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Seasonal and spatial variation of phytoplankton and relationship with
water-quality factors in Futian Mangroves of Shenzhen
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Abstract Phytoplankton community were studied at 5 sites in Futian Mangrove Reserves of Shenzhen from Oct. 2005 to Sep.
2006. The species composition, densities and distribution of phytoplankton, in seasonal and spatial scale, were studied. Main
water-quality factors were preliminary examined for their relations to phytoplankton densities. As result a total of 51 taxa
(including 1 variety and 9 unidentified taxa) belonging to 28 genera in 5 phyta were identified. It showed that diatoms, such as
Cyclotella caspia and Thalassiosira nordenski6ldi dominated in 4 seasons in most sites. Among the others, species of
Cyanobacteria and Chlorophyta, such as Oscillatoria minima and Chlorella vulgaris, only dominated at a few sites. In contrast to
a remarkable seasonal and spatial variation of species compositions, the phytoplankton densities changes little in season though
they alternated with sites in spatial. Phytoplankton density was high reaching 10° cellseL™ in 4 seasons. Water qualities changed
with seasons in 5 sites due to the influence of domestic and industrial wastewater. The sites contaminated by the sewage are in
sequence of > > > > | the pollution made water quality quite different with that of seawater in the open sea. Correlations
of phytoplankton density with total nitrogen and salinity were found. It showed that the phytoplankton density changed positively
with salinity but negatively with the total nitrogen.
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Fig.1 Map of sampling sites in Futian Mangroves
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, 2000 mL, , , t ¢ ohvioblank
Tab.l Species composition of phytoplankton in Futian
30 mL, 0.1 mL Mangroves
(7. 8 9] Bacillariophyta
Coscinodiscus Nitzschia
[10] C. oculus-iridis N. frustulum
TN NH,—N C. oculatus N. gramulata
TP PO,-P SiO3-Si Cyclotella N. longissima
pH C. caspia N. lanceolata
C. striata N. closterium
1
3 (Results) C. striata var. contort
Thalassiosira Navicula
T. nordenskioldi N. cuspidate
3.1 . T. weissflogii N. rhynchocephala
, Skeletonema 1
S. costatum 2
Stephanodiscus Gyrosigma
[211.20,21] S. hantzschii G. scalproides
Triceratium G. obliquum
T. reticulum Pleurosigma
Chaetoceras P. minutum
C. muelleri 1
5 28 51 9 1 Biddulphia Synedra
Bidd. longicruris S. tabulate
17 34 7 68.6% Melosira Stauroneis
Centricae 9 13 M. juergensi S. constricta
Pennatae 8 18 4 7 1 Amphora
2 A. ovalis
13.7% 4 5 1 .
3 Mastogloia
9.8% 1 3 5.9% 2 M. pumila
2 1 Cyanophyta
Oscillatoria Phormidium
O. minima P. tenue
O. lacustris Rhabdoderma
Pennatae O. splendida R. lineara
52.9% Navicula spp. Merismopedia
. . M. glance
Nitzschia spp. M. punctata
Centricae Chlorophyta
Cosinodiscus spp. Chlorellg Cosmarium
L C. vulgaris
Cyclotella spp. Thalassiosira spp. Scenedesmus Selenastrum
Cyclotella caspia S. quadricauda S. minutum
Thalassiosira nordenskioldi S. bijuga
Cryptophyta
Cryptomonas Chroomouas
1 C. acuta
Merismopedia punctata Euglenophyta
. . . Eugl
Oscillatoria lacustris uglena
E. oxyuris
E. pisciformis

E. deses
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Fig. 2 Seasonal variations of sanility, water temperature, pH, SiO;—Si in Futian Mangroves at 5 sites
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Tab.2 Seasonal variation of taxa numbers of phytoplankton
in Futian Mangroves 3.3
(Season)
(Taxa)  (Antum) (Winter)  (Spring)  (Summer) 4
18/54.5* 20/70.0 26/63.4 16/53.3
7/21.2 5/17.2 7/17.1 7/23.3
4/12.1 4/13.8 4/9.8 1/3.3 3.33x10° cellssL? 5.54x
3/9.1 0/0 3/1.3 4/13.3 10°cellssL* 4.26x10° cellssL™
1/3.0 0/0 124 2/6.7 1.21x10° cellseL* 8.75%
33 29 41 30 10° cellseL ™

* / 1.43x 10° cellssL™®
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Fig.3 Seasonal variations of TN, NH,—N, TP, PO,—P concentrations in Futian Mangroves at 5 sites

3
Tab.3 Spatial variation of of taxa numbers of phytoplankton
in Futian Mangroves

(Site)
(Taxa)
27/75.0 15/57.7 32/81.4 17/53.1 27/61.4
6/16.7 7/26.9 3/6.9 7/21.9 7/15.9
2/5.6 2177 2147 5/15.6 4/9.1
0/0 1/3.8 3/6.9 3/9.4 3/6.8
1/2.8 1/3.8 0/0 0/0 2/4.5
36 26 41 32 44
* /
10° cellssL™?
[12] 5
2.30%
10° cellseL™ 6.18x10° cellssL™ 4.59x
10° cellseL? 8.75x10° cellseL ™

1.21x10° cellseL™

8.65x10° cellseL™

4 x10° cellseL?
Tab.4 Seasonal and spatial variation of phytoplankton

density in Futian mangroves x10°cellseL™

(Season)

(Site) (Annual
(Autum) (Winter) (Spring) (Summer)

meanvalue)

3.77 3.09 3.55 4.20 3.65+0.46

1.21 3.46 1.43 311 2.30+1.15

8.65 6.02 3.67 5.11 5.86+2.09

5.33 7.61 4.70 2.15 4.95+2.24

8.75 8.26 331 441 6.18+2.73

. 554+3.2%4.38+2.3 3.33+1.1 3.80+1.1 4.26+0.9

(Spatial
meanvalue)

*

I+
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Tab.5 Seasonal and Spatial variation of dominant taxa in Futian Mangroves

. Autum (Winter) (Spring) (Summer)
Station 2005 11 2006 1 2006 4 2006 7
T. weissflogii Euglena pisciformis
Thalassiosira nordenskioldi C. striata Cyclotella caspia Cyclotella caspia
Oscillatoria minima
Oscillatoria minima Cyclotella caspia Oscillatoria minima
Cyclotella caspia
Thalassiosira nordenskidldi ~ Thalassiosira nordenskiéldi Cyclotella caspia
Oscillatoria minima Oscillatoria minima Chlorella vulgaris Oscillatoria minima
Thalassiosira nordenskidldi  Thalassiosira nordenskioldi Chlorella vulgaris Cyclotella caspia
34 [6,13]
3
5
3
[13]
[11,13]
2
[6,13]
[6.13] > > > >
[13]
[2,20,21]
3.6
3.5
2 TN NH;—N TP
30 18 PO,-P  SiOs—Si pH
14 20.7 6
R=0.511<Rg0s
pH n=20 R=0.516<Rg05 n=20

pH
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[13]
[25] [25,26]
6
Tab.5 Correlations of phytoplankton density with factors of 10° cellseL™
water quality
main water-quality factors
( auety ) (correlation coefficient, R) [20.21]
TN 0.511*
NH4-N 0.380
TP 0.216 4.2
PO4-P 0.404
SiOs-Si 0.121
pH 0.239
Salinity 0.516* [5:21-24]
Temperature 0.227
* p<0.05, n=20
4 (Discussion) N N
4.1 N
[26,27]
[13]
[2,11,14~21]
[22,23] [22]
[11,21]
[2021] 5 (Conculsion)
51
(11.21] 10° cellssL™

[6,11,21]
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