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Fig. 2 Diurnal variation of phytoplankton species composition at various sites inside and outside the Gougqi Island
mussel farm area

http://www.shhydxxb.com



1214 SR C S N S SO 33 %

®1 MRREAFREXAIMNEFEYH LS

Tab. 1 Dominant species of phytoplankton inside and outside Gouqi Island mussel farm area

PSR (Y)
Wi S Dominance index
/) pecies — -
FAIKT I
Inside the mussel farm  Outside the mussel farm
Frfh B 45 Skeletonema costatum 0.26 0.29
W% B i 5 Coscinodiscus oculus—iridis 0.02 -

L HGEEIE B Pseudo—nitzschia delicatissima 0.04 0.02

RAFIUZEIE 3 Pseudo—nitzschia pungens - 0.02

WURL 5% % Melosira granulata - 0.04

FESET] B ‘

o JiEBE Ff B Chaetoceros curvisetus 0.03 0.03

Bacillariophy
ZE B ff1 B ¥ Chaetoceros affinis 0.02 -

SETN £ JE 3 Biddulphia pulchella 0.03 0.02

FI2FEBE Leptocylindrus danicus - 0.03

HLHEWAHT ¥ Paralia sulcata 0.02 0.03

W A B Chaetoceros lorenzianus - 0.02

RACEE Noctiluca scintillans 0.13 0.12

Fﬁ.% ' e ¥ Gymnodinium instriatum 0.05 0.03
Dinoflagellat

RIS 5 Prorocentrum donghaiense - 0.05

TE « A B A2 BRI TERXT LT 3 B P4 () IR T AR A S A A e X AL 35D, =7 Ry R TE X L DS AR AL 3

Notes: The data in the table are the dominance (Y) of the dominant species in the corresponding month, the bold font indicates that the

dominant species is an absolute dominant species, and the "=" indicates that the species is a non—dominant species in the corresponding area.
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¥ (G. instriatum ) o FEHA X N AMIEFE R ICHH i
R ZE T (P>0.05) , 26 X5 3R 141 50 v iy B 2 i
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Fr 8 X PN T AR A 1) - 34 =F B AR AR Y A
1.53x107~1.86x107 cells/L, [ & B} 3 ¥ = & Ny
(1.77%107+2.5%10°) cells/L, 7 M 1} >4 (1.64%107+
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S0 FRFH X N HMTFIEAE ) ) Margalef & & B H5 %k
TER WG AR AR BE B, DX T T A P 1) T
BETXAN, X NIMNFIFAEY) ) Shannon-Wiener
ZREVEFE BUR Margalef 3 & & 75 £ 5 181 9% JC 1A
BAHSCHE(P>0.05).



53 SR L, 55 KRR U DL IR A DT A W Vs 4540 B BRI 1215

—=— FEHIX N Inside the mussel farm
—e— FE5HIX AP Outside the mussel farm

3.00 - —— i Tidal level 120
3 2.80 1.5
Z 260 |
3 1.0
g 240¢ F
x 220 | 105 2
= 5
g 200 00 3
< =
S 180 =
2 160 05 4
= 5
w140 | -1.0
a0 ) -15

1.00 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1

16:00 22:00 4:00 10:00 16:00
I [a] Time

B3 WiESEXFAEXRNIMNSESHRFHEYEENEREWL
Fig.3 Diurnal variation of phytoplankton abundance at various stations in the sea area inside and
outside the Gouqi Island mussel farm area
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Fig.4 Diurnal variation of Shannon—Wiener diversity index and Margalef richness index
inside and outside the Gougqi Island mussel farm area
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Tab. 2 Similarity analysis and comparison of phytoplankton communities inside and outside
the Gouqi Island mussel farm area
T H eIty R 2H 1] 22 7 E &
Project Index Global R Pairwise R Significance level
JE- 1 A Ak, FE5E XN Inside the mussel farm 0.213 0.594 0.002
Diurnal variation FEA4 XA Outside the mussel farm 0.093 0.334 0.051
HPB 1 SR B2 0.067 0.236
HPBE 1 S H B3 0.402 0.009
qIX HPB 1 S E B4 0.556 0.002
. HERXN , - - 0.267 (P=0.001)
Inside the mussel farm BB 2 S5HFEE3 0.057 0.249
B2 HE B4 0.335 0.009
sk, B3 S B4 0.235 0.026
Tidal changes BB 1 5HFEE 2 0.441 0.002
BB 1 S EEE3 0.191 0.069
I BE 1 5 B4 0.596 0.002
. RIS = = 0.376(P=0.001)
Outside the mussel farm BB 2 S5HTEE3 0.381 0.004
WhEE2 S B4 0.365 0.004
B3 ST B4 0.335 0.006
T DR SRR 22 57 1k W 2 (P<0.05) sl 1 3 (P<0.01)
Notes: Bold font indicates significant (P<0.05) or extremely significant (P<0.01).
Stress: 0.18
N14
N3 N5 Ws
vvy /]
N12,aN9 oWI15
N6 A YN5 A N10
v N7 wN2 N3 W6 o WO
NO N13* v y 4
Ng awYN22" NI 1
YN21aA eowWli4
NI8, N20™ N6 W30 w17
N11 N17 W% e W20 W2 W23
N9 $is Wiz who
& &
WI9 \:;]22 W21
® 9
®
W16 Wil
W13
A FEFH X () V SR IX N (1R)
Inside the mussel farm (day) Inside the mussel farm (night)
©® FEA X A () & FEFHIXANIR)

Outside the mussel farm (day)
NARER XN, WARER AN, HR 8T I R4S

N stands for within the area, W stands for outside the area, and the number after it is the abbreviation of time.
E5 RERE R RERFRER N IMNE T8 Y 5% 451 8 nMDS HEFF &
Fig.5 nMDS sequencing plots of phytoplankton community structure inside and
outside the Gouqi Island mussel farm area at different times

Outside the mussel farm (night)

2.5 FRFEMHESMERTUESHRERTH  JEAERAREEIENC, SEEREE K,

EES k3

TENFR IR SR 2 MR N 14 S50
Il N IE 254341 (P>0.05) , 5CR H Pearson AH G443
BT IR ST Ui R 0 R s 205 40 R PS5 TR 1 A AH O o
SR SR B X N SN A RO 2 8 i BRI T
TR 2R TR R SEON 32 14 5 R
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®3 FERXRNINFIFEY SRR FRIEX ST

Tab.3 Correlation analysis between phytoplankton and environmental factors inside and outside

the Gouqi Island mussel farm area

FEIHIX AP Outside the mussel farm

FEFE XN Inside the mussel farm

455 HlF- Environmental factors
YFEC Number of species

#£JZ¥ Abundance

YFEC Number of species £ Abundance

% Temperature 0.115"
LR Salinity -0.108"
fi4E DO 0.113"
M Turbidity -0.021
IGPEFRER PO3 P -0.229
WAHRER NOJ-N 0.047
A NH-N 0.044
fiffRE: NOS-N 0.106
IGPERERRER Si03 -Si -0.104

0.110" 0.088" 0.124"
-0.189" -0.138" -0.189"
0.221" 0.148" 0.212°
-0.140" -0.014 -0.140
-0.083 -0.176" -0.060
-0.099 0.122° -0.045
0.210" 0.017 0.110"
0.054 0.271° 0.090
0.153" -0.730 0.697"

T R A M 3 (P<0.05) 5+ FE R AR L 1 3% (P<0.01) ,

Notes: * indicates significant correlation (P<0.05); ** indicates extremely significant correlation (P<0.01).

3 it
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IR, DR 7 Ui AL A 25 1 36 300 ] s 26
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Diurnal variation of phytoplankton community structure in a large—scale
raft mussel aquaculture area

WU Xiaofan', WANG Zhenhua'?, ZHANG Shouyu"?, LIN Jun"?, ZHONG Wei', LI Jingjing', MAO
Jiaxuan'

(1. College of Oceanography and Ecological Science, Shanghai Ocean University, Shanghai 201306, China; 2. Engineering
technology research center of marine ranching , Shanghai Ocean University , Shanghai 201306, China )

Abstract: Phytoplankton samples were collected both inside and outside a large scale raft mussel culture area
of Gouqi island in September 2023. The diurnal variation characteristics of phytoplankton community inside
and outside the culture area were analyzed by using abundance and diversity index and multivariate statistical
methods. A total of 7 phyla and 158 species of phytoplankton were collected (103 species inside and 98
species outside the area) , including 104 species of diatom (accounting for 65. 82%) , 30 species of Pyrrophyta
(accounting for 18.99%) , and 15. 19% for the rest species. During the daytime, 94 species were collected
in the inner area, while 103 species were collected at night. In the outer area, 93 species were collected
during the daytime, and 98 species were collected at night. The dominant species of phytoplankton in the
aquaculture area were 9 species, while in the outer area, there were 12 dominant species. Among them,
Skeletonema costatum and Noctiluca scintillans were dominant species throughout the day in both areas. The
average abundance of phytoplankton in the inner area was (1. 77x107+2. 5x10°) cells/L. during the daytime
and (1. 64%107+2. 31x10°) cells/L at night, while in the outer area, it was (1. 87%107+3. 36%10°) cells/L
during the daytime and (1.75x10+2. 72x10°) cells/L at night. The abundance variation in the inner area
showed a multi-peak pattern, with peak values occurring during the rising and falling tides and the high tide.
In contrast, the abundance variation in the outer area showed a single-peak pattern, closely related to tidal
changes, with the peak value only occurring during the high tide. Non-metric multidimensional scaling
(nMDS) analysis showed that there was no significant difference in phytoplankton community between day
and night in the aquaculture area (P>0.05), but there was significant difference in phytoplankton community
outside the area (P<0.05), which was significantly correlated with tidal changes (P<0.01). Temperature,
dissolved oxygen and salinity were significantly correlated with the number and abundance of phytoplankton
(P<0.05) , the number of phytoplankton species was significantly negatively correlated with phosphate and
nitrate (P<0.05) , and the abundance was significantly positively correlated with ammonia nitrogen and
silicate (P<0.05). The results showed that the impact of large-scale raft culture on phytoplankton community
in local waters could present a more positive result at the stage of red tide organism aggregation.

Key words: Gouqi Island ; mussel farming; raft culture; phytoplankton; diurnal variation
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