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Fig. 1 Phytoplankton survey station at the Qilianyu Island
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2 HRESH

2.1 FRRAMRMEF

2018—2021 4FIe e HIFIERE Y 5 17 111 J&@
341 Fh, HihfkdE 76 J& 236 F, (5 MR 69.21%,
F3E 18 )@ 81 Fh, (5 23.75%, Wi 13 )8 20 Fh, 5
5.87%, FEHEANGEEIIN 2 8 2 Fh, 4300 0.59%.
4 YR A A H B RS I VE AR A B (Cerataulina

pelagica) . #t H 32 ¥ % (Nitzschia closterium) . %
M 45 ¥ (Rhizosolenia calcaravis) . 3 R 4 ¥
(Rhizosolenia alata) . ¥ M4 P 2F 4078 B (Rhizo-
solenia alata f. gracillima). HEAR A 32 i) AL AU
(Rhizosolenia hebetata f. semispina). HERIEHRE
¥ (Rhizosolenia styliformis) . 1 FQIE &% (Thalas-
siothrix frauenfeldii). 21 1F4: 8 (Thalassionema
nitzschiodes) . 1 W & % (Thalassiothrix longiss-
ima). T/NEH #E(Prorocentrum minimum) . 417
WEFE(Trichodesmium erythraeum) T KK E i
(Trichodesmium hildebrantii)13 Ff, {5 3.81%.
2018—2021 AF-L % Wty T 3l 37 Ui AR 1) D0 35 Fof 2 1
PR GR 1o 4 A LHAFS LI T 15 F,
1SR JE T RESETTFEEBED ], BRELHT R & B ek
X R & ¥ (Trichodesmium  thiebautii) 1 B AT YK F
DL EE ke Ah, HABFR S I BURAL (I 1 R)
HACH AR XA

F 120182021 £-LEWFHFEMRBEFAR
Tab.1 Dominant species of phytoplankton in the Qilianyu Island from 2018 to 2021

i #Ff dominant species

LB Y

2018 E Z% summer 2018 £kZ autumn

2020 ¥ Z= summer 2021 % Z spring

H A AT Asterionella japonica 0.06

W PE M B Chaetoceros pelagicus

WK f £ 3 Chaetoceros rostratus

LI £ #E Chaetoceros borealis

EB AT Chaetoceros affinis

22 UGB Thalassionema nitzschiodes

HERAE LB Climacosphenia moniligera

L ffi B ¥ Chaetoceros distans

% KB Chaetoceros lorenzianus

BB Chaetoceros sp.

FlAR A WL J A R Rhizosolenia hebetata f. semispina

LG R TBEE Trichodesmium erythraeum 0.24
BIRRBWE Trichodesmium thiebautii 0.07

KN Oscillatoria formasa

&85 ¥ Phormidium fragile

0.05
0.04
0.02
0.02
0.10
0.11
0.06
0.02
0.27
0.05
0.02 0.05 0.25
0.42 0.08
0.05
0.04

22 FEHH

£ 3% 05 U VR A ) O A AR 2
2018 4FEH I (75.42~2841.16)x10° cells/m’,
PIE K 675.40x10° cells/m’, Hirp S3 i, S4 k2,
S14 Hz Ak 2018 4F #k 2= =F J& i [l M (65.20~
2826.67)x10° cells/m’, #J{E K 797.47x10° cells/m’,

Hodr 82 fe i, S17 IR, S12 i fik; 2020 4E H Z=
K (2.40~451.93)x10° cells/m®, 34 {H K
91.39x10° cells/m’, S2 i, S4 K2, S10 FAK;
2021 4EFZ LTI (2.34~2064.30)%<10° cells/m’,
YIE R 474.14x10° cells/m’, S10 &5, Hkh
S14, S2 Ak, 2018 4F & 2= FIFk 2= V2 Al 4 F
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PHE AT H1H 499.57x10° cells/m’ . 254.78x10° cells/m’ .
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T 98 R 98 5 P38 0 TR MR A AR Rk B
W ) 5 L AH S (18 3)

N

170‘170" F

a
17°0'0" |
16°59'0"

. XLy

16°58'0" | o °
16°57'0" |

. 0-10 °
16°56'0" [ ® 10-50 [ ]

® 50-100
16°55'0" [ @ 100-500

@® >500 B funit: x10? cells/m?
1605470" el 1 1 1 1 1 1 1 1 1 1

112°13'0"  112°15'0" 112°17'0" 112°19'0" 112°210”
N

1701/0" =

c
1700’0" -
16059/0” -
16°58'0"
16°570" F . 0-10
1650 |0 1070

® 50-100
16055'0" - . 100_500

@ >500 ﬁﬁﬂumt ><103 cells/m3
16954007 b . .

112°13'0"  112°15'0" 112°17'0" 112°19'0" 112°21'0"E

23 RBESW

RIS/ HT(FE 4)F1I NMDS 43 H7 (K] 5a)%% 544
N 4 ASEEEEIE R Y RME T LIRS 4 ASEE,
PRV 11 43Rt 2018 SRRk ZRuh A a ok, Hifth 3
ASBEVE LA ) & = A A o A
ANOSIM 4341 7~ 4 4B W V7 s A ) e 7 25 M A
16 B #1245 (R=0.661, P=0.001)(/& 5b).
24 ZHEMEITEN

LG IR Y Z R RS B R 2018 4R
A= BFEL 2020 FE M 2021 AEFERHHN
1.07~3.94 ., 3.12~4.91. 0.91~3.79 F 1.44~3.21,
fH53 9K 2.38. 4.19, 2.76 F1 2.15, H5]REEHE%L
WG H 2018 4F K 2= Bk FE (2020 4F 5 21 2021
EHEZEHH 0.20~0.71, 0.69~0.87. 0.22~0.90
F10.31~0.84, H{E %k 0.47.0.78 .0.71 F10.48.,
Z VTR EORIY 5] B R B0 S 58 B TR T R
AL (A 6).

N

17°1'0" F

b
17°0'0"
16°59'0"

@

16°58'0" L
16057’0"' . 0_10
seern | @ 10-50 %
16°56'0 ® 50-100
16055/00_ . 100_500

@ >500 ﬂii{_w.mt x103 cells/m3
lee540m

112°13'0"  112°15'0” 112°17’0" 112°19’0” 112"21’0"E
N

1701!0" C

d
17°0'0" |
16°59'0" |
16°58'0" | o
16°57'0" |

. 0-10
16°56'0" | * 10-50

® 50-100
16°55'0" - @ 100-500

@ >500 iﬁ{_mmt ><103 cells/m3

112°13'0” 112°15'0" 112°17'0" 112°19'0" 112°21’0"E

K2 2018 4EE F(a). BkFE(b). 2020 £FE (c)Fl 2021 445 45 (d) L 1% W PRI A A = B 40 A
Fig. 2 Phytoplankton abundance distribution in the Qilianyu Island in spring (a) and autumn
(b) of 2018, summer (c) of 2020 and spring (d) of 2021
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25 5REBEEFXZR

L 3 5 g 3 A v K IRVE R 0.7~64 m,
JKARE B RESE L R 0.7~30 m. RZWEKIRE . £h
JE . pH. &7#%¥). NH;. DIN, DIP fIN : P ¥k
2020 FH B, DO & 2018 FikF &,
SiO3 FINO; & #2018 Eﬁér%, NO, % & 2021
IEH BB (£ 2) RDA 734 31 B oR (8 7), 2018
A I 2 5 W) U R ) A U T R R IR AR IR R
JKIE(P=0.013) . % B ¥ (P=0.037). pH (P=0.153).

F2 LELEENE

FA(P=0.182) FI7K I (P=0.227); 2018 4FEFkZE N5
B2 (P=0.015), 7KIR(P=0.036), & (P=0.115).,
DIN (P=0.142)FI N : P (P=0.234); 2020 £ H %)y
fil§ W2 4k (P=0.073) . N : P (P=0.150) . % B Ji
(P=0.192). DIN (P=0.234)F1% & (P=0.256); 2021
HER TN (P=0.144) . KIR(P=0.255). & ¥
(P=0.255). f:f2Eh(P=0.259)F1 DIP (P=0.381), 1
A U 1R) X6F L 32 5 YA 7 D A 0 5 e e Ry 9 S T B
BT B KR, A%, DINFIN: P, A~
[ 2 2 P A2 5
3 Tt
3.1 BELSEEIZ S EY R R ST

LN T E RIS B, Sk
BRG, R TEIE YR S e LR
B SAR L2022 K DU RE SR R L LA
K 4 WA B IR 13 Fhoh, A I B
(Chaetoceros decipiens). #7 S+HEIE ¥ (Bacillaria

paradoxa) . WFEME . FFE M ¥ (Leptocy-
lindrus danicus) . ¥ [KZZIW i (Nitzschia lorenziana) |

EFEARER

Tab. 2 Basic situation of environmental factors in the Qilianyu Island

YJ{H Mean
55 [FF Environmental factors Ju [l Range
2018 X7 summer 2018 #kZ% autumn 2020 & 2% summer 2021 %2 spring
JK ¥R /m 0.70-64.10 11.63 11.22 13.50 6.25
7 /m 0.70-30.00 5.89 8.04 9.63 6.25
K/ C 28.00-33.30 29.53 29.82 31.64 28.69
e 33.40-34.50 33.65 33.82 34.28 34.12
pH 7.00-8.60 7.92 7.84 8.09 7.84
DO/(mg/L) 3.60-7.60 5.73 6.17 5.79 4.95
EIF Y/ (mg/L) 0.30-37.10 2.95 1.41 13.45 2.91
Si03/(mg/L) 0.034-0.143 0.1139 0.0679 — 0.0463
NO;3/(mg/L) 0-0.02 0.0077 0.0004 0.0005 0.0003
NO3/(mg/L) 0-0.076 0.0007 0.0040 0.0055 0.0531
NH;/(mg/L) 0.0001-0.722 0.0069 0.0087 0.5155 0.1836
DIN/(mg/L) 0.003-0.791 0.0156 0.0132 0.5215 0.2469
DIP/(mg/L) 0.0006-0.0224 0.0018 0.0030 0.0052 0.0025
N:P 1.30-771.00 13.04 8.06 255.79 106.66

TH:2020 4 ZE SiO3 B,
Note: Lack of data on SiO3 ™ in summer 2020.
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1 22 J¥ ¥ (Nitzschia longissima) . 5 W 1R & ¥
(Rhizosolenia hyalina). 12 f1# (Ceratium fusus) .

— M ffi ¥ (Ceratium trichoceros). KFA ffi ¥ (Cer-
atium macroceros) . i ffi fi ¥ (Ceratium breve) . i
X i B 3 (Pyrophacus  steinii) 55 # 25 1E 1 ¥ L P
KA B AR, LW A A A
AN S, anPa b /1 & ¥ (Chaetoceros xisha-
ensis) . % {0 fA B (Chaetoceros aurivillius)%5 4y
SMPEVERNE . PRUFEAE W D0 3 Fh 7 B £f 6 3 (Chae-
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ML . H AR BT (Asterionella japonica) F1Z1 1
IR T T G o 2 1 0T R 9 S T AR P02, g
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2 0 AR R I T SO D O LA, i

W YA el P U AR A DI SR B A A, BRI 2T
R BN OR BN, HADFP AR H
B R R U I S AL A2 5
A SRtk R OE, HAA AR, X#sgsh
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X LRV RETE AR -C UG X P AF Rl . E TR
TR R AR S R L

3 0 T S O A o e T L R S
PRI 120, 5 A T v s v i X e ek
FHAT o Ao 0 T Sk 7 i AR 2 58 2 i g T L
AT TR SN ], 30 T L R Y A I
B, FOPRE SR (5 4 %G P20 i b
g S U] DA 5 R O DL AR, HLP AR
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Phytoplankton community characteristics and influencing factors in
Qilianyu Island

SU Li, XU Shannan, LI Chunhou, CHEN Zuozhi

South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory for Sustainable
Utilization of Open-sea Fishery, Ministry of Agriculture and Rural Affairs; Laboratory of Big Data for South China Sea
Fishery Resources and Environment, Chinese Academy of Fishery Sciences, Guangzhou 510300, China

Abstract: To provide reference for the protection and management of the ecological environment in the sea area
around Qilianyu Island, the characteristics of phytoplankton communities and environmental conditions in this
arca were analyzed based on survey data of four voyages from 2018 to 2021. The results showed that 341 species
of phytoplankton were identified from 111 genera of five phyla, with diatoms (69.21%) and dinoflagellates (23.75%) as
the major species. Phytoplankton abundance fluctuated in the range of (2.34-2841.16)x10° cells/m’, with the
highest mean value in autumn 2018 (797.47x10° cells/m), followed by summer 2018 (675.40x10° cells/m®), with
the lowest value found in summer 2020 (91.39x10° cells/m®). Phytoplankton abundance was mainly composed of
diatoms (48.67%) and cyanobacteria (47.22%). Significant differences were observed in phytoplankton
communities between the four periods (P=0.001). The diversity and evenness index of phytoplankton first
increased and then decreased. The RDA analysis results showed that the main environmental factors affecting
phytoplankton communities in Qilianyu Island were transparency, water depth, ammonia nitrogen, DIN, and N : P

with dominant factors changing in different periods. The nutrient factor limiting phytoplankton growth in this area
changed from nitrogen to phosphorus. The decrease in phytoplankton diversity may be related to a
nitrogen-phosphorus ratio imbalance caused by a surge of nitrogen content in the sea area. Therefore, the discharge
of nitrogen-containing wastewater must be reduced and the protection and management of the ecological
environment in the sea area must be strengthened.
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