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Phytoplankton community structure in Lake Taiping of Anhui Province

XIONG Lian', LIU Dongyan'** , WANG Junli', WU Mingshu' & LI Dongjing'
(1: Department of Environmental Science, Shanghai Normal University, Shanghai 200234, P.R.China)
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Abstract. Lake Taiping of Anhui Province has been listed in the second batch of national ecological environment protection. A pre-
liminary study was conducted on the phytoplankton in Lake Taiping from November 2012 to October 2014. A total of 150 phyto-
plankton species belonging to 109 genera were identified. The phytoplankton community was dominated by Chlorophyta which is
comprised of 46 genera and 80 species, and the proportion of Chlorophyta is 53.33%. Xanthophyta didn’t appear in the microscopic
examination, but Volvox appeared in 3 samples. The average phytoplankton abundance is 212.81x10* cells/L, the average phyto-
plankton biomass is 1.04 mg/L. The average of Shannon-Wiener and Pielou evenness index are 2.17 and 0.61, respectively. The
dominant species add up to 17, belonging to 4 phyla, and 12 species of them are B-moderate pollution indication algae which focus
on Cyanophyta and Bacillariophyta. Annual change indicates that phytoplankton community structure is relatively stable in Lake
Taiping. Cluster analysis indicates that phytoplankton community structure is similar between summer and autumn, and phytoplank-
ton community structure is similar in H1, H2, H3 to the H4 and H5 sampling sites. Correlation analysis indicates that abundance
and biomass are significant positively related with temperature, but abundance and biomass are significant negatively related with
the transparency. Changes in water quality will directly affect phytoplankton changes, and cause complex changes in ecosystem and
ecological process in Lake Taiping.
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S A T R T Yt B BT WA AR S SRR A A AR IR O AT K B, G A T < a5 g
JEIREL” B, DA 2010 A IWFEGH FMEREE A IR T XK I R A A A S IR B4~ I T 0, I
e ek B R AR ZS G55 A T0IE , SRS S LRV AR 3R A B B SR B Y L 2012 4 KI5 51
A K B R AR S PR PR I, 2013 4E AT B R A BB L I 15 AN Y
RO Z — KA B TAE T T 2 [ R .

TR AR I B WIS A = SRR A S R G R B W BN, EAY R £ 5
B PR KA S RGP T KA AR IEH AR, e KA S RE R RE R S T G R 5 il & &
RHEZMVER , BT I IR R (B R, AU B T REF A A P Al 00 4 5 R BT, o R e T ASTR] [ 4R b 3
S SHEE A ESC R, LS AR E M S 30 SR A S M R T R AE . VR IR R T A5 A T L)
TGN b S R BE (A8 fb R VR AR B VR 25 e T AR S RS o ie 25 5, SHR AR
TEVE G A TR ST R R I 0 VA HLRE 20 oA BETE SRt JEmt

TEK SRR | TR RE TR B0 b 2 4 BRI 50 d 465 M 0 28 Ak BT — 58 A, LS A LR B A2 4 56
BB AL RN L ) SR BT R TR IR, 76— MR8 KR IR I 4 2 | TR WA ) E 5 2540 5 B
BIE LA IEE N AR A 23 18] 50 _L VR 45 2R , Al SA TRV R K 4 v PR U AB WD B 9 0 20 A 5 s S —
AMIEE AR PR YRR A B R R B GE T M ik IS A R R 2 A0 AT, A DG R4
XA A M OC PR AR R T R HEAT A3 HT , DT 407 1 19 A48 T R 3R AR DG 25 WA B SRR T i %
W IFTE T G240 M A [R) JoR R4, DR 7 B AT 32 2 s

KK (30°007 ~ 30°22' N, 117°50" ~ 118°21'E) fof T2 A I T . 2T KFEW A & A £
1985—1986 4F 1 1992—1993 4 H [EI B2 B K Az AE W 58 T A I B 22 | J2 B0 025 1 e RSP 1 K P8 7 T e 2
BEAT T IR, 1990 428078 8 L0 X 7K 7™ o B 3 B 70 S W TR0 A W0t A7 1 IR, 2006 4F 3 1L FR 4 5 %
RV W PR R A A — R AT SR U A (RS B 0 H A AR A RO B T B XA R R 4R 41 ) ,2012—2013
AT b TRV R 2 A AR 5 1 S RSP /K PR B A A5 A T A, B B I T o Xt A ST A U
AR ST RE Y BT T T IR A L A SN W T R A R A A S R 2 BRI Y SRR
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1 #RE7EE

1.1 R TAIE R SRR

TE AR5 5 ARAE S 43 90ic 8 HI H2 H3 H4 H5( & 1). M 2012 4F 11 A %] 2014 4E 10 A, %K
SEWIIEHEAT 10 YSRAE, BFIAIA> 519 2012 4F 11 A ,2013 4E 1.3.5.7.9.12 H 12014 4E 4 7 .10 H. A4
FEIAY S92 AN 55 1 RIS 2012 46 11 HZE 2013 469 A 2 DA RAE 1R, 3 6 UG 2 AN R
2013 4F 12 H & 2014 4F 10 A, 4 3 M HREE 11k, I 4 K.

1.2 HmREMLE

TEUTAR ) E PEAKRE R AR R FH 25 S48 AR K T 0.5 m AR “ oo " T S Hi 4 | 34 BE 9 20~ 30 em/s , 1
F:29 5 min, SRS EEE B BIEK  BRERATH RSk BB NG A B3 28 FRE SO I ARE 5 2 49 PR R
1) PR T TR ORAE , TRT S 06 25 10x40 R4 MAMEE T, AR SCTR 5-8 1 X PR IAAE M) I R 28 EA T 25 5 .

TRIFAE ) E KR A ML SRR SR8 40 BITE b b F 3 2R, B2 Rl 5 L, RIFKEE
JaSr BV S FHARIF ST, #E 48 h JE WA IR, Y46 2 50 ml, ¥4 BB QRZK PRI AE W) PR 2 B AR FLE )
AT s B RO FE AR A I 0.1 ml AT EHE 9, 76 10x40 £5 6274 B 5088 T FH AT 35045 A il
FA) 20 LSRR8, 11580 40 AT AR B 2 IRBCF-4ME, & BB 328 1 1 A Mgei . R k4
AR BT KRR R B A0 MR (BT E B, 10 cells/L) M EAAH, 4 I 805 (R AR R B0 Sl BN A 1 (mg/
L)™.
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Fig.1 Distribution of sampling sites in Lake Taiping
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HEAT AHSCHE AT FIERZE 23T 7E SPSS 19.0 A AT,
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R E TG YK
1.3.3 Pielou ¥ 4] 45 % Pielou 351 B8 () HHHE AR
J=H"/InS (3)
B JAET 0.5~0.8 Z IR R TS Y s TCi5 ek B, J AL T 0.3~0.5 Z At EETS Gk BT, J<0.3 N TS
Jeok g
1.3.4 7R a RE MR a TR AN,
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AV, E AR (ml) |, V, MK REAR T (L) | Dogs Fl Doy 43 3 N FRALTTTE 665 F1 750 nm 4b B W% 2
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1.3.5 AR EAH ASCHEI TR bR AL EE /KR GEWIRE KR AR L R a WRIE PRI 2R 4K
FREM A AT WS EERRE .
1.3.6 REDNT  RISIHTHEIRDAR BB KR AR ARE HER R a WRIEE PRI A 2R B 251 TRk
B MAFEC AT VRBFE E AR SRR H N S AR H S, BT SR I 4 (8] 3% 452 (be-
tween-groops linkage ) , ZCHE A 5 2 D) R FH Bz JR 780 AH 56 1 BE 4 ( Pearson correlation ) , T AUE AR 22 8K, e Xt
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2.1 KEIEHR

K RAE KR HT B HS AR, 28 AL, B ik 2013 4F 1 H HI RAE SN 9.1 m, &
2014 457 A H5 REESARRY 53.0 m. BFHEERR 2013 4F 5 A 2014 4F 7 A4, IORAE S HI B HS Bk 3 n
REFMHIGIE AR, KR TR B 5 Tk E, & BT RAR. e i R b i i, 47
WAV R B i AR B Z AR TR e el AR, DR AFE S HIL 3 HS SUA R TFREBH (R 1), HE K a
W ZE R R, B 2 ISR o VR & T 2T

1 RIS RAE LUK R
Tab.1 Summary of water quality in Lake Taiping

it P
ki
N 2012-11  2013-01  2013-03  2013-05 2013-07 2013-09 2013-12 2014-04 2014-07 2014-10

H1 D/m  10.3+03 9.1+02 132+0.2 16.4+0.1 183+0.2 122+02 11.0+02 13.0£0.1 19.0+0.3 18.0+0.1
SD/m  2.2+0 3.0£0.1  2.1£0 2.6+0.1 2.1+0.1 1.6+0.1 25+0.1 22+0.1 2.0+0.1 1.9+0.1

T/C  19.0£0 7.5+0.7 11.9£02 27.1+03 26.8+0.3 27.5+04 7.6+0.1 17.7£0.7 263+1.8 24.2+0.2
DO/(mg/L)8.44+0.0211.31+0.2410.81£0.08 10.49+0.27 8.01+0.42 6.53+0.1210.35£0.63 7.49+0.91 8.81+0.80 5.28+0.42
H2 D/m  11.5x0  21.1+03 162+0.2 153+03 19.2+0.2 14.2+02 12.0+0.1 15.0£0.2 19.0+0.2 18.0+0.1
SD/m  2.7+0.2  3.9+02 2.6+0 3.5+0.1  2.0+0 1.5+0 22+0.1 34+02 3.1x0.1 2.0+0.1

T/C 20402 85+03 9.5+0.1 27.5x0.6 26.1+1.1 27.1£0.8 9.8+0.1 13.7+3.6 28.3:0.8 24.4:0
DO/ (mg/L)8.27+0.0710.95+0.0210.95+0.03 9.44+0.27 7.39+0.55 6.94+0.0710.08+0.02 8.18+0.50 8.68+0.90 5.48+0.32

H3 D/m  17.0£0.5 20.4+0.2 193+0.2 20.3+0.3 21.8+0.2 163+0.2 14.0£0.1 17.0+0.1 24.5+0.2 23.0:0.1
SD/m  33+0.2 4.8+0.1 350 43+03  1.9+0.1 2.1£0.1 3.6+0.2 34+02 32+02 2.0x0.1

T/7C  209+03 88+0.1 9.8+03 26614 265+13 27.2+0.3 11.2+04 149+1.7 27.2:1.5 24.3:0.1
DO/ (mg/L)7.92+0.0110.74+0.1011.05+£0.04 8.81+0.09 7.29+0.56 6.88+0.41 8.68+0.24 8.45+0.98 7.49+1.66 5.84+0.96

H4 D/m  36.0+0  37.9+03 17.3+0.2 41.8+03 363+0.2 26.0£04 21.0+0.3 16.0£0.1 29.0+0.1 28.00.1
SD/m  3.5+0 45+0.1 3.0+0 52+0.2  3.1£0.1 3.0+0 33+£02 59+03 5.0+0.2 2.0+0.1
T/7C  20.1x0 9.3+04 11.9£02 2630  25.7+24 263+13 12.0+0.2 13.8£29 26.2+2.5 24.0+04
DO/(mg/L)7.22+0  10.02+0.0610.90+0.04 8.85+0  6.65+1.13 5.16+1.54 8.04£0.45 8.76+0.59 6.58+1.70 5.58+1.58
HS D/m 4750  49.7+0.5 412+0.2 51.3x03 522+0.2 453+02 435+0.1 475402 53.0+0.3 52.0+0.2
SD/m  3.0+0.3 45+0.1 4.2+0 29+02 41£02 3.0+0 35+02  6.2+03 42+0.2 3.0+0.2
/7€ 21.2x0 9.6+0.1 104+1.0 259+0 247+28 252+2.0 12.6+03 13.2+£3.1 248+3.7 23.2+0.8
DO/(mg/L)5.62+0  10.10+0.0110.72+0.28 8.86+0  6.97+1.03 4.25+1.43 7.30+0.37 9.10£0.10 6.93+2.34 3.95+1.15

2.2 BT AAR

I 0 ] ORI SR e M TR A 109 J& 150 Fb (&8 Fh) | Horh 423 1%, 3 46 J& 80 Fil,
BRI 53.33% s REEET Tk, 3L 28 JB 20 Al 15 19.33% ;i Eel 13k 20 JB 23 B, 5 15.33% s T TR 5 B
5 TR TR A B R R 4 TR S R R TR, O 2 R 3 R (ER 2). SREET IR IR AR S B AR
PV 2 RS- 4 1 PR R P R B AR A 2
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Tab.2 The phytoplankton community structure in Lake Taiping
] H # J& i AT LA

A Cyanophyta Ak H Nostocales
Wi H Osillatoriales
BER¥BE H Chroococcales
i #17 Bacillariophyta [ % H Coscinodiscales
¥ H Rhizosoleniales
&JE# H Biddulphiales
JoFe4% H Araphidiales
W5e4% H Biraphidinales
74 H Aulonoraphidinales
HFE4% H Monoraphidales
#5745 H Raphidionales
£330 Chlorophyta 2xBRk#E H Chlorococcales
DUt H Tetrasporales
F# H Volvocales
223 B Ulotrichales
i3 H Desmidiales
KR H Zygnematales
#T Euglenophyta ¥ H Euglenales
4717 Chrysophyta {44:%: H Chromulinales
HEME H Synurales
FF 3] Dinophyta ZMP#EH Peridiniales
317 Cryptophyta [ #E@E H Cryptomonadales

15.33%

—
gV N

19.33%

— N R 00N = N RO WO
— N R 0NN N A

53.33%

W N

3.33%
3.33%

3.33%
2.00%

_— W = N = = = NN NN = = N W= = = = B W
e}
(=)}
4
(=)}

N A= W LN W N

W W = AW N

VW PR WA R R e ) AR AR BT 82,2012 4F 11 H MR BUR 2 (64 Fh) , L B RIRI BRI S B 2, &
TG TS 2 AW, HL B HS SR SO A A RO — | SRR T a3, (%
AR (K 2).
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&350 § z
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Fig.2 Spatio-temporal variation of phytoplankton species in Lake Taiping

23 FHEYMEESEYE

V- A 4 1 B 2B 212.81x10* cells/L, Y IR 58.11x10% ~641.47x10* cells/L, 24 4 &
B> 1.04 mg/L,Ju [ 0.44~1.89 mg/L. A AR - 4% I T2 IF A 4 =F BE LU0 22 BE B0 K, WA T R 1
Fe B, B R RERY 53.43% ; ELRONRESET, (5 31.09% ; FRUCHSREET ], 5 9.97% ;HR8E ] Al ] W]
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FBE T 32 B He AR F /I R T 1A i F i R, o 40.34%  HOURCRWE BRI, 7 28.29% s TR &kl ],

8.83% ; Bad | ] FRERI ] AW TR S 1A Wi e 430 R 7.64% .6.81% 4.64% Fil 3.45% .

K0 7 WA = B A s T AR AU B B, 7F 2013 4F 9 A i, o 641.47x 10 cells/L, 7E 2013 4F 3 A ik,

S 58.11x10* cells/L; 25 [A] (L ANBH B, S b HI SRAE SRR, HS SRR SR, PRI Y A= ) B i st )

AL TE 2014 4E 10 A&, 8 1.89 mg/L, 7E 2014 4E 4 A &A%, 4 0.44 me/L; 4= 925 8] A8 L R BH

(K3).

2.4 ZRMIEE

eI i

Pl 3 OR824

Fig.3 Spatio-temporal variation of phytoplankton abundance and biomass in Lake Taiping

H'H JEBERER R, ZBRAL, IBE R 2.17, 5 R 1.61~2.82, 7 HI{H K 0.61, 251k iE F N
0.51~0.73. & B BHMAZE H' JHFEMES 51N 2.28 .0.67,1.99 .0.55,2.67 .0.69 F1 1.75 .0.54( 35 3).

3 R 2 R U A AR

Tab.3 Seasonal variation of phytoplankton diversity index in Lake Taiping

- H1 H2 H3 H4 H5 FHfE
" J " J H J o J u J H J
#HE 237 066 247 069 210  0.64 245 071 201  0.64 228  0.67
% 212 054 191 052 198 054 196 055 199 058 199 055
’E 276 068 282 073 266  0.68 282 070 230 064 267  0.69
A% 177 052 171 051 161 054 171 051 1.94 063 175 054
2.5 fLHH

LI RSP IIOE SR It 4 17717 B 3522 4E 4 17710 B, 82 R T ERLHEE, = KFHh 41711
it R KT RS AT 3 1 6 M, BRSO, DUZ=E B0 pI S o T K
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PR L2 REET T ELEEBE AN ETAT B (R 4) . A TR BIE S s c i bR R K RO 2 R i
B 7 2 LARESE 5 OSSR IR PRI, P AR Bk R DU i (. BR/NIR B O-ZET5 A 5 /R o, i
BE KA L NEREERIG RN P-Z VSR AR AN U 12 FhBEZE O B AR AR .

4 RV WF R LSRR 2L 1

Tab.4 Seasonal variation of phytoplankton dominant species in Lake Taiping

. ESN)
% R .
F#F HE ME £F
WEHE] 121 [} 35 ( Anabaena sp.) P-ryE Yy Vv vV v/
£ JIiE 38 ( Pseudanabaena mucicola sp.) B_EPF;;,% V4 \V Vs
TKAE TR 22 35 ( Aphanizomenon flos-aquae) P-rhy5 Yy V4 AV4 vV v
Wi ( Oscillatoria sp.) B-ris YL Vv Vi
THEBE ( Microcystis sp.) B-rhi5 YL vV Vv
X [ ( Woronichinia sp.) B-rhi5 Yy V4
] /IR Cyelotella sp.) 0-FL7= s Vi Vi v/
HLBEWE ( Melosira sp.) B-1175 Y V4 Vv v/ Vi
T3 (Synedra sp.) -5 Y vV Vv Vv v
WMeHT35 ( Fragilaria sp.) B-HHiE YL V4 V4
e 3% 3 ( Stephanodisus sp.) B-His Y AV
54 57 35 ( Coscinodiscus sp.) B-rhig Y vV
SREI] W8 ( Scenedesmus sp.) B-rhi5 YL vV
LR (Actinastrum sp.) B-Hi5 YL \
JINERTEE ( Chlorella sp.) | AT v/
(| KRB W5 B ( Chroomonas acuta) B-H1i5 Yy V4 \V iV
% il B35 ( Cryptomonas erosa) P-% 5y \ Vv

2.6 FiFEY SR EFREXMES T

B WIR I A IS F A H T H SRR GBI KR A A B MG a VR BE
AP T A8 , 45 5 7R R TP et ) 0 B SOKIR B W A G M e, £ AR 5K E
e IEA S (P<0.01) , FJE AR 55 0 AR FUHE (P<0.01) (B 4).
2.7 BB ERESN

2012 4F 11 A1 2013 48 7 RT3 — 25 R R £ 0.983. 2014 4F 7 F Fi 10 J PR UiF#E
YR —2 AHBLRECH 0.979, UL E Bk TP I Y R 5 25 AL (1 5) .

SRAE S H1 H2 H3 AR IR B S — 28, b SR A HL H2 A BRI 5 M AL R BCR 0.997 , R AEE A HI
H3 ACREFE LS FIIL R BN 0.996. SREE 5 HA H5 AbTRIFAE IS —28 ML B B0 0.996 (18] 5) .

3 i

3.1 BiFEYBHELEMNEAETK

AU A S 5 PR A 7 1) 150 Fh, AR AR 45 R R, 1985—1986 4EFll 1992—1993 4EH % E H
TRUFHEYY 8 171,43 545 175 112 Fh'>°0 2006 4F- %52 HIFHAAEY 6 17130 Fh'° | 5 PIAE A M L, A IR 2 1Y)
TR T s/, F8 7R 7K BT I 335 A B T TR A R oS B, 5 2006 4FAH L 17 I AE 90 Bl B30 R ¢
K, VIS W REBOGIE D 3 AR T TR th ST 5 E R AL (1B 6a) . ASYRIREE 5 DT AR TR AH 1L
P75, PRI ) R SR AR N 43 TR SR s VR A R S LA B IS — 3, (HUR SR A A B4 IR
Ui PO USRI 1, SR AT A TR SR — B VA I TR AN TR — B, AR T A 34 DL T S A TR i AR kA
A 2012 4E 11 H—2013 4E 9 H &M H #4—1k 2013 4E 12 H—2014 4E 10 A LAZE g A, Brei A
YR 55 A AH L, DR SRR A R A AT A X A e, IR SR AR X A . AR R A S — TR 3 9
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Fig.4 Correlation between phytoplankton and environment in Lake Taiping
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Fig.5 Dendrogram of phytoplankton in Lake Taiping
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Fig.6 Annual variation of phytoplankton species in Lake Taiping
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Tab.5 Annual variation of phytoplankton dominate species in Lake Taiping

ES BBl e 20134F 2014 4F
WET £ 23 (Anabaena sp.) P-Z 54, iV VA
¥ ( Oscillatoria sp.) B-i5 YL AV vV
P JiE 38 ( Pseudanabaena mucicola sp.) B- Hyg Y V4
IKAE R 22 35 ( Aphanizomenon flos-aquae) P-£Zi5Y: vV V4
T BEE (Microcystis sp.) B-Fi5 YL AV
IR [G3E ( Woronichinia sp.) B-is Y vV
e AT HE (Synedra sp.) B-Hhi5 Y \ vV
WEFF#5 ( Fragilaria sp.) B-ri5 g \ VA
INERFE ( Cyclotella sp.) 0-ZL75 YL V4 V4
H 4 (Melosira sp.) B-i5 YL \V4 \/
SEE 353 ( Stephanodisus sp.) B-Hri5 Yy vV
[ i 3 ( Coscinodiscus sp.) B-rfi5 gL vV
LRUE] JNERE ( Chlorella sp.) P-£95 Vi
VU 8 ( Crucigenia tetrapedia) B-Hii5 Y, V4
45 L B (Actinastrum sp. ) B-Hri5 Y VvV
M ( Scenedesmus sp.) B-Hri5 YL AV
S| Wil B8 ( Cryptomonas erosa) PG YL V
3 ¥ Bt ( Chroomonas acuta) B-Hii5 Y, V4
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