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Fig. 1 Distribution of sampling sites in Qingcaosha Reservoir

(Chl.a) , ZE [C B I 7€ % W £ (SD) , H 74X BPL8-
PSTFL 1] 7 Il R 5 7K ¥R (Water depth, WD) ,
T8 5 6 H W HE A SVR M 22 K P 3 3 (Flow
velocity) , HACH-HQ2200 fi 4 = 7Kk il 72 1 ¥ 3%
I 72 7K i (Water temperature, WT) | FREEE (pH) |
7% %A (Dissolved oxygen, DO) | B, 5§ % (Electrical

http://www.shhydxxb.com



1226 S T S S = S 324

conductance, EC) . 1& fi# [& 14 ¥ (Total dissolved
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5.71 °C,8 H 15 30.01 “C., Chl.a ot o i J&F 2 2 ok
TR AR ) A AR I FE AR AR, Chl.a T YR
JE ST R AR A R, B R Chla VR
BT A 5 R (P<0.05)

Kk kb pH . DO Fll Chl.a 5521 & T3k O
b, TN TP K EC 3 7K F1 I BEAR | {H A SR A5
B 722 AR E . B WT . EC. TPl
NH,*-N &b, H Ay HAb P 7 122 XA S5 (8 2 i a0k
HoKE,
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Tab.1 Annual mean value of environment factors of Qingcaosha Reservior in 2021

JKIBE K F Environmental factors R Head JiEH Middle JE ) Tail HEAK T Tnlet 7K1 Outlet
K WD/m 4.58+1.17 6.76+2.95 12.200.84 5.30+1.11 6.90+1.25
Tk V/(m/s) 1.30+1.21 0.42+0.12 0.33+0.06 0.84+0.08 0.78+0.17
BEWE SD/em 45.72+8.46 64.49+16.66 80.69+3.79 31.00+22.00 59.007.00
kil WT/°C 19.7420.11 19.83+0.13 19.44+0.14 20.50+8.20 19.80+7.60
4 DO/(mg/LL) 10.16+0.35 11.02+0.17 10.81+0.31 8.41+1.39 9.06+1.41
pH 8.61x0.03 9.09+0.09 9.06+0.08 7.8420.54 8.02+0.48
L 53R EC/uS 285.07+21.34 293.18+5.05 284.24+1.55 344.00+67.64 332.00+65.53
T B E R TDSA(mg/L) 196.91+16.41 201.08+7.03 202.00+0.69 179.21+29.05 179.21+28.30
442 a Chl.al(pg/L) 4.92+3.17 9.21+0.90 9.22+1.29 2.00+2.39 5.00+1.01
S TN/(X10°mol/L) 49.30+3.20 57.40+16.80 20.20+4.10 42.20+3.80 35.50+1.80
Ja @ TP/(x10°mol/L) 8.80+1.50 8.50+1.50 8.10+2.30 9.50+2.60 8.10+1.40
fili A& NO, =N/(x10°mol/L) 5.20+0.60 5.80+1.30 6.90+0.20 3.70+0.45 3.90+0.18
SR NH, =N [(x10°mol/L) 1.50+0.30 1.60+0.50 1.6020.10 2.30£0.50 1.7020.30

2.2 FiFEMMEAR

2021 AF 7 F Vb K LM SE I T A T 1)
143 i, x4 47 U7 W AR 1) Ff 6 A7 R0 M (K
2) AR, RV K R Ui A ) b 2 AR E
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Fig. 2 Clustering of monthly average phytoplankton species in Qingcaosha Reservoir
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Tab. 2

®2 BEIDKEZFIFEMINRERAN

Composition of phytoplankton functional groups of Qingcaosha reservoir

YIHERE Functional groups

TFIFHEYI A& Phytoplankton species

H B Habitat characteristics

B
C

Lo

MP

S1

S2

B

TC
W1

w2
X1

X2

INIREEE Cyclotella spp.

T /NERE Cyclotella meneghiniana
T8 B B Aulacoseira ambigua
FEFFHEJE Asterionella spp.
32V #® Nitzschia spp.
EAT 328 Synedra spp.

T AR AE D Micractinium sp .
BETE )8 Kirchneriella spp .
YRZEHEJE Oocystis spp .

I £k 4 K 5E Flt Dictyosphaerium sp .
2 BR¥E Eudorina elegans
SEEREE Pandorina morum
01 ]I 35 & Anabaena spp.
KAWFESE Dolichospermum spp .
WAL A E RN Aphanizomenon sp.
M & Scenedesmus spp.

B EE Pediastrum spp.

VY B BE)8 Tetrastrum spp.

VU ff1 35 )8 Tetraedron spp.
4B P& Actinastrum spp.

Z 15 WEE Golenkinia spp.

%5 A Coelastrum spp.
ST 3 2 Bl Aphanothece sp.
[k 38 Aphanocapsa spp.
Bk JE Chroococcus spp.
243 & Merismopedia spp.
Z W& Peridinium spp.
T B Microcysitis spp.
FHE ¥ & Navicula spp.
PGS Pinnularia spp .
YRI5 JE Cocconei spp .
58 Cosmarium spp.

B )8 Closterium spp.
WeFT 358 Fragilaria spp.

A5 5 HBEWE Melosira varians
B ft I35 @ Pseudoanabaena spp.
1T 223 )& Planktothrix spp .
VL2 223 Tribonema affine
YRTiERE Spirulina major
SR Gomphonema spp
PEETIE #h 728 Achnanthes lanceolata
Hi i J& Oscillatoria spp.
R R Euglena spp.

Jit BB Phacus spp.
BEYLEEJE Trachelomonas spp.
YR Ankistrodesmus spp.
/NEREJE Chlorella spp.
AT A E R Chlamycdomonas sp.
5% # )& Schroederia spp .

PR AR E R Gymnodinium sp.
BUIE B EE Cryptomonas ovata
QR HEATE R Raphidiopsis sp .

FRE TR /NN R B KK A
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FAE SRR B
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Fig. 3 Spatial-temporal distribution of biomass of dominant phytoplankton functional groups
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Fig.4 RDA analysis of phytoplankton functional
groups and environmental factors
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Fig. 5 Changes of phytoplankton density and biomass at inlet and outlet of water
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Fig. 6 Temporal variation of dominant functional groups of phytoplankton at inlet and outlet
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Spatiotemporal variation of phytoplankton communities and their
relationship with environmental factors in Shanghai Qingcaosha Reservoir

WANG Wenting', LI Feng®, XU Saisai', CHEN Shiyu', CHEN Lijing'*
(1. Environmental DNA Technology and Water Ecological Health Assessment Engineering Center, Shanghai Ocean University,
Shanghai 201306, China; 2. Shanghai Vocational College of Agriculture and Forestry , Shanghai 201699, China)

Abstract: In order to explore the temporal and spatial variation characteristics of phytoplankton functional
groups in Qingcaosha Reservoir, Shanghai, and their relationship with environmental factors, as well as the
similarities and differences between the characteristics of phytoplankton communities at the inlet and outlet
and the reservoir, monthly phytoplankton surveys were conducted in 2021, and the data were analyzed using
the phytoplankton functional group (FG) method and redundancy analysis (RDA). The results showed 143
species of phytoplankton were identified in Shanghai Qingcaosha Reservoir during the investigation. The
average biomass of phytoplankton was (0. 64+0. 35) mg/L. There were 25 functional groups of phytoplankton
in the reservoir, among which K, Lo, H1, S1, B, D, P, MP, F and G were dominant functional groups.
There were 3 phyla and 40 species in the inlet water, 5 phyla and 48 species in the outlet water. These
species belonged to 15 groups and 19 functional groups. There were five groups and nine groups of dominant
function groups in the inlet and outlet water, respectively. The average annual biological density and biomass
of the inlet water were 118. 17X10%ell/L. and 0. 16 mg/L, respectively. Compared with the inlet water, the
average annual biological density and biomass of the outlet water increased by 34.85% and 50. 12%,
respectively, and there was a significant difference between the inlet water and outlet water biomass. The
ANOVA analysis showed that there was no significant difference in the composition of phytoplankton
functional groups at the head, middle and tail of the reservoir, and the species similarity of the three reservoirs
was moderate. Redundancy analysis (RDA) showed that water temperature (WT) , ammonia nitrogen (
NH,"-N) and dissolved oxygen (DO) were the main environmental factors affecting the dominant functional
groups of phytoplankton in Qingcaosha Reservoir. In this study, the division and succession of phytoplankton
functional groups in Qingcaosha Reservoir were analyzed, and the differences of phytoplankton functional
groups in the inlet water and outlet water were compared , which provided a theoretical basis for the protection
of water resources in the reservoir.

Key words: Qingcaosha Reservoir; phytoplankton functional groups; temporal and spatial variation;

environmental factor
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