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Seasonal Variation of Phytoplankton Communities in Xiangang Reservoir, a
Tropical Shallow and High-yield Fishery Reservoir in South China*

SUN Yuping, WANG Xiaohui, HU Ren & HAN Boping™
(Institute of Hydrobiology, Jinan University, Guangzhou 510632, China)

Abstract The Xiangang Reservoir is an important reservoir for drinking water supply in Guangdong, China. In order to
understand seasonal dynamics of pelagic phytoplankton communities in the tropical shallow reservoirs with high fishery yield,
phytoplankton, hydrological variables and water quality were investigated in the reservoir in 2008. The reservoir was eutrophic,
the annual average concentrations of TN and TP were 0.83 mg L' and 0.046 mg L, respectively, and Chla ranged from 11.02 to
59.34 ug L. A total of 129 phytoplankton species were identified. The species diversity was higher in flood season than in dry
season. Chlorophyta was dominant, 78 species in total was found, followed by Cyanophyta (25 species) and Bacillariophyta (16
species). The total phytoplankton abundance ranged from 0.16x10%to 7.49x10% cells L™ and the total biomass from 0.63 to 5.09 mg
L. The maximal abundance and biomass occurred in May and February, respectively, while the minimal abundance and biomass
both in October. In general, the abundance of phytoplankton was higher in flood season than in dry season, but the biomass
had an opposite pattern. Cyanophyta was the most dominant group in total abundance and Bacillariophyta was the most one in
total biomass. Cylindrospermopsis sp., Pseudoanabeana sp., Limnthriox sp., Aphanocapsa delicatissima and Dactylococcopsis
rhaphidioides were the most abundant in distribution, and Cyclotella meneghiniana, Synedna ulna, Melosira granulata,
Rhizosolenia longiseta, Achnanthes exigua, Aphanocapsa delicatissima, Pseudoanabeana sp. and Dactylococcopsis rhaphidioide
were the most contributers of biomass. Statistically, TP, SD, inflows and precipication played the important roles in the seasonal
succession of phytoplankton community in the Xiangang Reservoir. Fig 2, Tab 3, Ref 26
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Fig. 1 Changes in environmental variables in the lacustrine of the Xiangang Reservoir in 2008
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A: Temperatrue (T), water level (WL), inflows (Infl), Secchi disk depth (SD) and precipitation (PRE); B: Total nitrogen (TN), total phosphorus (TP) and Chla
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Table 1 Species composition of phytoplankton in the lacustrine of the Xiangang Reservoir

1ty i Gt T3 IS W W sk il
Month Cyanophyta Chlorophyta Bacillariophyta Pyrrophyta Euglenophyta Chrysophyta Cryptophyta Total
Jan 10 29 6 1 1 0 0 47
Feb 11 28 10 3 0 1 1 55
Mar 10 43 8 3 2 0 0 66
Apr 14 36 7 3 0 0 0 60
May 12 27 6 3 0 0 0 48
Jun 11 35 10 2 1 0 0 59
Jul 11 36 9 1 0 1 1 59
Aug 12 34 9 2 1 1 0 59
Sep 12 32 9 3 1 0 2 62
Oct 12 26 5 1 0 0 0 47
Nov 12 29 8 1 1 0 0 51
Dec 11 24 8 1 1 1 1 47
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Fig. 2 Phytoplankton abundance (A) and biomass (B) at the lacustrine of the Xiangang Reservoir
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Table 2 Seasonal variation of the dominant species in the lacustrine of the Xiangang Reservoir
: REA 4 FRF R . AR A
MH @ . #gﬁ.‘:#}.ﬂ] Relative abundance . i%%ﬁ.ﬁ%"ﬁ . Relative biomass
onth Species dominating in abundance %) Species dominating in biomass %)
WA Cylindrospermopsis sp. 58.77 HPIREIAT#: Synedna ulna 37.87
Jan i fa s Pseudoanabeana sp. 18.08 /NIREE Cyclotella meneghiniana 19.06
W23 Limnthriox sp. 10.00 Wk 5 Melosira granulata 4.56
WAFEEE Cylindrospermopsis sp 40.84 H44& ¥ Rhizosolenia longiseta 19.30
Feb it s Pseudoanabeana sp. 34.37 /NIRE Cyclotella meneghiniana 11.00
12235 Limnthriox sp. 6.35 JAREFT#E Synedna ulna 8.70
it lisE Pseudoanabeana sp. 46.45 /NEREE Cyclotella meneghiniana 21.93
Mar 2238 Limnthriox sp. 19.34 Wk H 5 Melosira granulata 15.48
WAEFEEE Cylindrospermopsis sp 6.64 H5C#E Achnanthes exigua 13.20
FUAAEEE Cylindrospermopsis sp. 47.10 WUk ELEE#E Melosira granulata 11.25
Apr E ST YEEE Dactylococcopsis rhaphidioides 3243 /NIREE Cyclotella meneghiniana 11.09
flfh )it Pseudoanabeana sp. 7.85 TUKEFRSE Cylindrospermopsis sp 5.57
FUKEAIEE Cylindrospermopsis sp. 92.56 KA Cylindrospermopsis sp. 30.90
May W24 38 Limnthriox sp. 2.14 /NIREE Cyclotella meneghiniana 29.53
TUINEEKEE Aphanocapsa delicatissima 1.93 H5C#E Achnanthes exigua 6.43
NS EREE Aphanocapsa delicatissima 29.08 /NIRE Cyclotella meneghiniana 26.44
Jun e it Pseudoanabeana sp. 15.45 H5C#E Achnanthes exigua 11.88
4235 Limnthriox sp. 14.44 IARE M Synedna ulna 8.11
WL Limnthriox sp. 35.64 /NN Cyclotella meneghiniana 33.96
Jul TS Pseudoanabeana sp. 17.97 {735 Achnanthes exigua 12.94
TN EREE Aphanocapsa delicatissima 12.66 H34& ¥ Rhizosolenia longiseta 5.11
WAAEEE Cylindrospermopsis sp. 48.31 /NIREE Cyclotella meneghiniana 27.07
Aug W24 EE Limnthriox sp. 23.61 FUHEAE: Cylindrospermopsis sp. 8.91
frfu i Pseudoanabeana sp. 9.26 Hi5C#E Achnanthes exigua 6.90
AEAEE Cylindrospermopsis sp. 84.46 /NIREE Cyclotella meneghiniana 20.17
Sep W23 Limnthriox sp. 11.57 KA Cylindrospermopsis sp. 17.46
Tt s Pseudoanabeana sp. 0.55 RS Synedna ulna 4.00
AL Cylindrospermopsis sp. 90.54 FUKEFRSE Cylindrospermopsis sp. 45.46
Oct it )li Pseudoanabeana sp. 2.16 /NIRE Cyclotella meneghiniana 17.73
W22 58 Limnthriox sp. 5.40 A WS Pseudoanabeana sp. 6.27
TkEHUEE Cylindrospermopsis sp. 79.10 /NIREE Cyclotella meneghiniana 32.93
Nov W22 5 Limnthriox sp. 10.35 FUEE: Cylindrospermopsis sp. 17.26
frfa s Pseudoanabeana sp. 4.61 HRAFBE Rhizosolenia longiseta 10.41
JUkEAIEE Cylindrospermopsis sp. 39.19 W4 ¥ Rhizosolenia longiseta 28.90
Dec T fa it Pseudoanabeana sp. 23.82 /NIREE Cyclotella meneghiniana 25.68
I NSERSE Aphanocapsa delicatissima 15.73 BPIREIAT#E Synedna ulna 9.73

X (P<0.01) 5 35 I & D) 55 R 0 ot I J2E 0 ot 22 0 RO (P
<0.05) . Hog RF 22 [R1) JG & 3 AH 56 (P>0.05) .

43 S AR R A B3R BEHE bR B AT AR GRS, &
SRR, JGIETE KW B A K, W R S TR
HR B ARG (P<0.01) , GE¥E AW &SP LY
T PR AR (P<0.05) , 17 A R 2R 500 v A 28 8
M FE A (P<0.01) , M 3 38 Fp 2 807 F /K 0 5 45 W BE
5B AUE (P<0.05) . FE K], B8 A2 B0Z B W
FRR (P<0.05) , FF IR AL BE | R 2k R Sl A
BE AR (P<0.05) .

34
3.1 FKEERIIK L 5K RFAE

IR PR SRICIR B | B W B B OK EETEAS L R/INI T RE 2 520
IS R G0 PR T ) 32 B DR 28 A A v A K TR R I
P 25 5 P A 7K A B ST R IR 45 8 e DX 7K 7K i ) o e
P ) R . 3 ) 7 b A g I ARG, — AR B TR (1) R TR K
g ol K, BRI EE LML K FEE A 32, 45 AR5 ik,
e A e AR T K At B K R AR KR, AR R 2 1R
(16 °C) , 5 Eg WG H T K PERRAE— B 09, AR I

R3 BRKESKXEEZREIERENEXERE

Table 3 Correlation coefficients among the environmental variables in the lacustrine of the Xiangang Reservoir

b + VA e
ITnElje];; ™ " Db PRE Infl WL T Chla Abl?l:ld}%nce Bélii‘i?lis Spejisziliﬁ(mber

TN 1

TP 0.050 1

SD 0242 0.242 1

PRE 0.594 0213 0.626% 1

Infl 0.542 0164  0.699%  0.984%* 1

WL -0.234  0.130 0.418 0.490  0.521 1

T 0.151  0.223 0.203 0.570  0.498  0.656% 1

Chla -0.066 0110  -0.821**  -0.411  -0.539  -443  -0.021 1

FJ% Abundance 0237 -0.128  -0.369 -0.086  -0.186 -0.123  0.303  0.641* 1

4 fE Biomass -0.118  0.268 0.214 -0313  -0.331  -0.219 -0.274  0.085 0.329 1

4 Species number  -0.115  0.466 0.288 0.300 0264  0.134 0359  -0.166 -0.371 -0.076 1

#% p<0.01, * P<0.05 (B2 Two-tailed test)
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