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Community structure of phytoplankton in Haizhou Bay and adjacent waters and its relation-
ships with environmental factors. YANG Xiao-gai, XUE Ying, ZAN Xiao-xiao, REN Yi-ping
(College of Fisheries, Ocean University of China, Qingdao 266003, Shandong, China). -Chin. J.
Appl. Ecol. , 2014, 25(7) : 2123-2131.

Abstract; Based on the data collected from four seasonal surveys in 2011 in Haizhou Bay and adja-
cent waters, community structure of phytoplankton was studied and their relationships with environ-
mental factors were evaluated by canonical correlation analysis (CCA). A total of 113 phytoplank-
ton species belonging to 3 phyla and 44 genera were collected, among which Bacillariophyta species
were the most abundant species, which included 39 genera and 99 species, accounting for 87. 6%
of total taxa, followed by Pyrrophyta, which included 4 genera and 13 species, accounting for 11.5
percent of total taxa. And the least abundant species were Chrysophyta species, which had only 1
species belonging to 1 genus. Among these dominant species, Coscinodiscus and Chaetoceros were
the dominant groups in Bacillariophyta, while Ceratium was the dominant group in Dinophyta, and
the dominant species were Meuniera membranacea , Coscinodiscus subtilis var. subtilis, Eucampia zo-
diacus and Bacillaria paxillifera. There were obvious seasonal variations in the species composition
and predominant species. The abundances of phytoplankton in all the stations ranged from
0.08x10° cells + m™ to 108. 48 x10° cells - m™ in Haizhou Bay. The average annual density of
phytoplankton was 10.71x10° cells - m™, being the highest in autumn (29.08x10’ cells - m™)
and the lowest in summer (1.69x10° cells + m™). The Shannon index, Pielou index and Margalef
index of the phytoplankton community were higher in summer and autumn than in winter and
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spring. CCA suggested that the main factors affecting the phytoplankton community were sea surface
temperature ( SST) , followed by nutrients ( NO, -N, PO,* -P, Si0,”"-Si) and dissolved oxygen

(DO). The abundances and distribution of some dominant species were closely related with these

main factors.

Key words: Haizhou Bay; phytoplankton; community structure ; species diversity ; canonical corre-

lation analysis (CCA).
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Fig.1 Sampling areas in Haizhou Bay and adjacent waters.
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plankton in Haizhou Bay and adjacent waters.
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Table 1 Dominant species and dominance index of phytoplankton in Haizhou Bay and adjacent waters

&t Yy S0 Y A B PR
Season Species Percentage in cell Occurrence Dominance
abundance (% ) freqency (% )
# 2% Spring HEAR 2 G35 Meuniera membranacea 45.3 79.2 0.359
(5H May) HrECAREE 3 Rhizosolenia stoltefothii 40.6 45.8 0.186
WA Ceratium fusus 3.7 95.8 0.036
K Z Summer M55 T3 3% Coscinodiscus subtilis var. subtilis 13.3 100 0.133
(7 7 July) =MW Ceratium tripos 12.0 91.7 0.110
ZEBRFATEEE Chaetoceros affinis var. affinis 10.2 54.2 0.055
KA B Ceratium macroceros 5.6 91.7 0.051
A RGF# Coscinodiscus asteromphalus var. asteromphalus 6.9 62.5 0.043
SRR T Coscinodiscus curvatulus var. curvatulus 3.3 75.0 0.024
#Z Autumn I A Eucampia zodiacus 33.9 4.9 0.145
(9 H September) ZEBR AW Chaetoceros affinis var. affinis 14.2 100 0.142
WG Thalassionema nitzschioides 11.4 92.9 0.106
EBEFA B #E Chaetoceros survisetus 14.7 64.3 0.095
A ERRUR#E Ditylum brightwellii 3.7 92.9 0.034
B ICIGLL B Thalassionema frauenfeldii 2.0 100 0.020
47 Winter IRMEHEIE 4 Bacillaria paxillifera 52.2 95.5 0.499
(12 H December) 2155 [R5 3% Coscinodiscus subtilis var. subtilis 10.9 100 0.109
BT #E Coscinodiscus asteromphalus var. asteromphalus 5.0 100 0.050
(53] i 34 J& K 3E Bl Coscinodiscus sp. 4.2 100 0.042
TE4E £ B8 Chaetoceros survisetus 6.0 50.0 0.030
N
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waters.
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Table 2 List of main phytoplankton species in Haizhou Bay and adjacent waters

i Yyfh i Yyfh

Code Species Code Species

1 SPILLEE Pinnularia sp. 21 Wh QLR Thalassionema frauenfeldii

2 P RE R 53 Coscinodiscus debilis 22 SCARFAEE Ceratium furca

3 B AREREEE Cylindrotheca closterium 23 B P Rhizosolenia alata f. genuina

4 FIGL . Thalassionema nitzschioides 24 WIGHE: Noctiluca scintillans

5 HEIE I Z B8 Protoperidinium conicum 25 W RT3 Coscinodiscus oculus-iridis

6 FHICHA B Chaetoceros lorenzianus 26 FLAIff38 Ceratium horridum

7 SR G R i ¥ Coscinodiscus Janischii 27 FHE % Navicula sp.

8 BRI T ¥ Coscinodiscus Jonesianus 28 ZEBR A B BE Chaetoceros affinis var. affinis

9 KICMATBHE Chaetoceros castracanei 29 HAEPIREE Odontella sinensis

10 ZHI B Chaetoceros debilis 30 RIS MRIE 3 Bacillaria paxillifera

11 W FCAREE % Rhizosolenia stoltefothit 31 SRR Coscinodiscus curvatulus var. curvatulus
12 Uz §L ) 22 8 Protoperidinium divergens 32 i XU 3 Ditylum brightwellii

13 ZBUNREE Cyclotella striata var. striata 33 KA 8 Ceratium macroceros

14 WewE =¥ Triceratium favus 34 e H 08 3% Coscinodiscus argus

15 i EC i HH 9 Pyrophacus steinii 35 S5 IR 5735 Coscinodiscus asteromphalus var. asteromphalus
16 TiEsE A B Chaetoceros survisetus 36 A (R 738 Coscinodiscus radiatus

17 JRB G HE Meuniera membranacea 37 RABE Ceratium fusus

18 THEEJLN W Guinardia flaccida 38 = Ceratium tripos

19 BLOYEEES Thalassiosira excentrica 39 [R5 9% Coscinodiscus sp.

20 ARlLay Pleurosigma sp. 40 255 [R5 5 Coscinodiscus subtilis var. subtilis
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