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Succession of Phytoplankton Assemblages and Its Influencing Factors in Tangpu

Reservoir, Zhejiang Province

MA Pei-ming', SHI Lian-dong”, ZHANG Jun-fang', HU Ju-xiang', ZHAO Xian-fu'"

(1. Key Laboratory of Ecological Impacts of Hydraulic-Projects and Restoration of Aquatic Ecosystem of Ministry of Water Resources,
Institute of Hydroecology, Ministry of Water Resources and Chinese Academy of Sciences, Wuhan 430079, China; 2. Shaoxing Tangpu
Reservoir Co. , Ltd. , Shangyu 312364, China)

Abstract: In order to explore the spatial-temporal dynamics of phytoplankton assemblages and its influencing factors in Tangpu
Reservoir, phytoplankton and environmental variables were monthly monitored in 2011. The results showed that a total of 115 species of
phytoplankton were identified, which belonged to 7 phyla and 62 genera. Phytoplankton abundance varied monthly with the maximum
value (20. 88 x 10%cells-L™") in April and minimum (0.59 x 10°cells-L™") in June. Variation partitioning of species data matrix
showed that the variation of phytoplankton communities among months (account for 72. 3% ) was much larger than that among sampling
sites (account for 2.5% ), which indicated that phytoplankton communities had a high temporal but low spatial heterogeneity.
Dominant species showed a marked seasonal succession pattern: diatom and blue-green algae species in spring, blue-green algae and
green algae species in summer, diatom and cryptomonads species in autumn and winter. Result of multivariate analysis ( RDA)
indicated that HRT was the key factor affecting the shift between hydrological disturbance sensitive and tolerant species, and the
formation of spring algal bloom; SiO,, WT and N: P were the key factors affecting the shift from diatom and cryptomonads species to
blue-green algae and green algae species.

Key words: phytoplankton; spatial-temporal dynamics; environmental factors; redundancy analysis (RDA) ; variation partitioning
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Fig. 1 Sampling sites in Tangpu Reservoir
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2.1 IKICEKABERHE

DK R K SCRIK BREE AR #2011 45 ¥ AR
ALTEFE DLER 1. 457548 Pearson FHIE 2500 4 L3 2
(HA g2 0H 1 A5 A RN R =
0.750 AY7AE &) . Hi WT 5% Fe SMGH AL &
FAR, 5 R TR ER TR B oM e, B WA B
TE8 H (Hefm) f12 H (FAK) ; pH 5 ahRER 5 5L
TOC Fl Chla B IEA K, = FH i mEES HBES
H.7HMS8 H,pH £5 Si0, BEAAME; BT
WT #l pH #b, iR Eh 75 804 5 TOC 1 Chla 2 i
FIEMOE; C7 5o S HM S0, BHFEME, =&
7E AR T R 24 TN 5 N0, -N B 5k A

K TP 5 Fe WFIEMK, 5 N: P BETANK.

F1 HHKEKIFKIFEESRHE

Table 1  Hydrology and water quality characteristics in Tangpu Reservoir
24 BIME + b FleNiE|
WT/C 19.9 +8.5 6.8 ~33.0
pH 7.6x1.1 6.7~9.6
DO/mg-1~! 9.9+1.8 7~14.3
EC/pS+em ™! 105.4 £5.9 96.3 ~120.2
SD/mg-L"! 1.92 +0. 81 0.3~4.1
AR R AR E/ mg - L ! 2.1+0.7 1.3~3.7
TOC/mg-L ™! 2.8+1.2 1.2 ~6.1
Chla/pg-L~! 9.32 +9.51 1.42 ~47.4
TN/mg-1~! 1.92 +0. 41 1.43 ~3.7
TP/mg-L "' 0.02 £0.01 0.007 ~0. 058
Fe/mg-1~! 0.059 0. 06 0.011 ~0. 358
Mn/mg-L"" 0.033 +0. 048 0. 003 ~0. 230
Cl~/mg-L~! 4.3+0.5 3.8~5.5
SO;~ /mg-L~! 14.3 0.5 13.5~15.7
NH; -N/mg-L " 0.07 £0. 05 0.03 ~0.29
NO; -N/mg-L"! 1.5+0.4 1.0~3.1
NO; -N/mg-L"! 0.023 +0.011 0.011 ~0. 076
PO}~ -P/mg-1.7! 0. 008 0. 006 0.005 ~0. 04
Si0,/mg-L"! 5.67 +2.04 1.93 ~11.08
n(N):n(P) 254 +113 76 ~569
Precip/mm 128.2 +142. 8 41.4 ~536.3
HRT/d 195 31 123 ~226

K2 FHBKEKIEKIFIELTE Pearson X ZEEMED (n=72)

Table 2 Pearson correlation coefficients matrix of hydrology and water quality variables in Tangpu Reservoir

WT pH EC i’igi‘; TOC Chla TN TP Fe cl- S02-  NO;y-N Si0, n(N):n(P)
WT 1
pH 0.630* 1
EC -0.331™ 0.076 1
FHERRERTEEL 0.796  0.798* -0.177 1
TOC 0.678* 0.814** 0.09  0.853* 1
Chla 0.498* 0.778** 0.030  0.768 ™ 0.630** 1
TN -0.416™ =0.152  0.417* -0.244* -0.110 -0.058 1
TP 0.386* 0.301* 0.120  0.521° 0.355" 0.586* 0.361* 1
Fe 0.121  0.234*  0.425™ 0.337™ 0.270*  0.348™ 0.475™ 0.796 ™ 1
- ~0.388" 0.047  0.866™ -0.223  0.123 -0.112  0.586* 0.019  0.303* 1
S02- ~0.265* 0.087  0.474™ -0.152  0.134 -0.160  0.707* 0.043  0.249* 0.763* 1
NO; -N —0.466 ™ =0.379 ** 0.379** -0.473 " =0.311 ™ =0.327** 0.908** 0.199  0.352* 0.546** 0.675" 1
3i0, -0.535" -0.834** 0.015 -0.697 —0.750 ** -0.537** 0.381*™ 0.010 -0.015  0.036  0.088  0.544**1
n(N):n(P)  -0.653™ -0.429** 0.088 —-0.671* —0.458 ** -0.693** 0.088 -0.851* —0.496** 0.258* 0.320™ 0.227 0.201 1

1) * FR P <0.05( SUBKI) ; * = Fom P <IKF 0. 01 (BRI ) ; AR B =0. 750 BUEH B 7 BoR

2.2 VRV RRAE
2.2.1 FhRUR

2011 4% 12 YRIHAT , 76373 K e S0 A6 PR iR 4
717162 @8 115 i Hor Sl TR 2R IR 22,48 Fh, o
BB 41.7% ; KRS D] 34 Fl, A 29.6% ;
RPN D17 A, 5 14, 8% 5 FHSET TRIBRSED 145 5, 4%

5 4.3% ; BREETTRNA B4 3 Fh 4515 2. 6%.

2.2.2  {REFh

BE H F R AR 2 BT 10% WP TiE AR ) N
PEFA, Pl A 6], i K PR AT DL 13 o, o
RERE T UL S M AT 5 b, UKL B BE W B %8 AR R
( Melosira granulata var. angustissima)fE1 H#12 H
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JE AL H B BB 5 ( Melosira ambigua ) 7E 10 ~ 12
A1 AR /NE 3 ( Cyclotella sp. ) 75 4 H
6 I AT, IET T8 (Synedra acus) 18 6 J1 Fl
7 A B B B, #E RS S B (Achnanthidium
catenatum ) MLE1~6 A %}i&ﬁ[‘%, W BE T FR Ay
JNJE BE ( Phormidium tenue ) | /)N il 3 ( Oscillatoria
tenuis) . A/INERERTE (Aphanocapsa elachista ) F§E 24
¥ (Lyngbya sp. ) ,1E 4 ~8 A M1 10 AT H, &
PET UL R B A B B8 8 ( Oocystis solitaria) | 11 74E

R ( Oocystis lacustris ) S i A e ( Scenedesmus
arcuatus) ,7E 8 HF1 9 HIE AL B # Fh
MR B ( Chroomonas acuta) ,1E9 ~12 A | 1
F2 FIBAS. F 3 AT UL, 13 R 3ARN T 43 L
FREATHN AR 56% UL | iRk 94% | IF
AR T IS AU IS TR P M T Sy Bl A (1
2 H) HEEAN(3 ) - (4 ~6 H) -k
RI(T R -3 (8 1), - H), -
Fo-rEBEAL (10 A) AE-FsE i (1L A1z A).

®3 FHEVAEMAETLIHESLEEY /%

Table 3 Monthly average percentage abundances of dominant phytoplankton species/%

P Fip 1A 2 H 3AH 4 A 5H 6 H 7H 8 H 9 H 10 A 11 H 12 H
WOk AR AR 24.3 13.1 8.2 0.5 0 0.6 0 0 0 0 0.4 2.7
ROR T 14.9 8.5 4.4 2.9 0.1 2.3 0 0.1 2.6 13.1 46.7  61.5
INFRE 2.5 2.0 1.9 18.0 2.0 17.1 0.4 0.7 4.8 4.7 6.3 0
REFFT 6.5 3.1 3.9 2.2 1.2 12.4 27.5 2.7 1.2 1.3 1.1 3.3
HRAR e 14.1 27.2 45.3 34.7 66.2  30.7 0.2 0.2 5.6 1.8 4.6 1.4
R R 11.5 15.6 5.5 1.1 0 2.9 1.8 1.6 14.8 18.6 20.9 15.7
/NG 0 0 0 28.2 20.9 10.4 0 0 0 0 0

/B 0 0 0 0 0 0 0 0 0 30.9 0 0
/N IR 0 0 0 2.6 4.0 1.4 17.8 23.2 0 0 0 0
o2 0 0 0 0 0 0 24.5 13.0 0 0 0 0
LR EYIE & 0 0 0 0 0 0 0 31.9 0 0 0 0
1A P33 0 0 0 0 0 0 0 0 10.9 0.8 0.1 0
25 i A 0.7 0.4 0 0 0 0 0 0 16.3 0.7 0 0
&it 74.5 69.9  69.2 90.2 9.4  77.8 72.2 73.4 56.2 71.9 80.1  84.6
REE A RE-FRE RE-BRE REEE O RE-EE RR-ENR REER Womkdr Bl SR -Gk BRI kPR

1) A BEFEE 43 L EERT 10% HY(H LSRR T R

2.2.3 M FAR X

K E TR AR Y A 2% 8 R 0.59 x 10° ~
20. 88 x 10°cells+ L', £ RAF pi I H A BLA% i) 1] A2
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Fig. 2 Spatial and temporal variations of phytoplankton cell densities and relative abundances

E3 mETEMTETEINFEY T E S E ST
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month as dummy variables
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