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1
Fig.1 Distribution of the sampling stations
ra: ; be (R) (SW) ;ct (S)
F1 HREBWBRNKRSE
Tab.1 The water depth parameter in the Dongzhai Harbor stations during the period of sampling
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14
/m 2.0 2.5 1.7 2.0 2.5 2.5 7.5 1.7 8.5 1.5 4.5 4.5 3.0 2.0
1.3.2 >
s (Becton- (
Dickinson AccuriTM C6) 2003) BD Accuri C6
BD Accuri C6 488 nm BD Accuri C6 Software
, ( , 2019; Wang et al, 2021)
560~590 nm 658 nm (FL2) 1.3.3
(FL3)
b B b
( , 2020) ,
(FSC) , (2016)
(Wei et al, 2019),
(Beads) , 14
(Zhao et al, 2010) Surferl5



1061

OriginPro
SPSS19.0

P<0.05

2

2.1

@1.12

20.62~22.21 °C,

(2
R3-1
32.24,
110.56°
20.03°N

19.95°

20.03°N

o

"110.56°

MC-EXCEL
Pearson ( )
a
20.76~22.26 °C,
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Tab.2 The environmental parameters and various groups of
cells abundance in the water column in nearshore rivers and at
the sea end station (SW) of the Xinbu Sea

110.60°E

110.60°E

a Syn-PC Syn-PE Euk
/°C /(ug/L) /(cells/mL) /(cells/mL) /(cells/mL)
R1 22.0 0.00 18.05 1.37x10° 1.15x10*> 4.94x10°
R2 22.0 0.70 — 5.27x10*  1.54x10*>  7.17x10*
R3 21.8 0.00 — 1.21x10°  8.68x10°  2.29x10°
R3-1 219 510  4.09 4.28x10*  1.60x10°  1.41x10°
R4 219 000 41.45 2.78x10° 6.91x10° 2.41x10°
R5 220 0.60 86.11 3.73x10°  6.54x10>  6.89x10°
SW 226 33.00 3.59 1.01x10*  2.54x10* 1.19x10°
Syn-PC Syn-PE  Euk
K2

110.56° 110.60°E BEP
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21.9

21.6

19.99 214
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19.95° 20.6

20.03°N HE
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Fig.2 Contour lines of temperature, salinity and pH distribution of the navigation route , the surface and bottom water bodies in the
surveyed waters
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Fig.3 Contour lines of water dissolved oxygen (DO) concentration and Chl a distribution in the surface and bottom water bodies of the
surveyed waters
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a 5 5
( 3c, 3d) S10 Syn-PC ( 4b)
a 0.53 pg/L Syn-PC (1.45%x10°+1.34x10%) cells/mL,
( , 2013) RS 3.73x10° cells/mL,
a 4.09~86.11 pg/L , (30.66+ SW (
34.60) pg/L, R5 s 1.01x10* cells/mL)( 2, 5¢)
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Fig.4 Distribution of microscopic phytoplankton (Syn-PC, Syn-PE, Euk) in the surface and bottom waters of the surveyed regions
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Fig.5 Abundance of various groups of cells in the surface (a), bottom (b), the rivers and the sea end of the Xinbu Sea (c) at the station
in Dongzhai Harbor

R3 HEERIKZE@SYn-PC. Syn-PE). WA ELFHEN(Eu)ARX/NMEEE
Tab.3 Estimated cell size of Synechococcus (Syn-PC, Syn-PE) and eukaryotic phytoplankton (Euk) of micro type in Dongzhai Harbor

FSau D/pum
Syn-PE Syn-PC Euk Syn-PE Syn-PC Euk
0.046+0.014 0.269+0.024 4.568+0.688 0.54+0.03 0.77+0.01 1.35+0.04
2 D = Dpeags x (FS)"* (Zhao et al, 2010); FSau (FSC) (Beads) FSC

B D DBeads ( P-m)a DBeads Beads B 1 l«lm
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Fig.6 Percentage of mean carbon biomass of various groups in the surface (a), bottom (b), the rivers (c) and the sea end of the Xinbu
Sea (d) in Dongzhai Harbor waters
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Fig.7 Heat map of correlation analysis between pico-phytoplankton cell abundance and relevant parameters of the water column in the
Dongzhai Harbor study area: (a) surface waters, (b) bottom waters, (c) river around Dongzhai Harbor and seawater
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ABUNDANCE, DISTRIBUTION AND ENVIRONMENTAL CONTROL OF
PICOPHYTOPLANKTON IN THE WINTER DONGZHAI HARBOR

SHI Peng-Lan"2, WANG Qiang-Jun"?, TAN Zuo-Li"? ZHAO Si-Yi"?, TANG Jin-Ming",
HUANG Zhi-Xiong', KAO Shuh-Ji"*, XU Min Nina'

(1. State Key Laboratory of South Sea Marine Resources Utilization, Hainan University, Haikou 570228, China; 2. Institute of Ecology
and Environment, Hainan University, Haikou 570228, China; 3. Institute of Marine, Hainan University, Haikou 570228, China; 4. State
Key Laboratory of Marine Environmental Science, College of Ocean and Earth Sciences, Xiamen University, Xiamen 361102, China)

Abstract Picophytoplankton is one of the important cornerstones of ecological carbon sink in aquatic environment and
also an important performer of primary production. We selected a key typical land-sea interface environment: Dongzhai
Harbor estuary aquatic area in Hainan, South China. Samples were collected from the inflow river of Dongzhai Harbor and
Xinbu Sea, and analyzed by flow cytometer BD Accuri C6 to explore the picophytoplankton abundance, distribution, and
environmental implications. Results show that eukaryote (Euk) and Synechococcus (Syn) were the dominant groups of
picophytoplankton. Two subgroups of Synechococcus, i.e., phycoerythrin-rich (PE) and phycocyanin-rich (PC) were found.
The mean abundances of Syn-PC, Syn-PE and Euk in the surface waters of the harbor were (2.61x 10*+1.09%10%),
(3.06x10*+7.05x10%), and (1.56x10°+8.03x10% cells/mL, respectively. The average abundances for samples from bottom
waters for Syn-PC, Syn-PE, and Euk were (2.64x10*1.38x10%), (3.17x10%+£3.81x10°), and (1.57x10°+1.05%10°) cells/mL
respectively, and the mean abundance of the river and Xinbu Sea were (1.45x10°+1.34x10%), (6.21x10°+9.13x10%), and
(2.84x10°+2.26x10°) cells/mL, respectively. Results of carbon biomass show that the average carbon biomass proportion of
Euk was the highest in all water environment. The correlation analysis showed that temperature, salinity, and pH were the
main factors affecting the distribution of picoplankton. Temperature was significantly and positively correlated with
Syn-PC and Euk, and negatively correlated with Syn-PE in bottom water. Salinity was significantly and negatively
correlated with Syn-PC and Euk, and positively correlated with Syn-PE. pH was significantly negatively correlated with
Syn-PC and positively correlated with Syn-PE. This study enriched our understanding of picophytoplankton and filled the
vacancy of basic data in the water of Dongzhai Harbor.

Key words picophytoplankton; chlorophyll a; flow cytometry; Synechococcus; Eukaryote



