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Ecological characteristics of phytoplankton community in the habitat of Sousa
chinensis at Sanniangwan Bay, Guangxi®
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Abgimat  For a comprehensive understanding of the phytoplankton community structure, ecological status related to
environmental factors of the habitat of Sousa chinensis needs to be investigated. This paper aimed to study the role of
phytoplankton in the habitat of Sousa chinensis in Sanniangwan Bay of Guangxi Province, China. Based on 2 cruise surveys
at 15 stations in 2011 and 2012, we analyzed the phytoplankton community in terms of species composition and cell density
quantification, and compared it with that of adjacent area. We also determined the relationship between phytoplankton and
environmental factors to evaluate the survival state of Sousa chinensis from the view-point of phytoplankton. A total of 123
species (excluding unknown taxa) belonging to 45 genera of 4 classes were identified in 51 samples, in which diatoms were
predominant in both species composition and abundance. Dinoflagellates contributed the second major group. The dominant
species were Chaetoceros curvisetus, Leptocylindrus danicus, Pseudo-nitzschia delicatissima, P. pungens and others in
October, but mainly Guinardia flaccida, G. striata, and G. delicatula in March. G. striata was the only common dominant
species in the two seasons. The average phytoplankton abundance was 222.49 x 10° cells/L, with that of October about two
times greater than that of March. Significant difference existed for phytoplankton abundance between the surface layer and the
bottom in March but not in October. Both Shannon-wiener diversity index and Pielou’s evenness index were higher in October
than in March, indicating an integrated and stable state of phytoplankton community in October but a relatively vulnerable one
in March. Compared with the adjacent areas in Guangxi, the Sanniangwan Bay had medium level of richness of phytoplankton
species, similar species composition but different dominant species of the same season. Pearson Correlation Analysis of
phytoplankton abundance with environmental factors indicated that the phytoplankton abundance was positively correlated
to the abio-phosphate and chlorophyll @ content in the surface water of October, and to the temperature in both surface and
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bottom of March. The results showed that the biotope status of the Sanniangwan Bay of Guangxi Province is not at present a

sound environment for the population reproduction of Sousa chinensis. Red tide algal species such as P. pungens and Noctiluca

scintillans abound in Sanniangwan Bay, which may endanger the Sousa chinensis population if explosive proliferation of HAB

species occurs. For better protection of endangered species of Sousa chinensis, long-term monitoring of the Sousa chinensis

population and regular evaluation surveys for habitat environment are needed.

phytoplankton; community structure; ecological characteristics; environmental factors; Sousa chinensis;

Sanniangwan Bay
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Fig. 1 Phytoplankton sampling sites in the habitat of Sousa chinensis in
Sanniangwan Bay.
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Table 1 Seasonal variation of major phytoplankton groups in Sanniangwan Bay coastal waters

FEEISRE 20114£10H October, 2011 20124F3F March, 2012 &3 Total

Major group 2)Z Surface Ji§JZ Bottom )2 Surface Ji€ )22 Bottom =
Tk 24J& 5TFf 23J@ 54FH 17 33FH 16J& 315 33J& 103FH
Diatom 24 genera, 57 species 23 genera, 54 species 17 genera, 33 species 16 genera, 31 species 33 genera, 103 species
Cib ) 147 5J8 1070 5) 5T AJm4fh OJR 17fi
Dinoflagellate 7 genera, 14 species 5 genera, 10 species 5 genera, 5 species 4 genera, 4 species 9 genera, 17 species
W 2Jm 27 2 27 g 17 N 2Jm 27
Cyanophyta 2 genera, 2 species 2 genera, 2 species 1 genus, 1 species 2 genera, 2 species
BB B g 17 U 17 g 17 1 17
Chrysophyta 1 genus, 1 species 1 genus, 1 species 1 genus, 1 species 1 genus, 1 species

— RHK . — undetermined.
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Fig. 2 Horizontal distribution of phytoplankton abundance in Sanniangwan Bay coastal waters (#/10° cells L™). a: autumn surface; b: autumn bottom; c:

spring surface; d: spring bottom.
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Table 2 Variation of the dominant phytoplankton species and their dominance in Sanniangwan Bay coastal waters

el 20114E10/ October, 2011 20124E3H March, 2012
Dominant 2% )2 Surface Ji£JZ Bottom 22 Surface JitJZ Bottom

YKL AT 3 Asterionella japonica 0.05 0.04 - -
itk fi B3 Chaetoceros curvisetus 0.24 0.26 0.0001 =
P2 AL #E Leptocylindrus danicus 0.22 0.21 0.001 0.003
K59MhZE ¥ Pseudo-nitzschia delicatissima 0.08 0.08 = =
R hZZIE ¥ Pseudo-nitzschia pungens 0.08 0.04 = -
55 JLIN .3 Guinardia delicatula 0.01 0.01 0.10 0.11
Wi JLM 3% Guinardia striata 0.04 0.05 0.30 0.33
F 4 JLINE 3 Guinardia flaccida 0.01 0.002 0.56 0.50
I 5783 Lauderia annulata 0.03 0.02 = =
MEARET B Rhizosolenia fragilissima 0.02 0.02 0.001 -
% B3 Chaetoceros lorenzianus 0.02 0.02 = =

—: KA. — undetermined.
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Table 3 Variation of Shannon-Wiener diversity index and Pielou evenness index in Sanniangwan Bay coastal waters

ZFEEHE %R Diversity index (H')

1)) £ 15 %1 Evenness index (J)

Sltft{iz‘n 10/ October 3H March 10/ October 3/ March
)2 Surface Ji )2 Bottom )2 Surface JiK)Z Bottom )2 Surface JiK)Z Bottom )2 Surface Ji§ )2 Bottom

S1 3.55 3.16 1.49 1.71 0.73 0.66 0.47 0.57
S2 3.12 3.22 1.74 1.65 0.66 0.69 0.47 0.52
S3 3.46 3.10 1.65 1.68 0.75 0.67 0.55 0.49
S4 3.32 2.85 1.51 1.69 0.72 0.61 0.54 0.51
S5 2.99 3.23 1.64 1.60 0.63 0.70 0.46 0.45
S6 3.69 3.56 2.11 1.49 0.81 0.82 0.67 0.40
S7 372 3.14 1.41 — 0.76 0.67 0.50 -
S8 3.18 3.21 1.27 1.77 0.70 0.68 0.38 0.48
S9 3.54 3.06 1.24 1.56 0.72 0.71 0.53 0.47
S10 3.07 — 1.64 — 0.71 — 0.47 —
S11 2.61 - 1.41 - 0.61 - 0.55 -
S12 3.48 3.50 1.36 1.26 0.72 0.71 0.52 0.45
S13 291 — 1.39 — 0.64 — 0.46 -
S14 3.18 - 1.26 - 0.69 - 0.42 -
S15 3.64 3.55 1.33 1.84 0.76 0.74 0.66 0.61
HE 3.30 3.24 1.50 1.62 0.71 0.70 0.51 0.49

— R, — undetermined.
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Table 4 Comparison of phytoplankton ecological characters between Sanniangwan Bay coastal waters and adjacent sea regions in Guangxi

TE5 R} ] L7k 42| FHYFHE /107 cells L) i A H P X J5 ik SCHR b

Sea region Time Species richness Average abundance Number of sites Range of sites Method  References
Qi By 1963-1984 52 2110 7 oisaarE e DO
:l;[/:efai 2003.6-2004.6 334 214.00 3 1%191(;21103011\0115 \Z\/J(a ﬁr [10]
Weshoutsana 200631 10 sl ¢ oo0atorE N (4
gféﬁeng Gang Port AN LK B g 12018110;-21202051:Iii \;Jf(aﬁr [13]
Wetshoutand 20085 106 2645 2 et w9
‘/g‘ligl{iu . 2008-2009 131 5.5 15 iy 'ﬁf: [12]
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Table 5 Comparison of phytoplankton dominants in Sanniangwan Bay coastal waters and adjacent sea regions at the same season

220 i i) bR | FHARHFD LR EE K ENFIH) T5 Sk Ak
Sea region Time Number of stations Dominants in order of ¥ Method Reference
deit A% KR
Beihai 2003.11 3 Skeletonema costatum Water (10]
et 20043 ; BRI > A1 K o)
Beihai ’ Rhizosolenia alata > R. alata f. gracillma Water
i £ 20063 ] BRI A B > 205 A I -
Weizhou Island ’ Phaeocystis globosa > Trichodesmium erythraeum Net
5 200610 ] REREA B3 > BRE BRAE 0 > L i i ”
Weizhou Island ’ Chaetoceros curvisetus > P. globosa > Thalassionema nitzschioides Net
Bkl 20073 . AR > BB A1 > 3 I e "
Fangcheng Gang Port ’ S. costatum > C. pseudocurvisetus > Bacteriastrum hyalinum Water
kil 20079 0 SR > AR > HR/ NI K 6]
Fangcheng Gang Port : T. nitzschioides > Heterosigma akashiwo > Cyclotella stylorum Water
5 20089 " BEREAE S > S > W IR A B 0 (5]
Weizhou Island ’ C. curvisetus > T. nitzschioides > C. lorenzianus Net
M 200811 s o AR > AR > ¥ A B KLs 121
Qinzhou Bay ’ S. costatum > R. styliformis > C. lorenzianus Net
M 20094 s R A > A SRR O > W A B I ”
Qinzhou Bay : C. curvisetus > B. varians > C. lorenzianus Net
=1 o110 s HERE A > J A AR > T OV KB AR
San Niangwan Bay ’ C. curvisetus > Leptocylindrus danicus > Pseudo-nitzschia delicatissima Water In this study
=i 0123 s FHOUM I > I LR T > 55 L4 I 3 KR AR
San Niangwan Bay ' Guinardia flaccida > G. striata > G. delicatula Water In this study
F6 FFEYEESHERETFHIPearsont X 14
Table 6 Pearson correlation analysis between phytoplankton cell abundance and environmental factors
] Kz L R -4 2Ka , T PERRR £h
Time Layer Temperature Salinity Chlorophyll a #fif EHLADIN PO,-P
so1L1o PO Surface ~0.283, P=0307,N=15 -0.207, P=0459, N=15 0.526* P=0.044, N=15 0.152, P=0.588, N= 15 0.667% P=0.038, N~ 15
7 JiEJ2 Bottom -0.420,P=0.119, N=11 -0.153, P=0.586, N=11 0.597, P=0.052, N=11 0.256, P=0.447, N=11 -0.023, P=0.935, N=11
20123 %% )2 Surface 0.533* P=0.039, N=15 -0.243,P=0.383, N=15 0.325,P=0.237, N=15 0.056, P=0.843, N=15 0.080, P=0.786, N=15

JI&)Z Bottom 0.863* P=0.047, N=10 0.040, P=0.887 N=10

0.612, P=0.060, N=10 0.209, P=0.454, N=10 0.113, P=0.700, N= 10

A S Y 35 MK J20.05. * p < 0.05.
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W EEIEME, 107N AR ZHm R ERE
£+ F0.01-0.02 mg/L (F124F0.65 mol/LE7KTE ) , F-o B kE
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Tl A8 R b % ik, 3 TR U A ) K A AR R AL T A
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TFERERIA AT, EIRI0A R 2 FEE Z A1 B IEAH
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33 NiFFEY AERTPEE RN ETIR

Hh [ ST VA 5 | AR A TR AR P A 2, A AR AR AR T A
P LA NG L T L0 KB (Alexandrium) | 4R
(Gymnodinium) . thZ2 3% ( Pseudo-nitzchia) . 7% 55725 3 .
FEgEEe | EMi 4 (Haptophytes) . WL E: (Trichodesmium)
&, X S BN B AR = AR A R LR, I HAN R
W IY FEEE HEAMIE, S ANFE =R VE 103 FRZE, 2o PR T i
AR CEY = 0.06) , BOGEEAE3H M A58 (15
AW A AR ), — B R My 5E , Hok A 2R Wi AT
RetER K. FA, fEA IR B R Eh F o WL A A Wb 7E , A bl
TS YRR E SRR AW T, 15 & Az 2R i AU B G
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