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mirabilis ) #1577 B 3 ( Klebsormidium scopulinum ) . 2015 4E%5 2014 SEFp 2B g />, T 2 bt A o
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1 M55k

1.1 iR migF R

AT AT 2014—2015 4R A F AIFET &
VIR EEAT PR B 2R A A o AR 75 R VDK R 1Y
FARTE 25 K SRR IR 0 2 e a1 FE K P I
A 3 AN IR ] AR AR A B 11 AN SRAE U
(KLKELD) . &Y b —BL3— ARE
F,6—8 ANEZF,9—11 AR, 12 A 12
HN%Z,
1.2 BLIEREINE

K YSI 6600EDS B 370 72 /K itk (WT) (¥
S (DO) | ik B (pH ), FH 28 G £ 0 2 o8 WA
(SD) , FI H A BPL8-PSTFL [m] 75 il AN 5 7K T4
(D), il HANNA HI9811-5 {4 Ui %2 {3 5 H
FR(EC) , XFf7 [l L5 % R A AT B R (TN |

121° 20’ 0” 121° 40’ 0” 122° 0’ 0" B

F31° 40" 0"

BB (TP, SR HE AR (GB/T 11892—1989) Yy Jy
LI E R R PR ERFR KL (CODy,, ) .

x1 BEDKERFHANESE
Tab. 1 The latitude and longitude of sampling

sites in Qingcaosha Reservoir

ul /5 Site N E
S1 31°29.208’ 121°35.426'
S2 31°28.230’ 121°36. 854’
S3 31°27.779' 121°37.630’
S4 31°26.689' 121°38.022'
S5 31°26.681’ 121°39.919’
S6 31°26.475' 121°40.929’
S7 31°25.403’ 121°42. 348’
S8 31°26.237' 121°39.248’
S9 31°26.822' 121°36.946'
S10 31°27.721' 121°34.807'
S11 31°28.380’ 121°34. 411’

K M 5
Changxing Island

EH1 SEDKEREHRE

Fig.1 Map of sampling sites in Qingcaosha Reservoir

1.3 EFREAHERLESIHRA X

RAI2.5 LARRIKER FKETF 0.5 m by
TRIKIZRLE 10 LKFE, &l RS L L
R 7K, ST BRI AA 10 mL 28 [CHOE &% 5 mL
oA e I [, o I S R L, BT
S R E DUUE 48 h B SR AR E 45 2 50
mL [, OG22 358 Olympus CX21 X 5
R HEAT S BRI R A OR YR 3 BT
PIEJG R AT 1 LA i v 7 i 3 25 1 S 2 i 4
TR S EESH W S A £ 4
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A UYINERER ) By N WS SRR RIS SR R IP S 77

B, e PRI BRI EEL

YEE % Origin 9 Ad5e Ak, ) A SPSS 19.0
RAF CANOCO of Windows 4. 5 BR {4 BEHEF T
gt ot .

2 HR50H

2.1 FEDKERNELRT

2015 AR VDR R R BAL Bcdls 55 2014 4Ry
FAEE , K GAT T8, AR, 5 e S8 A A BT B
T, pH SESGEE, B W] RE A AT AR R, L
I N R, TN W VTP Y COD,, P 4F ] 22
FAR(E2) .
2.2 FFERERABMEIAR

2014 AEIC L BUL S A 25 Ff, SRR T 4 17 17

Ja o PP LA B SR P SE 2, b W] 7
i, 15 28.00% s iEBET T S i, 5 20. 00% 5 3]
13 7, 5 52.00% . ALHEHERT 4 AL AL HFIK
AN TE 3L ( Microcystis incerta) |2 /NF-24 35
( Merismopedia minima ) | 22 3 J& & & #f ( Ulothrix
sp. ) A4 FERE: ( Radiococcus nimbatus )

2015 AL R BOLHFD 12 B, S Jm T4 17 10
J& o AHFR LR B RIS s 22, Horh R e R £
BENTIIN S T, 25 5 41.67% s iEBE ) FI BT e 1 2y
U, & 8.33% o PLFAEHERT 4 A7 YA
MU Ry /NI J& R 52 b ( Cyclotella sp. ) (7K B
T ( Aphanothece stagnina ) | 85 22 % J& R E Fp
( Tribonema sp. ) FIAS B BETE

x2 BEHIKENFEEXRFHEHEREER

Tab.2 Annual average and the range of main physicochemical factors in Qingcaosha Reservoir

2014 4E BN T PSR

2015 4FHARLIH T WS hREZE

Physicochemical Average and I;EE] Physicochemical Average and [;BE]
index of 2014 standard deviation Ange index of 2015 standard deviation AnEe
D/m 7.9£0.8 1.7~13.5 D/m 8.4+0.9 2.7~16.7
SD/em 64 £12 26 ~115 SD/em 65 +15 20 ~ 180
WT/°C 18.6+7.8 7.3 ~30.5 WT/C 19.1+8.2 7.6 ~33.1
DO/ (mg /L) 9.18+1.53 5.50 ~13.06 DO/(mg /L) 9.62 +£2.09 4.16 ~13.61
pH 8.4+0.4 7.2~9.7 pH 8.5+0.2 7.4~9.5
EC/(pS/cm) 302 +89 220 ~610 EC/(uS/cm) 227 +34 169 ~339
TN/ (mg /L) 1.64 +0.31 1.01~2.19 TN/ (mg /L) 1.82 +0.27 1.31 ~2.37
TP/ (mg /L) 0.07 £0.03 0.03 ~0.14 TP/ (mg /L) 0.08 £0.02 0.04 ~0.12
CODy,/ (mg /L) 2.7+1.4 1.5~3.9 COD,,/(mg /L) 2.6+0.7 1.5-3.6

{E:D. k% SD. BHIE; WT. JKiik; DO. ¥R pH. BRI ; EC. HUSA, TN. HA; TP. B#f; CODy,. MHmREIEL
Note: D. Water depth; SD. Transparency; WT. Water temperature; DO. Dissolved Oxygen; pH. Potential of hydrogen; EC. Conductivity; TN.

Total nitrogen; TP. Total phosphorus; COD,;,. Permanganate index

T HLUD K RO A A 3k P A ] DR A SE 2 X
A SRR, PIAR R IR DS o« AN 8 e i Dy
14 I8 3% 8 R 5 Fh ( Pseudoanabaena sp. ) NI E
KE P B E F 4 3 & 5 78 B ( Ankistrodesmus
mirabilis ) A1 S BE @ Ho¥
( Klebsormidium scopulinum) , Vi B 2L #FP ¥y
it SR 0l 84. 38% , 2 W W AF [1] 7 H 0 K 77
HF B AR T Y b i SR A8 AL B O W 2, 2015 48
BERT—AF LB R 2 B8 K i — 2, IF AL
PRGBS T . B 22 B R AE
2.3 FHFREABMHSFTEN

2014—2015 475 B DK i I i e 2R A 34 kb
ARSI ZE 22 (32 3,4)  JF HIARRY
AT R 2L H A A3 F IR A —E, 2014
SETFIF BRI AR A I B = R R I Ny
Z=(16 F) >FKF (1S F) > HFE(L Fi) > &%

falcatus  var.

(9 F) TR SRR HARIAE 4 D Z LU B
FERPH R T, UHLIGBIE 2 2015 4 0 B 77
BRI R 4 A A K, K= (T i)
>HF HF(IYN6 F) >ZZ=(S Fl), FIHELL
WAL

2014—2015 &A= A P EF Iy 3
Fifr, 2T 25 03 9| AN S T B L /N PR e R S
FIHRIE LT 2w S A8 5 AR 2= 03 31 D AN G T e
B DR PR A R E AR RN B R E A, 2014
BN JiE B ( Phorimidium tenus ) | {3 /)N S 24 %
tenuissima ) . 5RO R OB
( Merismopedia punctata) \4H/N 2435 & B FkZ= 1)
WE BB (0 2015 4730 B0 3 fE S i bl
1A 2235 (Lyngbya limnetica) 7K R B FI
B )& AR E P (Microcystis sp. ) L% BRAL,
2014—2015 4E[A] FE i 3 28 B A A mh B i 2 2

(' Merismopedia
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KFEZ KDL BB TS R B BT
PR AR BEAEE T, HoAT AR e L I
(e e S IR AN e ey R N LT A )
FFIE (1A 2)

A% Spring 2 Summer FkAutumn AWinter

(a) 2014

BE#E Spring 225 Summer ZZ2 #KAutunn 888 £ Winter
20. 83%

(b) 2015

B2 BEDKERBMAEBHETEL
Fig.2 Seasonal variation in the number of dominant
species in Qingcaosha Reservoir

2.4 FHEXEEZRNBMENTEENITTL

Kok 2014 4EF1 2015 A5 3403 fe R A H 34 Rl
I3 RS E TN/ NI S AR B, ELPI D e
28 SR T A 1) 3 [F) G ol B 22 B R R E Rl
2015 A8 B A A, B3B3, By LK
X3 FPER AR T R VDK B i EE B SR, X
HEATHE W B JA A SR T 9T o

AN RE TR B B 2014 AR B A W) R AR YA
(97.99 +124.58) x 10* cells/L, [ M B RAE -1
YV FEN 19. 62% , 51K 3 J7 22 43 AT (one-way
ANOVA) AJ 15 . £5 H [8] i A= ) % B2 A i it 25 A8 Ak
(F=24.083,P <0.01), %3} & i T 2 2% 5
(F=1.112,P >0.05, & 5a) ;2015 4F 1) 4= 4y 5 ig
AFEFIE R (130. 25 +156. 10) x 10* cells/L, fi
WA AR Y LR Y 8. 97 % , & H A 1Y
YR AN R (F =13.911,P <0.01),
Byl B EE R (F =2.235,P <0.05, 4
5b) o AEREEEE BT AR ETA A b 5
BRI HEE | P AF (8] 1) A ) 5 A8 Ak i 3 s
AR I —3K, (H 2015 AFHX B A 9% BE 1 Sk R A
TR (1 3a) .

K3 BEDKEFHEEEABFMHEMEE (2014 F)

Tab.3 The dominance of dominant species of planktonic algae in Qingcaosha Reservoir (2014 )

7 4 Fih 33 Dominance

Phylum Dominant species # Spring X Summer Fk Autumn £ Winter

W] N E T Microcystis incerta 0.09 0.26 0. 30 0.41
H/NE-243E Merismopedia minima - - 0.22 *
SRS Merismopedia punctata - 0.08 0. 06 -
T/ INE-24 3 Merismopedia tenuissima * 0.04 - *
JINJE 3 Phorimidium tenus - 0.02 0.05 *
h A i & R B Pseudoanabaena sp. # 0.07 0.02 -
f/MaFREE Chroococcus minutus - * * 0.02

TEEET] HEJE/NRE Cyclotella meneghiniana % 0.10 0.03 %
INR R R E M Cyclotella sp. 0.09 0.06 0.03 0.53
WURL H 58 5 Melosira granulata 0. 09 * ® %
UKL HL B S B AS B M. granulata var. angustissima 0.22 0.02 * 0.10
TR BB M. ambigua * * 0.02 %

LEE] PRIE £ 4k 3525 A8 Fb Ankistrodesmus falcatus var. mirabilis 0.03 - - 0.02
EBE T L Klebsormidium scopulinum 0.07 * * 0.18
EBREE Radiococcus nimbatus 0.41 0.07 0.08 *
PRI LT Y5 Ankistrodesmus angustus 0.03 0.03 0.05 0.03
/INEH T Selenastrum minutum # 0.02 0.02 #
HL i B 8 Kirchneriella contorta # * 0.03 %
22 BB AR E R Ulothrix sp. 0.04 0.29 * *
PU L35 8 R E B Tetrastrum sp. 0.03 * 0.03 *
R Gloeoactinium limneticum * 0.02 % %
U P J@ AR S Fh Oocystis sp. * 0.02 * 0.02
WS Wi Scenedesmus bijuga 0.03 0. 06 0.08 0.02
PU A Scenedesmus quadricauda * 0.02 * %
—JEMEEE Scenedesmus dimorphus * * 0.02 *

TE: - FORRMI; o« FOR%F W BEAR SO A

Note; — means it doesn’t appear; * means it appears but doesn’t grow into dominant species

http: //www. shhydxxb. com
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R4 BEDKEZFHEEABFHRMIBE (2015 F)

Tab.4 The dominance of dominant species of planktonic algae in Qingcaosha Reservoir(2015)

Il B Fh ;3% Dominance

Phylum Dominant species # Spring & Summer Fk Autumn £ Winter

W] RNEMEESE Microcystis incerta 0.26 0.08 0.08 0.11
T e SR R B Fh Microcystis sp. ® ® 0.02 *
Ph o i B JE AR EFD Pseudonabaena sp. * 0.06 0.05 0.07
YA HE 223 Lyngbya limnetica 0.02 * * *
WK AT ¥ Aphanothece stagnina #* 0.29 % _

WP W22 R AREF Tribonema sp. 0.42 0.07 0.02 0.33

%] INREEIBAREF Cyclotella sp. 0.31 0.45 0.47 0.67

2] PRIE LT 435 Ankistrodesmus falcatus 0.02 % % *
BRIE £ YL 35 27 S A5 B Ankistrodesmus falcatus var. mirabilis 0. 06 * * 0.02
=P Tetraedron trilobulatum ® 0.05 % %
290 H 5 ¥ Selenastrum gracile # * 0.03 *
F-RE 7 B Klebsormidium scopulinum * * 0.05 _

T — FR AR+ KR1% 2 AR O AR

Note; — means it doesn’t appear; * means it appears but doesn’t grow into dominant species
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B3 BEDKEAEMEENNNERAREMED T ENEFTH(2014—2015)
Fig.3 Annual variation of density of Microcystis incerta and Cyclotella sp. in Qingcaosha Reservoir (2014—2015)

INFREEJE AR E B 2014 A AR 1) FE AR A
$170.73 x 10* cells/L, i B3 & il 5 AR 4=
YIBERERY 14.16% , £ F 8] (0 A= ) %25 B2 G i ik 2
A (F =26.001,P <0.01) , #% il 58] G it 2% 25
S (F=0.833,P>0.05,[8 5a) ;2015 4E[4 4 1 5%
BEAESA{E 7 664. 50 x 10* cells/L, 5 i 92K 4 il
RS A )3 BE ) 45.79% |, 45 J1 Ta) i A= 40 %
JEINA R EZA(F =1.997,P <0.05) , &3 i
MR TR E2 55 (F=1.158,P >0.05, & 5b),
INPRBE A E R BT AR A H b, BLAE
2015 A RCARAEPLIFN, Tie ML BE I & T
A EE Y DT RR FE R U, 2015 AR AH XS 2014 41y
AW BT (B 3b) .

B 223 JE R E T 2014 AR R U PLHF 52015
AR ) 5 B AR PAE R 298. 26 x 10 cells/L, [ 5
PERARP I AR )3 B2 200 55% , 45 H IR A4
AR TR R 3 B2 A (F =34. 084, P <0.01),

A& E R FH 25 (F=0.988,P>0.05, 4
5b) . 2015 43 4 H ¥ 22 BeaVm g K, AR
2T Y{E A Bk 3] 813. 42 x 10* cells/L Al
1 685. 65 x 10* cells/L, 54 F & A= My %5 B 1)
49.46% T 61.73% , 5 22 J5 ¥ 22 ¥ 4 5 B W]

LAY TR 4).
= 2000
=5 1800 . —=2015
8= 1 600 A
S E 1400 /\
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Fig.4 Annual variation of density of Tribonema sp.
in Qingcaosha Reservoir
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BsS BEVKEEEZERBHZENZTESH

Fig.5 Spatial distribution of the important dominant species density in Qingcaosha Reservoir

2.5 FHFREERABMENRERFHXR

O T B S A R S BRAE S A, O
KPHIEAT 1g (x + 1) e gb 172 2 5 36 2014
12015 AR 1y {0 85 Bh ik 47 % Foxt Bz g3 A
(DCA) 5 B4 FEAEE & th 4 A HE
b R BE e R HU(EL 3 ) 2 2. 384 1. 688 (1/N T
3) WO RDA &5 416, XF 2014 4EfY
TR BESS PSPl S A58 R 1 28l 19 20 A A s, i
P AHE R il 9 R AEEAK U 0. 239 F11 0. 068, 4
FEPR AR AR 1 RRAE(E D 0. 826, fih 2 O
0. 732, %F 2015 4FAY 77 il B AU Fb S IR BE A 1
B i 73 s, H IS HE R il 4 R AE(ELAR U
0. 16001 0. 138, W 55 ERSFEAH SR A 1 R A

0.796,%h2 7 0.733 ,RDA Ui B T 9 4F & A9 9 A4~
HEFF il 24 RE 4 4 3t B W 7 RV oK B e R AR
RSB T Z R R RN T
A G AL EFACHS LR 2 FZk 5. [ 6a foR:
2014 AR RZ R PP IE S oKL L R TN TP
RIEMRK R, 5 pH W H 2 T SCC &R 1A
6b {718 :2015 44 fI BBl 5 KGR 19 96 R AR
Al , RZBAHFE S TN TP BIEMKKR, 5
HRAR TR R AKRIEPIAF] 3 A &2
DEHABIAY 2R PR 5, AN e i 4 5 /KR
TRIEAASEIR AR 5 T 22 38 J R 5 P FI/ N B T R
PSR R AR SE R R

x5 WEBEBEDIKE RDA fELEFM KD

Tab.5 The dominant species during two years in Qingcaosha Reservoir and the codes of species in RDA

A% PEFHFh R4 PFFh
Code Dominant species Code Dominant species

W] Cyanophyta 16 NI R R E R Cyclotella sp.

1 {h R 5 & R 2 B Pseudoanabaena sp. 253 7] Chlorophyta

2 THAEEE R R EFh Microcystis sp. 17 H1 i B IE 3: Kirchneriella contorta

3 RNEMFEBE Microcystis incerta 18 /INE H T8 Selenastrum minutum

4 Th/INMEFREE Chroococcus minutus 19 LF 4 A i Selenastrum gracile

5 /N2 Merismopedia tenuissima 20 =M PUFfE Tetraedron trilobulatum

6 /243 Merismopedia minima 21 PRIE 21 4k Ankistrodesmus falcatus

7 FURSEZLEE Merismopedia punctata 22 PRI 52T 575 A. falcatus var. mirabilis

8 /NG Phorimidium tenus 23 PRI T Y35 Ankistrodesmus angustus

9 K BaFT 3 Aphanothece stagnina 24 EBRPEE Radiococcus nimbatus

10 WIAHS 223 Lyngbya limnetica 25 e L Gloeoactinium limneticum
#35] Xanthophyta 26 KT ML EE Scenedesmus bijuga

11 22 BB A EFh Tribonema sp. 27 U A EE Scenedesmus quadricauda
fi£ ¥ 17] Bacillariophyta 28 TIEMEE Scenedesmus dimorphus

12 WOk ELBE S Melosira granulata 29 DY B8R R EF Tetrastrum sp.

13 WUk EAEEEN A A M. granulata var. angustissima 30 DR L PR AR E R Oocystis sp.

14 TR BB S M. ambigua 31 2235 )@ AR E M Ulothrix sp.

15 HEJE /N Cyclotella meneghiniana 32 SEBE T L3 Klebsormidium scopulinum

http: //www. shhydxxb. com
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0.60.2
(b) 2015 £E

6 EEDKETHELDHSHEEFH RDA HFE

Fig.6 RDA ordination diagram between planktonic algae species

and environmental factors in Qingcaosha Reservoir
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PR FAE 2015 4F 4846 % 307, L 2014
B S 96 4 J5 B AT A 5K TR K v 9 R
(9 LB 3 B RN U0 56 22, U T i 3 DA
GRBET T BIVFZ A 3T, AT 2015 AE AR SRl Rk
BOR RS/ BB B B9 2515 A8 Ak ] it 2
AESE R SRR D B — AR, A HE 2014 4E A
2012 41 AR R VAL RRAE AR L, P2
BOYLRI KT L A H T WL, 3Rl
ARSI RS S-S S Ry &3k TN
KBRBREBELZ MRS, Bk E,2012 2014 2015
AEAAS T I BRI R BT a3
AT A )5 B Vb K R BB AT T 4.5 4, —
J T AT P R U I T DA T 5K, e 2 Bh AT
ok, AT BE T i Rz AT 7 O T K R R AL
R 0007 795 4F 4] O 17 35 2 A0 4 o B 5 2 4k 1

o 2015 AR BRI B 22 A KYL R R
B RN SRR T U K R Hb A KT
1, KA % B 32 BT 0 3 38 K 7K 5 1 5
PR R R VT 11 7K SR g W) 285G B2, 4 I I ik
XL R K HP I i i 28 S A AR A ) G ) B
3.2 BFBEDVKEFHFERABANINERFH
M Rz

KRR W BV KRR A K R A N
AT X 5 E N2 T B Y
KRS A T B R AR K i R R X — 4
AR5 o KRR EEZE B oA R K
R AR K, AS (7] 58 28 AR K 1 ool i B R ]
JE DX K IR A 2B o B B, &/
LA, 30 A B AR 1 4 5 B 2 /KR B T T
o, PR R BE NS R B B K2 G AL, X
S EERRE B A KRR Z Br o D3RI S 1
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Composition of planktonic algae community and its relationship with
environmental factors in Qingcaosha Reservoir

YAN Wenyi', WANG Shaoxiang®, GU Jing’, CHEN Lijing'
(1. Key Laboratory of Genetic Resources for Freshwater Aquaculture and Fisherie ,Shanghai Ocean University ,Shanghai 201306,
China; 2. Qingcaosha Reservoir Management Branch ,Shanghai Smi Raw Water Co. Lid, Shanghai 201913, China)

Abstract; Planktonic algae were investigated and researched monthly from January 2014 to December 2015 in
Qingcaosha Reservoir, an important water source in Shanghai. There were 25 dominant species in 2014, and
only 12 dominant species in 2015. Microcystis incerta, Pseudoanabaena sp. , Cyclotella sp. , Ankistrodesmus
Jfalcatus var. mirabilis and Klebsormidium scopulinum were common dominant species arising in two years.
Compared with the data of 2014, the dominant species were substantially reduced in 2015, and the seasonal
variation of dominant species was less obvious than in 2014. As a whole, the dominant species were more in
summer and autumn than in winter and spring. The majority of dominant species groups was Cyanophyta and
Chlorophyta. Dominant species groups showed the characteristics of more Cyanophyta in summer, autumn and
more Chlorophyta in spring, summer. Algae of Bacillariophyta and Xanthophyta became dominant species
more likely in spring and summer. Redundancy Analysis showed that water temperature, dissolved oxygen,
total nitrogen, total phosphorus were the main environmental variables affecting most dominant species
density. As for Microcystis incerta, the important dominant species, its density was positively related with
water temperature. As for Tribonema sp. and Cyclotella sp. , their density had negative correlation with water
temperature.

Key words: Qingcaosha Reservoir; planktonic algae; dominant species; species composition; environmental

factors
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