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Species composition and seasonal community dynamics of cyanobacteria in
small- and medium-sized reservoirs in subtropical cities of southern China*

CHEN Fei, TANG Quehui, XIAO Lijuan, PENG Liang** & LIN Xiaotao
Institute of Hydrobiology, Jinan University, Guangzhou 510632, China

Am Small- and medium-sized reservoirs are important water sources in the subtropical zone of southern China.
Cyanobacterial species dominate throughout the year in most reservoirs in or around cities. In order to investigate the
cyanobacterial community structure and seasonal variation of these reservoirs, physical-chemical parameters, nutrients, biomass,
and abundance of cyanobacteria were investigated in twenty-five reservoirs in Dongguan city in July 2011 (flood season) and
March 2012 (dry season). The results showed that total nitrogen (TN) and total phosphorus (TP) ranged from 0.51 to 9.37 mg/L
and 0.01 to 0.72 mg/L, respectively. Eighty percent of these reservoirs were in a eutrophic status. During the observation period,
20 genera of cyanobacteria were observed. Dactylococcopsis, Limnothrix, Pseudanabaena, and Cylindrospermopsis were
common filamentous cyanobacteria genera, and Merismopedia, Chroococcus, Gloeocapsa, and Aphanothece were common
spherical cyanobacteria; Limnothrix was the predominant genus. Cyanobacterial biomass was 0.19 (= 4.87) mg/L in the flood
season and 0.83 (+ 1.06) mg/L in the dry season. Filamentous cyanobacteria dominated throughout the year. A MANOVA
showed that there was significant seasonal variation in the cyanobacterial community (P < 0.05); meanwhile, the cyanobacterial
biomass and filamentous cyanobacterial biomass in the dry season were significantly lower than they were in the flood season
(P <0.05, ANOVA). The multivariate regression analysis showed that transparency in the flood season and TP and pH in the dry
season were the important explanatory variables for the seasonal variation of cyanobacterial biomass. A redundancy analysis
indicated that temperature, transparency, NO;’, and conductivity were important explanatory variables for seasonal variation
in cyanobacterial biomass and that conductivity was an important explanatory variable for the flood season and NO; and
conductivity for the dry season. High temperatures and nutrient concentrations resulted in high cyanobacterial biomass in the
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flood season in small- and medium-sized reservoirs. Filamentous cyanobacteria achieved a competitive advantage under fierce

perturbation, and, in addition, cyanobacterial biomass decreased with temperature in the dry season.

[@mb southern China; small and medium-sized reservoirs; cyanobacteria; species composition; community dynamics; season

dynamics
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Fig. 1 Location of the 25 investigated reservoirs in Dongguan City.
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Table 1 Types and nutritional status of the 25 reservoirs in Dongguan city

P IR fRT AR IKIE RN BHIRE"
Number Reservoir Abbreviation Size Trophic status
1 AL SMS 1 Medium H
2 FEAELL LHS /I Small E
3 ik 1z /)N Small M
4 T A WDM /Iv Small H
5 OE MW /1N Small H
6 4 MF 1 Medium M
7 asn QYS 1 Medium E
8 5577 HE LZP /)N Small M
9 N SN /N Small M
10 Vg SG /I Small E
11 bl HG 11 Medium E
12 [A] > TS 1 Medium E
13 FKBE L SLS /I Small E
14 f#f FL /N Small E
15 =B SYP /I Small E
16 £ DYH /N Small H
17 THR QQ /I Small E
18 e HNP 1 Medium E
19 WA XGY /I Small E
20 JiE YT 1 Medium E
21 Bk GIT /)N Small E
22 HE HD /)N Small E
23 btk TKB /N Small H
24 SEIR BK /1N Small H
25 PG LHK /I Small H

H: MUEE SR B B M: PR
"H: Hypertrophic; E: Eutrophic; M: Mesotrophic.

Mrie s . 2Ly U422 B Hillebrand 3T A FRZS 236 M5
L3 HiRES R

i3 T 22 53 Bt CANOVA) gl 3 (220K W5 3 F kOB
W) AR 22 S RO AT B A 2008 0 1] Ak O vk H
XF R A A R R R R I A R 3l i 207 25 i
(MANOVA) HLEA RIS R i e e P 45 MR = 25 57, IR
SrHT (RDA) v FHRI i) 255 % 25 B 11 AR 5 A% B i 26 74 21 0)
B E A B R R B A2 T 220 M, 153 Q-Q
P A6 56 B4 DX 5 0 v A ) B RO S A S IR A A S A
B, HI7 22 R B AS 56 55 1. 8 2250 [B1E 7047 v x
WA B TR T ARAL B, TUAR 54 rhoxoh i e v B
Hellingerfe fb, R85 T AR AL AL BE . K0dE 70 -5 78 IR AE R
i F P 5 Origin 91958 A, RiF 5 I8 HIAY 2 7 L4 4% vegan |
MASS.

R ERNELERS
Table 2 Code and classification of cyanobacteria
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25 RS I

2.1 BUIEHR

FEAK IR K 39 3R 2 A AT YR RS 43 531 31,2 “CAI21.6
C, HJEF20 °C. FKWE BB TS 70.23-1.50 m, A7k,
0.30-2.30 m, FHI{E 4> 51 470.72 mF10.96 m. A [F)K FE ] L 5
HE IR, FIK I T A5 [0 32.8-413.5 uS/em, HfisK i)
}34.1-541.0 pS/em, SEHH 435 47170.9F1176.2 pS/em. FE7K
pH{L [ 48.57-10.80, 7K1 46.99-9.61, SF-34 {8 43 54 9.68 11
8.51, KI5 a8, “FK B pHE 2 = T4 K (P <0.05,
ANOVA) . F/KMI TN B H 2 0.51-5.55 mg/L, Ak
0.59-9.38 mg/L, E-HI{E 4> °41.93 mg/LF12.63 mg/L. =K
TP & 5 4 0.01-0.29 mg/L, #li /K 40.01-0.72 mg/L, -1
(B 43924011 mg/LA10.15 mg/L, FAMIMG AR TG A, Kk
A A BE YU 9 0.07-1.91 mg/L, #/K1°40.16-5.80 mg/L,
SEEAE 435 410.48 mg/LA11.10 mg/L. 27K HH ] v P il v J&5 715
Fi240.001-0.014 mg/L, #f7KIH1>40.01-0.13 mg/L, V- {8 5351
40.006 mg/LF10.01 mg/L (K2) . ZI5)5 22508 (MANOVA )
T, AERFAETRESEEE (F=17815N=1,P<
0.01) . J7 225 HF (ANOVA) 3 Wfl &0k FE AE F= 4 0] 22 57 i
(F=448, N=1, P<0.05), fiAdb @ T, K (F=
591.67, N=1, P<0.001) . pH(F=40.80, N=1, P<0.01) Fl
VAR (F =90.89, N =1, P < 0.01) £ 745 ] 22 4% 3%
FAK AR pHAE S W TG AN, M A A i R s e TR
K (E2) .
22 ERFMEHESNE

s th s 2008, b2 R R 1S, BROZ I EIR.
ZLIR A A R R TE s A5 TR 220K, BRI 38 35 504~ 4
JERE S RE (32) .
23 BERAVESTTHE

25 /N K PR R A R KA 148 K P 1 o TR A
Yy R 50%, A K 0T EE SO FREAIC, R TR 2R 4K
A, TR B B o VR AT AR W A LA AR T 50%, S5k
R 3 A L [ o Al A R AR TR R (R K PR ) 22 S
K, FEAKIYT B A /M PR T R K E R 2.1 < 107
mg/L, 5 KA A58 5T 01 7K B 2419.46 mg/L; A 7K 41
At /M Y BAE  ATHEK R, 1.3 % 107 mg/L, KA
HHBRAE TR K I, 457 mg/L. /K 5 i WA ) A
Wy AR Y A 0.8%-97.3%, A5 2008 7K JE H 2200k 5 i A ) i

5 % Cyanobacteria {4 Code /324 Classification W ¥ Cyanobacteria 1L Code /32 Classification
W41 4k Dactylococcopsis spl F 1 [}t ¥ Anabeana spll F
VPE243: Limnothrix sp2 F B W Microcysytis spl2 S
4233 Raphidiopsis sp3 F YN BEEE Merismopedia sp13 S
Wi % Oscillatoria sp4 F a3k Chroococcus spl4 S
5 ¥ Phormidiium sp5 F HiBkE Gloeocapsa spl5 S
i 4238 Planktolyngbya sp6 F [ Bk Aphanocapsa spl6 S
B2 % Planktothrix sp7 F [ FT ¥ Aphanothece spl7 S
W2 WE W Spirulina sp8 F INEHE Snowella spl8 S
AL Cylindrospermopsis sp9 F Bk Coelosphaerium spl9 S
{2 {11 )} 8 Pseudanabaena spl0 F HEREE Gomphosphaeria sp20 S

F: 220k #5 %5 S: BRI . F: Filamentous cyanobacteria; S: Spherical cyanobacteria.
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Fig. 3 Seasonal variation of cyanobacterial biomass.
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Fig. 4 RDA analysis of cyanobacteria community in different seasons. a: Cyanobacteria community; b: Cyanobacteria community in flooding season;

c: Cyanobacteria community in dry season; 1-25: Reservoirs number in flooding season; 26-50: Reservoirs number in dry season. Tem: Temperature; Con:

Conductivity; SD: Secchi depth.
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Table 3 Step regression between environmental factors and cyanobacterial
biomass

RIFAT IR N ar 7
Sampling time Regression model J
ki C— 0905 — 0.88log (SD)* 23 0.3 <005
Flooding
season  § =] 38** _ 0.18log (TP)* + 0.25
oz Cogyts 2 040 <001
C = -2.76** — 0.191og (NOy)* —
okl 0.53log (SD) +0.39 pH¥* 28057 <001
Dryseason F = -2.47%% _ 0.19log (NOy)* —
0.46 log (SD)** + 0.35 pH** 2053 <001
S = 0.69%%* + 0.17 log (TP)** 23 032 <00l
C = 0.48** — 0.40log (NO,)** —
aif 074 log (SDy 47 033 <00l
Total  F = 0.42% — 0.42log (NOy)** —
0.66 loe (SDy™* 47 031 <001
S = 0.18%** _ 0.26 log (SD)*** 48 023 <001

* P <0.05 %% P<0.01; P <0.001. C: ¥ #¥AYht; Fy 20K 8 A 5
S: BB WA .

* P <0.05; ** P <0.01; *** P <0.001. C: Cyanobacterial biomass; F:
Filamentous cyanobacterial biomass ; S: Spherical cyanobacterial biomass.
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