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Community Dynamics of Phytoplankton and Related Affecting Factors in a

Eutrophicated Small Pond

YANG Wen, ZHU Jin-yong, ZHANG Ke-xin, WAN Li, LU Kai-hong "

(Key Laboratory of Applied Marine Biotechnology, Ministry of Education, School of Marine Science, Ningbo University, Ningbo
315211, China)

Abstract; The high-density sampling of eutrophic water can help to reveal the general rules of phytoplankton community succession and
the relationship with environmental factors. The species and abundance of plankton and the physical-chemical factors were tracked for
30 weeks from March to October in a eutrophicated small pond. The relationships between the phytoplankton community dynamic
change and the physical-chemical factors as well as the zooplankton in the water body community were studied by the multivariate
statistical analysis with PRIMER. A total of 54 phytoplankton and 55 zooplankton species were identified, and the abundances of
plankton varied from 0.28 x 10*-6. 11 x 10® cells-L"" for phytoplankton and 26-2.5 x 10” ind-L ™" for zooplankton. The dominant
species of phytoplankton were Cyanophyta and Chlorophyta, and an obvious succession process was showed with the seasonal change,
which could be roughly divided into three stages: Chlorophyta-Cryptophyta type, Chlorophyta-Cyanophyta type and Cyanophyta type.
BIO-ENV showed that pH, water temperature, transparency, total phosphorus and the abundances of Rotifera and Copepoda were the
most critical influencing factors on the community dynamics of phytoplankton, and compared to zooplankton, the physical-chemical
factors might have a greater influence.

Key words : eutrophic water; phytoplankton; community succession; PRIMER ; multivariate statistical analysis
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Fig. 2 Changes of phytoplankton abundance with sampling time in the sampling pond
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Fig. 5 MDS ordination of phytoplankton

community in the sampling pond
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Table 1  ANOSIM test of three different groups of

phytoplankton community in the sampling pond

LiTp0E R ZitHHE i 2 KO
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[ A4 0. 998 0. 001
MR 0.924 0. 001
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A BT R A 40. 98% , HAR R 22K W5 3 ; BRose sk
FH5.16% . ALY T ZRHEFP XY R 5 3, STk
ik 84.59% , Forp BEARWE BEAE B K, STk R
66. 16% ; 22AREFIRZ , TTBRFEH 18.43% .
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A S5 DR Rtk 3 T D R 0 T 5 1 A
Kk, RELATE SEA7HG 50, 25 R R . IRt
FEVE AUKARFRLL R PRI A OE R R = 0. 489, 3%
PR P =0. 0015 37 IEAR ) BE 9% 5 70 3h ) Z (6]
A REL R =0. 29, EVEKF P =0.003. AJUL,
TR ALY R T S50 5 K B AL D 1 R0 e sh 4 ¥ 1
TE 5B F AN, B KRB AL T A SR KT
SR .

THh 3 T Ui R R R A5 H S5 K IR ELAE I R Y
BIO-ENV 3 #r 45 R 3R W, L[+ rf pH 57
TETE AR AL A G fe i, FHOC R B 0. 7115 WA F
FRA SRR B R pH A1 SD, AHIE R BN 0. 704, H:
Y& pH, TP il pH, WT( UWL3 3). pH 1EAIEIRIE
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Table 2 SIMPER test of three different groups of phytoplankton community in the sampling pond

Rl TR BIRAR % ST %

A Chlamydomonas spp. 50. 18 50. 18

141 [ Cryptomonas spp. 29.10 79. 28
VUM EE Scenedesmus quadricauda 9.95 89.23

VUREMEEE S. quadricauda 34.39 34.39

B Oscillatoria spp. 27.27 61. 66

o J# ¥ Phormidium spp. 13.71 75.37
AP Chlamydomonas spp. 12.25 87. 61

[ Cryptomonas spp. 5.16 92.77

EEREE Chroococcus spp. 35.61 35.61

en -2 Merismopedia spp. 30. 54 66. 16

- B Oscillatoria spp. 12. 60 78.76
Wi #E Spirulina spp. 5.83 84.59

R®3 MEFHEY RS S KEELETF BIO-ENV
3 g

AL TR
Table 3 Results of BIO-ENV correlation analysis between the
phytoplankton community and environmental factors

in the sampling pond

RN n X FRER WA TR
1 0.711 pH
2 0. 704 SD, pH
2 0. 664 TP, pH
2 0. 663 pH, WT
3 0. 657 SD, pH, WT
3 0. 657 TP, SD, pH
3 0. 643 TP, pH, WT
4 0. 638 TP, SD, pH, WT
2 0.618 TN, pH
3 0.615 TN, SD, pH

R F R 2 ARG Z 8] A AR M ok (UL
#*4). HAE3 NRAG P R M 2K
JEix 2 AR WA TTR. Al LA e 2R
5 I R S R R A R OCR.

®4 METFHFEVEESFREIYS AEER

BIO-ENV ILELI4 537 45 R Y
Table 4 Results of BIO-ENV correlation analysis between
the phytoplankton community and five factors of

zooplankton in the sampling pond

WA MCRER HEiZm T4
2 0.310 RotAb, CopAb
3 0. 306 TAb, RotAb, CopAb,
3 0. 306 RotAb, CopAb, ClaAb
4 0.303 TAb, RotAb, CopAb, ClaAb
3 0.294 ProAb, RotAb, CopAb
4 0.293 ProAb, CopAb, ClaAb
4 0.291 TAb, ProAb, RotAb, CopAb
5 0.290 TAb, ProAb, RotAb, CopAb, ClaAb
2 0.281 RotAb, ClaAb
3 0.281 TAb, RotAb, ClaAb

1) TAb: 77iF8h%) 8.3 % total zooplankton abundance; ProAb. Azl
W)= & protozoa abundance; RotAb: % H 28 J& rotifera abundance;
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