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Fig. 1 Investigation stations in Sanggou Bay
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Tab.1 Related environmental parameters in the Sanggou Bay

izt FE RS = A7F P

index spring summer autumn winter annual averages
M4t %a/(ug/L) Chl a 0.74+0.64 3.27+0.60 2.74+0.81 0.88+0.31 1.90+1.11
BE/C T 9.14+2.32 22.40+3.04 14.14+0.98 3.26+0.73 12.24+7.02
HhE S 32.31+0.03 31.84+0.08 29.52+0.15 32.71+0.08 31.59+1.24
HE/(mg/L) DO 9.72+0.34 7.4140.21 8.16+0.50 10.81+0.46 9.03+1.32
MR A HL/(g/L) POM 7.89+1.03 10.52+4.30 6.22+1.19 4.78+1.26 7.3542.14
FmsE  pH 7.84+0.13 8.02::0.08 8.06:+0.09 8.16+1.30 8.02+0.12
BEEZEL/(umol/L)  PO,-P 0.21+0.21 0.14+0.12 0.21£0.16 0.76+1.57 0.33£0.25
R TEH A/ (umol/L)  DIN 4.30£1.19 8.80+5.53 13.59+3.18 11.52+3.02 9.55+3.48
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Fig. 2 Seasonal and spatial variations of Synechococcus abundance in the sea surface layer of Sanggou Bay

(a) spring, (b) summer, (c) autumn, (d) winter, the same below
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Fig. 3 Seasonal and spatial variations of picoeukaryotes abundance in the sea surface layer of Sanggou Bay
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Fig. 4 Seasonal and spatial variations of heterotrophic bacteria abundance in the sea surface layer of Sanggou Bay
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Fig. 5 Contribution of SYN, PEUK and BACT to
the picoplankton biomass in
the surface layer of Sanggou Bay

1. spring, 2. summer, 3. autumn, 4. winter; SYN. Synechococcus, PEUK.

picoeukaryotes, BACT. heterotrophic bacteria, the same below
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Tab.2 Pearson correlation analysis between picoplankton abundance and environmental parameters

kL

%%_ﬂlﬂ WokRa W HE BmEA HH FREEE  BEEREL  fHEREL UMEREE MR BN

species Chl. a T S DO POM pH PO,-P NO;-N NO,-N  NH,;-N  BACT
ErkBE  SYN 0.48%*  0.63**  0.16 0.62%*  0.50**  0.02 0.24 0.51 0.11 0.18%  0.45%*
R EAZTFIRAEY) PEUK 0.51%*  0.67*%  0.11 0.55%%  0.27* 0.01 0.12 0.46%*  0.54* 0.13%%  0.51%*
FIRAME  BACT 0.42%%  0.59%%  0.40%*  0.56**  0.30%*  0.06 0.26%  0.07*  0.08 0.02*

R TE 0.01 ACSFOIUIN) EREZERIE, * 7E 0.05 AU _E LR

Notes: **. significant correlation at 0.01 level (bilateral), *. significant correlation at 0.05 level (bilateral)
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®3 RAEBHSEMEXMMEZHFENFERENLER
Tab.3 Comparison of the picoplankton abundance between the Sanggou Bay and other sea areas
W A% TRER O

s:;ﬁgea %I*?;fﬁ/;;'\/ml‘) PR/ /mL) e i =41 invefiiﬁilﬂjtime refeirﬁce
PEUK SYN/PEUK
)i Bohai Sea 6.45x10 2.80x10° 0.23 2010-04 [31]
1.38x10* 7.20%10° 1.92 2011-06
5.31x10* 5.17x10° 10.27 2010-09
7.61x10 3.95%10 1.93 2011-12
AV Liaodong Bay 5.90x10° 6.37x10° 9.26 2007-04 [34]
1.89x10* 3.79x10° 4.99 2006-07
9.11x10° 9.55%10 9.54 2007-10
7.55%10° 6.24x10 12.10 2006-11
JbF#E  the North Yellow Sea 3.16x10* 1.42x10° 22.25 2006-07 [15]
2.16x10* 4.59%10° 4.71 2007-10
4.31x10° 2.34x10° 1.84 2007-01
M the South Yellow Sea 0.70x10* 1.20x10* 0.58 2007-04 [32]
6.20x10* 1.00x10* 6.20 2006-07
5.70x10* 0.60x10* 9.50 2007-11
1.10x10* 0.60x10* 1.83 2007-01
HHILHE  the coastal waters of Qingdao 5.43x10° 2.93x10* 0.19 2007-04 [17]
2.24x10* 1.86x10° 12.04 2006-08
1.96x10°* 8.34x10° 2.35 2007-11
8.83x10° 4.20%10° 2.10 2007-01
N Jiaozhou Bay 1.11x10* 1.66x10* 0.67 2010-04 [30]
2.17x10* 1.24x10° 17.50 2010-08
1.96x10* 6.66x10° 2.94 2010-10
5.04x10° 4.79%10° 1.05 2011-01
N7 Sanggou Bay 0.05x10° 67.69%10° 0.00 2013-04 [16]
12.75x10° 13.91x10° 0.92 2013-07
1.64x10° 5.04x10° 0.33 2013-10
0.70x10° 11.29x10° 0.06 2014-01
KT P B AR g3k 69.34x10° 23.56x10° 2.94 2006-08 [15]
Changjiang River Estuary and its adjacent sea areas
1.08x10° 1.54x10° 0.70 2006-10
R the northern South China Sea 5.00x10* 1.80x10° 27.78 1999-08 [33]
FIGTE¥  Sanggou Bay 1.23x10° 4.39%10° 0.28 2017-04
6.67x10° 35.06x10° 0.19 2017-07
2.93x10° 12.82x10° 0.23 2017-11
0.90x10° 3.10x10° 0.29 2018-01

T ONABIT TR R I e A = S
Notes:  represent the abundance data of picoplankton detected in this paper
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Temporal and spatial distribution variation of picoplankton and
environmental impact factors in Sanggou Bay

LI Fengxue ', DU Meirong', GAO Yaping', JIANG Weiwei', LI Wenhao ’, DONG Shipeng ",
HOU Xing ?, WANG Junwei’, ZHANG Yitao’, ZHANG Zhixin*, JIANG Zengjie "

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China,
3. Rongcheng Chudao Aquaculture Co., Ltd., Rongcheng 264312, China,
4. Rongcheng Municipal Marine Development Bureau, Rongcheng 264300, China;
5. Laboratory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for
Marine Science and Technology, Qingdao 266071, China)

Abstract: In order to understand the spatial and temporal variation of abundance of picoplankton, four seasonal
cruises were carried out in Sanggou Bay, a typical large-scale mariculture bay in north China, in April, July,
November, 2017 and January, 2018. We used flow cytometry to study the abundance of the main picoplankton
(Synechococcus, picoeukaryotes and heterotrophic bacteria) and further analyzed the relationship between the
abundance of those species and environmental parameters (such as temperature, nutrients, dissolved oxygen, etc.)
Results showed that the average values of Synechococcus, picoeukaryotes and heterotrophic bacteria in the surface
layer of Sanggou Bay was (2.93+2.29) x10°cells/mL, (13.84+12.81) x10°cells/mL and (1.03+0.28) x10°ells/mL,
respectively. There were significant differences in both abundance of picoplankton and spatial distribution between
seasons. In spring, Synechococcuswas mainly distributed in the northwest, southwest and outside of Sanggou Bay;
it was mainly distributed in outside of Sanggou Bay in summer and winter; in autumn, it mainly concentrated in
the Northwest coast. Picoeukaryotes were concentrated in the western coastal area in four seasons, showing a
decreasing trend from the inside to the outside of Sanggou Bay. There are two high-value areas of heterotrophic
bacteria in outside and western coastal of Sanggou Bay in summer. In spring, autumn and winter, heterotrophic
bacteria and picoeukaryotes had the same distribution trend, and it were concentrated in the western coastal area of
Sanggou Bay. The correlation analysis between abundance of picoplankton and environmental factors showed that
the abundance of three kinds of picoplankton had a significant positive correlation with chlorophyll-a, temperature
and particulate organic matter, and was negatively correlated with dissolved oxygen. There was no significant cor-
relation between Synechococcus and PO, NO; and NO, . However, there was a significant positive correlation
between picoeukaryotes and NO;~ and NH,". The results provide data support for further understanding the struc-
ture and function of aquaculture ecosystem.
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