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Influence of aquaculture on characteristics of phytoplankton
community in Liusha Bay

GUO Yongjian, LUO Zhaolin, ZHU Changbo, LI Junwei, SU Li, GUO Yihui
(Key Lab. of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture; South China Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: We studied the characteristics of phytoplankton community in Liusha Bay for three quarters from August, 2012 to January,
2013. A total of 80 phytoplankton species were recorded, with 69 species of diatom belonging to 34 genera, followed by dinoflagellates
represented by 9 taxa (5 genera) and blue-green algaes by 2 taxa (2 genera). The most common dominant species were Skeletonema
costatum., Thalassionema nitzschioides and Coscinodiscus centralis. The range of phytoplankton density was 0. 001 x 10* ~ 1. 495 x 10*
cells-L ™" with maximum density in summer, followed by autumn and winter. In general, the phytoplankton density decreased from
outer bay to inner bay. Compared with the control (non-cultured area), the diversity indices in the cultured areas were higher, espe-
cially in the fish cultured area. In summer and autumn, phytoplankton density was higher in scallop culture area, while lower in fish
cage and non-cultured area. However, phytoplankton density in pearl oyster cultured area was higher in summer (1. 099 x 10*cells-

L") and low in autumn (0. 021 x 10*cells-L~"). The results indicate that both phytoplankton taxa and density declined steeply in re-
cent years. The phytoplankton density increased and decreased by scallop culture and fish cage culture, respectively. Dense fish cages
blocked the current exchange, diminishing the transportation of nutrients across the bay and the phytoplankton density in pearl oyster
cultured area of Liusha Bay.
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Fig. 1 Sampling stations in Liusha Bay
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Tab.1 Catalogue of phytoplankton species in Liusha Bay
28 species %t code P2 species 2 code

B Bacillariophyceae HAT A Eucampia zoodiacus

JHBE TN T 3 Guinardia flaccida WG R Lauderia annulata

[2fr SBT3 Hemiaulus sinensis Bac20 ESi2.] Nitzschia sp. Bac09

MG Hemidiscus sp. WRELE N. lorenziana

B HIGEMEEE  Gyrosigma balticum ERIE I N. debilis

i LUEE Gyrosigma sp. BrH B N. closterium

R G. acuminatum KEVHE N. longissima

BT S EE G. obliquum KT B2 A N. longissima var. Bacl9

I A Chaetoceros decipiens Bac02 =5 Campylodiscus sp.

BRI E T Rhizosolenia styliformis Bac01 YWGHENEFE Corethron pelagicum

HAR S 5 R. robusta RRZETE Nitzschia pungens Bac07

HIESY k=92 R. setigera Bac06 LAt B Streptotheca thamensis Bacl0

HIEAR e R. stolterfothii K PHE R Planktoniella sol

B AT Skeletonema costatum Bac21 IR B Ditylum brightwellii Bac03

R 5 Stephanopyxis palmeriana (G Cylindrotheca gracilis

AR Bacillaria paradoxa Bacl4 FF32 4RAE 3 Leptocylindrus danicus

BRI Wt Detonula pumila BREE Proboscia alata

B Thalassionema frauenfeldii Bac05 INRTE Cyclotella sp. Bacl5

ESiA 3] T. nitzschioides Bac08 INKEE Characium sp.

[ v e B Thalassiosira rotula il Licmophora sp. Bacl6

i E T Biddulphia obtuse WFPERI B Pleurosigma pelagicum

BEEE B. regia O RIEEE P. normanii

EohETE B B. mobiliensis H 2 BT 3 Asterionella japonica

ok & B B. granulata FHE B Helicotheca tamesis

KB & E B. aurita [F] # 5 Pulvinularia sp.

Fiie &L B B. sinensis 5] i Coscinodiscus sp.

LA Amphiprora sp. T [R] fifi E C. concinnus

R BT Cerataulina compacta vy (5] 7 C. centralis Bac22

paivW;EST Chaetoceros eibenii Pagi A Navicula sp.

UL ZE oy 2o Bacteriastrum varians HE Pyrrophyta

A B Chaetoceros brevis XA Ceratium furca

Vi ESS A Chaetoceros sp. KA B C. macroceros

BIRAEE C. lorenzianus SR A B C. fusus

BAEE C. subsecundus Bacll =v:ip:b ] C. tripos

PUhEsE B8 C. pseudocurvisetus Bacl2 BEN=8 Dinophysis caudata

s MBI C. tortissimus Bacl3 HEBE Dinophysis sp.

Toih 1 B C. holsaticus FL v Gonyaulax spinifera

MM ERE C. denticulatus VTR 22 H i Protoperidinium oceanicum

RARA BB C. crinitus Bac04 || W5¥E[] Cyanophyta

TiEdk f B C. curvisetus Bacl7 B Oscillatoria sp.

[R 4 M B C. teres Bacl8 B R EFREE Chroococcus gigateus

FEHE A BB C. distans
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Tab.2 Main parameters for water quality in Liusha Bay from summer to winter
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DIP 4 NO, 3 POM
HZ summer 6. 650 1. 550 0.013 0. 025 0.012 0. 656 0.039 2.255 7.325 2. 640 30. 764 30.73 8.38
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Fig.3 RDA ordination of phytoplankton community composition and environmental factors in Liusha Bay
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Tab.3 Comparison of characteristics of phytoplankton community in Liusha Bay in recent years

EBERR R AR

K3k SRAERTE] di . FEENANLT BHERE SCHRR IR
. iatom species/ . ,
waters sampling date . density H reference
total species

WYY (hHE) Liusha Bay (out bay) 2006 ~2007 119/159 1.51 ~90.3 1.11 ~4.09 /M gels]
WP Liusha Bay 2008 123/151 0.24 ~5.72 1.07 ~3.35 e e [2]
PV (PI% ) Liusha Bay (inner bay) 2008 ~2009 69/69 3.2~7.0 2.82~2.95  FRpEE"
VRYPTE Liusha Bay 2012 ~2013 69/80 0. 001 ~1.495 1.62 ~3.74 ZEAr

BRMKEE R, EoRFERTAEE 23 B E X
“Ip” (2012 48 10 F ) % fili 1 528 VE g 50 6 ~ 8
HARIN, PN 100 mm, 1% 5 & KL &
ML RIS, SRR, HE&E. ERE
LEANAE ST R E Y E KR TR
FEhpi A KRB Wi, TR Rk
PRI 9 W 7 T S R, R T L A R
Ref ot 7 Ui R0 PO 5% ) ] BEEE S5 SR RK R AR B
5EMBEEMEL, KFHmBIEEYFEENRT
BRFHRZ, B pH S, HEEKa, PRAEIYS
TRUFAE ) =F B A C BB B R . S, &2
BB ( <200 wm) X ¥ 7 AR B A= K A 45
BN . R ZEm bR S R e 3 P Y
BETE S IR BT R 42. 6% ~82.8% 7
AU AR R 2 R PR W sh M AR M BT
HIIEEEHE28.1% ~66.0% !,

B IR O AT ARAT X I A ) = B P AR S
S0 R N/P X IRIRE A KR —
FRHIVER, N/P>16 B EFUAEYIRIN P BRI, <
16 MIFB A N FREIDY . EHRmERE £, N
TCEFRHI I B R BB N TR R AT
RN BR 4 S K R 0 X 7= AR ) B 3 R T 3
FlHER . P RENAERK FENERS, 7
N/P > 16 B} g A K58 Bt F < 1617, 2012 ~ 2013
EEZ, BREMAFER N/P 4350k 79.9., 21.65
M32.2, ¥WRHNHDK P RS, Fik, NP
W B TR AT RE SR A SRR IR K, B
IFUAEY RN . F RS, FeHsR PR E
FRBE MR
3.3 HBEFERBXZFHEYSS HEERNTRE

5HINE . WS EERMIGEEMAL, WY
R TR A SR e Y A W AR SR
FERBAL, BRI (E2.44),

BRI R E . SXTERXAHEL, Dl 75 XK
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) M F BT XHHRX (40 5*) F e E R KX
(2*. 6'F7"), LRAHTFHAEBO M 10*), BN
FERXAMMFEARFEX P E R E ., KFa
341438, M5FLE I ( Chlamys farreri) %} 7R3 5
HEMBEERNBEEERESCERS THIE&AE; M
DA TE o WK ol B RS PR B R A KT SRR
71, WX ARG = A — e R MEIER . W
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