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Eutrophication and Phytoplankton Community Structure of Xinghu Lake,

a Shallow Urban Lake in South China*

KONG Yijun', YANG Haowen?, LIN Shaojun', LEI Lamei' & HAN Boping'**
(‘nstitute of Hydrobiology, Ji'nan University, Guangzhou 510632, China)
(*Bureau of Hydrology, Guangdong Province, Guangzhou 510150, China)

Abstract The Xinghu Lake, a typical shallow lake, located in the urban area of Zhaoqing City, Guangdong, China and consists
of five sub-lakes, the Xiannil Lake, Bohai Lake, Qinglian Lake, Zhongxin Lake and Lihu Lake. The sub-lakes are connected
with each others for boating. In order to understand its eutrophication and phytoplankton community in the lake system, the
four sub-lakes were investigated in January, March, July, August, October and December, 2002. The TN and TP concentrations
of the Xinghu Lake ranged from 0.351 mg L to 2.488 mg L' and from 0.009 mg L' to 0.151 mg L, respectively. The nutrient
concentration was highest in March, decreased gradually with precipitation in July and August, and it increased following the
dry season. Generally speaking, the Xinghu Lake was a mesotrophic water body with a trophic state index (TSI) between 40
and 56. As the polluted water mainly fed into the northern sub-lakes (Bohai and Xiannil), there existed a significant spatial
difference in the trophic state index among the sub-lakes. The Bohai Lake was eutrophic with the highest TSI, and the Xiannt
Lake and Qinglian Lake were mesotrophic with the lowest TSI. 128 phytoplankton species were totally observed and sampled
from all the four sub-lakes. Phytoplankton abundance had a seasonal dynamics contrast to the nutrients, ranging from 0.85x10°
cells L to 44.28x10° cells L. Tt was found the lowest in March and highest in July and August. As a eutrophic lake system, the
phytoplankton community structures of the sub-lakes were quite similar, they were dominated primarily by cyanobacteria—
chlorophyta. They were dominated by chlorophyta and diatoms in January, by cyanobacteria (e.g., Merismopedia glauca) in
March, July, August, October and December. The hydrodynamics affected by the seasonal rainfall and water-level controlling
played an important role in regulating the eutrophication and phytoplankton abundance. Fig 2, Tab 6, Ref 30
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Table 1 Basic parameters and characteristics of the five sub-

lakes of the Xinghu Lake
TR W Area kg Depth AT
Names of sub-lakes (4/km?) (0/m) retenti}:)n time (12
I %3] Xiannt Lake 1.42 22 0.37
B Bohai Lake 1.28 24 0.42
FYEM Qinglian Lake 1.16 2.1 0.15
8 Zhongxin Lake 2.12 2.6 0.70
L) Lihu Lake 0.26 1.3 0.39
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Fig. I The connection, sampling sites and water-flow direction of the five
sub-lakes of the Xinghu Lake
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Table 2 Concentrations of total nitrogen and total phosphorus in the Xinghu Lake in 2002

J 4> Month Jan. Mar. Jul. Aug. Oct. Dec. Anniﬁ%é;ﬂ D

A% Xiannt Lake 0.591 1.052 0.351 0.789 0.493 0.554 0.639+0.248

TN Y] Bohai Lake 0.606 2.488 — 1.282 — 2.247 1.656+0.873
HHEMW Qinglian Lake 0.681 1.370 0.911 0.621 0.695 0.699 0.830+0.283

(pmg L7 Fy# Zhongxin Lake 1.058 1.536 1.276 0.815 0.965 1.424 1.179+0.279
¥ Average 0.734 1.612 0.846 0.877 0.718 1.231 1.023+0.523

A5 Xiannt Lake 0.016 0.009 0.019 0.019 0.019 0.017 0.016£0.004

p JifE] Bohai Lake 0.041 0.151 — 0.055 - 0.073 0.080+0.049
T Qinglian Lake 0.027 0.031 0.016 0.014 0.019 0.024 0.022+0.007

(p/mg L) FHM# Zhongxin Lake 0.053 0.055 0.019 0.026 0.043 0.020 0.036+0.016
¥IH  Average 0.034 0.061 0.018 0.028 0.027 0.033 0.035+0.031
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Table 3 The concetration of chlorophyll a and Secchi disk depth in the Xinghu Lake

H 1 Month Jan. Mar. Jul. Aug. Oct. Dec. Anngéﬁ&::gsez SD
Al Xiannii Lake 5.61 2.34 5.55 5.02 35.65 15.14 11.55+12.59
Chla P Bohai Lake 12.20 24.42 — 31.03 — 50.17 29.45+15.86
B T Qinglian Lake 3.12 2.93 16.92 5.17 2275 14.99 10.98+8.37
(p/el?) Ul Zhongxin Lake 5.66 8.17 26.62 11.27 26.00 16.94 15.78+8.99
YIfH  Average 6.65 9.47 16.36 13.12 28.13 24.31 15.80+12.53
AliZci#l  Xiannt Lake 1.5 2.0 1.1 1.1 0.75 0.8 1.21+0.47
- WiEH  Bohai Lake 0.7 0.45 — 0.6 - 0.6 0.59+0.10
o/m) WIEW]  Qinglian Lake 1.2 1.5 1.6 1.6 0.9 1.0 1.30+0.31
Futvil - Zhongxin Lake 0.6 0.75 1.1 0.7 0.6 0.8 0.76+0.19
Y Average 1.0 1.175 1.267 1.0 0.75 0.8 1.00£0.42
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Table 4 Trophic state indexes of the four sub-lakes of the Xinghu Lake
Hiy FHIfE + SD
Month Jan. Mar. Jul. Aug. Oct. Dec. Annual average £ SD
filiZgi]  Xianni Lake 39.15 35.50 39.14 40.86 47.71 44.62 41.16£3.76
Wi Bohai Lake 46.33 56.32 — 52.52 — 56.14 52.83+4.67
TSI TEW]  QinglianLake 39.27 40.31 43.80 38.48 46.42 45.15 42.24+3.32
AL Zhongxin Lake 46.12 47.62 47.81 45.90 50.71 47.73 47.64+1.72
I Average 07 48.08 43.58 44.44 48.28 48.21 45.81+5.23
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Table 5 Rotated component matrix of PCA for trophic states

mT TR T ERO TN LR O TR
PCA of Xiannil Lake PCA of Bohai Lake PCA of Qinglian Lake PCA of Zhongxin Lake
Factor 1 1 2 1 2 1 2
TN 0.870 0.816 0.569 0.722 0.396 —0.068 0.972
TP —0.897 0.996 —0.006 0.979 —0.149 —0.893 —0.011
Chla —0.694 0.065 0.997 —0.512 —0.639 0.836 —0.078
SD 0.955 —0.977 —0.128 —0.071 0.986 0.739 0.584
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Fig. 2 Seasonal dynamics of phytoplankton abundance in the Xinghu Lake
A Al B: PifEH; C: HEW]; D: il A: Xiannu Lake; B: Bohai Lake; C: Qinglian Lake; D: Zhongxin Lake
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Table 6 Seasonal variation in the dominant phytoplankton species of Cyanophyta, Chlorophyta and Bacillariophyta in the Xinghu Lake

i &% Cyanophyta #ki: Chlorophyta fE#E  Bacillariophyta
s E{lﬁk EoR i AR B AR AR EE EoRSR AT
ub-lake The first The second The first The second The first The second dominant
dominant species _dominant species _dominant species _dominant species dominant species species
THIH: Jitesd K MR IR s B, ST
Jan. Merismopedia Gloeocapsa Scenedesmus Cyclotella Cymbella sp.,
Chlamydomonas sp. L : :
glauca magma armatus meneghiniana Navicula dicephala
(& Je I fy5 R FHE#
Mar. Pseudanabaen - Tetraedron Cyclotella Navicula
; . Chlamydomonas sp. . L .
limnetica minmum meneghiniana dicephala
A jiree s Al K NI FHE B
Jul. Merismopedia Chroococcus Scenedesmus o Cyclotella Navicula
Al i . Chlamydomonas sp. - .
Xiannt Lake glauca minor armatus meneghiniana dicephala
PRI EE iR ke o BRI B kT
Aug. Lyngbya Scenedesmus Eudorina Melosira Fraci o
! P ragilaria sp.
majuscula armatus elegans italica
THIE i A f iR TR AL Wi FF i N
Oct. Merismopedia Pseudanabaen Scenedesmus Pediastrum Frai o Cyclotella
. . ragilaria sp. L
glauca limnetica armatus duplex meneghiniana
Tl A Ji FHIEE iR FERB P W N
Dec Pseudanabaen Merismopedia Scenedesmus Dictyosphaerium Lo Cyclotella
; . Fragilaria sp. L
limnetica glauca armatus pulchellum meneghiniana
A iR MR P N FHE#
Jan. Merismopedia Gloeocapsa Scenedesmus Crucigenia Cyclotella Navicula
glauca magma armatus tetrapedia meneghiniana dicephala
IR 235 iR R
Mar. Aphanizomenon Scenedesmus Melosira
Vil flos-aquae armatus granulate
Bohai Lake i Hibkik HHE BIY AT 4EE IR Ik
Aug. Lyngbya Gloeocapsa Scenedesmus Ankistrodesmus Cyclotella F e
LS ; L ragilaria sp.
majuscula magma armatus convolutus meneghiniana
A et i SCERE BOBLERES N
Dec Merismopedia Pseudanabaen Scenedesmus Pandorina Melosira Cyclotella
glauca limnetica armatus morum italica meneghiniana
Rl JirE S TN f38 i §izay 2 IR FHEE, S
Jan. Merismopedia Chroococcus Tetraedron Ankistrodesmus Cyclotella Gomphonema sp.,
glauca minor minmum convolutus meneghiniana Navicula dicephala
A iRk M AR AL FHEH: o
Mar. Merismopedia Gloeocapsa Scenedesmus Pediastrum Navicula LR
. Achnanthes sp.
glauca magma armatus duplex dicephala
i e R 5 P FEIE FHE B A S R
Jul. Pseudanabaen Merismopedia Dictyosphaerium Navicula Melosira
; . Chlamydomonas sp. . :
<z limnetica glauca pulchellum dicephala varians
Qinglian T T AL AR S AR
Lake Aug. Merismopedia Pseudanabaen Pediastrum Eudorina Navicula Cyclotella
glauca limnetica simplex elegans dicephala meneghiniana
i e i THIH R W kT FHE B
Oct. Pseudanabaen Merismopedia Scenedesmus Pediastrum duplex, TR Navicula
li . : ; Fragilaria sp. ;
imnetica glauca armatus Dictyosphaerium dicephala
pulchellum )
THIE A Jli N f5 ik N T
Dec Merismopedia Pseudanabaen Tetraedron Scenedesmus Cyclotella e
; . . L Fragilaria sp.
glauca limnetica minmum armatus meneghiniana
A iR Ml I ffy 5 NI TR B
Jan. Merismopedia Gloeocapsa Scenedesmus Tetraedron Cyclotella Melosira
glauca magma armatus minmum meneghiniana granulate
T KA 225 N 8 ik o N
Mar. Merismopedia Aphanizomenon Tetraedron Scenedesmus Jues Cyclotella
. Achnanthes sp. L
glauca flos-aquae minmum armatus meneghiniana
g R Ml P FHEH TURL B
e Jul. Pseudanabaen Merismopedia Scenedesmus Chlam do;nonas s Navicula Melosira
Zhonexin limnetica glauca armatus 4 p- dicephala granulate
e e ISR BN A s AR i
Aug. Pseudanabaen Raphidiopsis Tetraedron Scenedesmus Cyclotella Navicula
limnetica sinensia minmum armatus meneghiniana dicephala
Tl A Ji T iR K NI OB
Oct. Pseudanabaen Merismopedia Scenedesmus o~ Cyclotella Melosira
; . Chlamydomonas sp. L
limnetica glauca armatus meneghiniana granulate
W A1 I 5 T iR LIS = 3 S AR
Dec Anabaena Merismopedia Scenedesmus Crucigenia . o Melosira
S . Nitzschia sp. :
spiroides glauca armatus tetrapedia varians
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