plankton community and biological correlation in the Daya Bay were analyzed using environmental DNA technology and
Spearman correlate analysis in January 2021. The temperature and salinity of surface sea water were 14.4 ~ 18.3 C and
32.52 %o ~ 33.14 %o, respectively. In the stations with high N. scintillans abundance, the relative abundance of phytoplankton,

such as Chattonellaceae and Thalassiosiraceae were 2.41 % and 2.23 %, which is significantly higher than the average values
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of 0.75 % and 0.62 % at other stations, respectively. While the relative abundances of Paracalanidae and Oithonidae were 8.22
% and 4.46 % at high N. scintillans abundance stations, which is significantly lower than the average value of 64.13 % and
11.12 % at other stations, respectively. These results indicated that N. scintillans reduced the top-down control of
Paracalanidae on phytoplankton including Chattonellaceae, Thalassiosiraceae, Prorocentraceae and Geminigeraceae which led
to an increase in the abundance of some plankton species in the blooms areas. Meanwhile, Gymnodiniaceae and
Stephanopyxidaceae were fed by N. scintillans, which directly affected the community abundance of phytoplankton. Our
analysis suggests that eDNA technology provides the methodological basis for understanding the ecological niche of N.
scintillans, which would ultimately contribute to understanding the occurrence of blooms strategies.
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Fig. 1 Map of sampling stations in the Daya Bay
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a. ; b. ; C. ;d. ;e i . Q. GS(2019)4342
Fig. 2 Distribution of physical and chemical data collected in the Daya Bay. (a) temperature; (b) salinity; (c) orthophosphate
(PO4*); (d) dissolved silicate (Si04*); (e) nitrate (NO3°); (f) nitrite (NO27); (g) dissolved oxygen (DO)
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a. =3um a i b. 0.2~3um a
Fig. 3 Distribution of surface water size fraction of Chl a data collected in the Daya Bay. (a) Chl a concentration with
particle size = 3 um; (b) Chl a concentration with particle size 0.2 ~ 3 um

4 (S1~512) DNA
a. =3um DNA ;b 0.2~3um DNA
Fig. 4 Rarefaction curves of eDNA sampling of eukaryotes in the Daya Bay. (a) size = 3 um; (b) size is 0.2 ~3 um
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Tab.1 Summary of the high-throughput sequencing reads of eDNA in the Daya Bay

OTUs
S1=3um 85852 83035 96.72 451
S1-pico 86846 82146 94.59 662
S2=3um 86414 83728 96.89 252
S2-pico 80261 76850 95.75 930
S3=3um 87818 84321 96.02 164
S3-pico 85984 82880 96.39 464
S4=3um 82743 79504 96.09 340
S4-pico 85679 82797 96.64 474
S5=3um 87153 84519 96.98 212
S5-pico 87939 84033 95.56 509
S6=3um 83419 80163 96.10 251
S6-pico 85651 82202 95.97 582
S7=3um 86571 83124 96.02 398

S7-pico 82757 80002 96.67 253
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OTUs
S8=3um 80444 77315 96.11 397
S8-pico 81353 76092 93.53 799
S9=3um 80922 77302 95.53 638
S9-pico 81500 78682 96.54 345
S10=3um. 87029 83148 95.54 618
S10-pico 82076 77528 94.46 619
S11=3um 82660 79646 96.35 223
S11-pico 85237 81181 95.24 527
S12=3um 85806 82684 96.36 212
S12-pico 86122 81857 95.05 624

: =3um =3um ; pico 0.2~3um

5
a c e g =3um DNA ;b d f h 0.2~3um DNA
a b ;e d ;e f ;g h

Fig. 5 The relative abundance of eukaryotes at different taxonomic levels. (a, c, e, g) showing eukaryotes relative abundance
(eukaryote, class, order, family) in = 3 um sizes eDNA samples, respectively; (b, d, f, h) showing eukaryotes relative
abundance (eukaryote, class, order, family) in 0.2 ~ 3 um sizes eDNA samples, respectively
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Fig. 6 Relative abundance of phytoplankton at different taxonomic levels. (a, c, e, g) showing the phytoplankton relative
abundance (eukaryote, class, order, family) in = 3 pum sizes eDNA samples, respectively; (b, d, f, h) showing the
phytoplankton relative abundance (eukaryote, class, order, family) in 0.2 ~ 3 um sizes eDNA samples, respectively
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7

Fig. 7 Network of plankton community. Yellow solid line means positive correlation; Orange solid line means positive
correlation to N. scintillans; Grey dotted line means negative correlation; thickness of the line represents the strength of the
relationship
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Fig. 8 Correlation cluster analysis between the eukaryotes and physical and chemical factors
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