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Tab.1 The information of aquaculture in Liusha Bay
FRFE T3 T ESRIE A JHCE B[R] WK s 8] v 58 4 ]
Breeding pattern Main breeding species Starting time Harvest time Breeding cycle
2/ AR IR TE DI IE 5 % AR 4 H MAE 11 HZ A0 7~8 1 H
Traditional fish cage T. ovatus April Before November 7~8 months
in the current year
DU TR IH £ P4 R B D M4 7~10 A A5 H Z A 6~8 1~ H
Raft breeding A. irradians concentricus July to October Before May in 6~8 months
the current year
e SEHAL R DL AR 8 H~IKAE 1 H LAF 2y 145
C.nobilis August to January Whole year Nearly 1 year
in the next year
V1B = W= i GExiiEssll 3~4 . 8~12 1 - 1~2 4F
Raft or pile type breeding Pinetada fucata March to April, 1~2 years

August to December
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Fig.1 Farming structure layout and sampling stations in Liusha Bay
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Tab.2 Seasonal phytoplankton composition in Liusha Bay during 2015~2016

J&/FF Genera/specie

2% Species

X Summer Fk Autumn 4 Winter % Spring
fil ¥ Bacillariophyta 34/66 26/67 29/56 26/64
FH ¥ Pyrrophyta 7/20 4/8 5/30 8/15
W ¥ Cyanophyta 1/1 2/2 1/1 1/1
HAth Others 1/1 1/1 - 1/1
BT Total 43/88 33/78 35/87 39/81
* 3 WIPITIEHFEDREM
Tab.3 Dominant species of phytoplankton in Liusha Bay
e 4Rl RS OES ﬁ,ééﬂﬂﬂﬁ%ﬁfﬁ%tlﬁ g Y o
Season Dominant species Average abundance Percent in total Dominance Code
(cells/L) abundance(%)
B Summer THIH 3 Skeletonema costatum 2.10x10° 0.69 0.695 1
21 ¥ B Trichodesmium erythraeum 5.64x10* 0.19 0.124 2
NI EAR4E % Rhizosolenia setigera 8.02x10° 0.03 0.026 3
Fk Autumn 9075 B3 Chaetoceros pseudocurvisetus 3.54x10° 0.24 0.158 4
%7 R L ¥ Bacillaria paradoxa 1.60x10° 0.11 0.107 5
%G £ Chaetoceros lorenzianus 1.26x10° 0.08 0.084 6
FE LB Thalassionema nitzschioides 1.11x10° 0.07 0.075 7
1) B 453 Skeletonema costatum 1.12x10° 0.08 0.063
il #2353 Pseudo-nitzschia pungens 1.22x10° 0.08 0.054 8
21 R F ¥ Trichodesmium erythraeum 9.42x10? 0.06 0.042
ik G B3 Thalassiothrix frauenfeldii 5.12x107 0.03 0.034 9
2 Winter BLIGIRITH# Coscinodisus wailesii 3.51x10° 0.29 0.288 10
54 Rhizosolenia delicatula 1.92x10° 0.16 0.158 11
B fe#T#E Fragilaria islandica 2.17x10° 0.15 0.179 12
HHBE [ i % Coscinodiscus debilis 1.53x10° 0.13 0.126 13
7 S ¥ Bacillaria paradoxa 7.38x102 0.05 0.061
# Spring AUIRFAE# Chaetoceros crinitus 3.74x10° 0.20 0.196 15
£1 R B Trichodesmium erythraeum 6.84x10° 0.36 0.119
HF B (5 i % Coscinodiscus debilis 2.01x10° 0.11 0.105
R4+ ff1 B Chaetoceros teres 8.75x10? 0.05 0.034 16
#F S ¥ Bacillaria paradoxa 5.27x10? 0.03 0.028
1% X ff1 B ¥ Chaetoceros lorenzianus 5.49x10? 0.03 0.026
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Fig.2 The nMDS of phytoplankton communities
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Tab.4 Main parameters of water quality in Liusha Bay

" Z=77 Season
Z 0 H F Parameters
% Spring X Summer F Autumn 4 Winter
%A NH," (mg/L) 0.058+0.034 0.023+0.026 0.021+0.017 0.617£0.316
WA R ER NO, (mg/L) 0.042+0.052 0.002+0.002 0.007+0.006 0.016+0.008
HFRER NO5 (mg/L) 0.106+0.034 0.018+0.018 0.126+0.017 0.981+0.315
R PO, (mg/L) 0.012+0.003 0.022+0.006 0.007+0.003 0.014+0.003
M TP (mg/L) 0.019+0.012 0.109+0.031 0.016+0.008 0.039+0.013
BA TN (mg/L) 0.910+0.249 - 2.211+0.631 1.682+0.263
#EHHE SD (m) 2.13£0.47 1.57+0.49 1.04+0.22 2.24+0.66
RE T (C) 30.19+0.97 32.36+1.44 27.69+0.70 18.20+0.65
4 DO (mg/L) 5.60+0.72 5.97+0.27 6.12+0.21 8.73+0.54
FRTBE pH 8.33+0.20 8.48+0.04 8.43+0.09 8.56+0.07
S 29.68+0.09 33.43+0.11 30.37+0.16 30.63+0.09
Wik A ALY POM (mg/L) 7.49+1.87 10.22+7.54 5.014+0.58 5.87+1.96
4% % a Chl-a (pg/L) 6.65+2.08 1.56+1.83 1.09+0.93 3.24+1.10
BRI Y TPM (mg/L) 18.74+3.98 50.62+13.41 29.88+3.13 26.82+5.28
0.8
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Fig.5 RDA ordination of phytoplankton community composition and environmental factors in Liusha Bay
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Tab.5 Comparison of characteristics of phytoplankton community in Liusha Bay in recent years
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2015-08~2016-05 122/172 0.05~79.04 0.23~4.21 A4 This study
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Fig.8 Tidal current at the time of flood and edd of Liusha Bay (Luo et al, 2014)
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Phytoplankton Community Characteristicsin Different Seasons and
Their Relationship with Aquaculturein Liusha Bay

SU Jiaqi, ZHU Changbo@, LI Junwei, LI Ting, CHEN Suwen, XIE Xiaoyong, ZHANG Bo

(Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture and Rural Affairs;
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangdong Provincial
Key Laboratory of Fishery Ecology and Environment, Guangzhou 510300)

Abstract Liusha Bay is one of the main aquaculture areas of marine mollusks in Guangdong
Province, characterized by the main producing areas of South Pearl. To assess the environmental effects of
aquaculture activities, the phytoplankton composition, abundance, community structure, diversity, and
water physicochemical factors were investigated in each season from August 2015 to May 2016. In total,
171 phytoplankton species were detected, with 122 species of diatom belonging to 43 genera, followed by
dinoflagellates represented by 44 taxa (10 genera), blue-green algae by two taxa (two genera),
chrysophyceae by two taxa (two genera), and euglena by one taxa (one genus). The range of
phytoplankton density was 0.05x10%~79.04x10* cells/L, which ranked as: summer > spring > autumn >
winter. In general, the phytoplankton density in the outer bay was similar to that in the inner bay. The
abundance of phytoplankton in summer was distinctly higher than that in the other three seasons. The
most common dominant species were Chaetoceros crinitus, Trichodesmium erythraeum, and
Coscinodiscus debilis in spring, Skeletonema costatum in summer, Chaetoceros pseudocurvisetus,
Bacillaria paradoxa, and Chaetoceros lorenzianus in autumn, and Coscinodisus wailesii, Rhizosolenia
delicatula, and Fragilaria isandica in winter. B. paradoxa was the dominant species in spring, autumn,
and winter. T. erythraeum was the dominant species in all seasons except for autumn. Redundancy
analysis suggested that the main variables affecting the dominant species were water temperature and
nitrate (NO;-N) in spring, transparency in summer, and nitrite (NO,-N) in autumn and winter. The
phytoplankton diversity and abundance of different cultured zones presented seasonal differences.
Compared to 2012, the total coverage of the aquaculture zone in 2015 increased by approximately 50% in
the outer bay. Furthermore, coverage of the pearl oyster farming zone decreased by about 90% in the inner
bay. Both the distribution of the aquaculture zone and the scale of the mariculture species were

significantly changed, and the characteristics of the phytoplankton community responded to these changes.

In summer, cage fish farming could efficiently increase nutrient content in seawater and decrease
phytoplankton diversity. Furthermore, phytoplankton abundance was decreased by large-scale scallop
culture.

Key words Liusha Bay; Phytoplankton; Cluster analysis; Aquaculture activity
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