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Canonical Correspondence Analysis Between Phytoplankton Community and
Environmental Factors in Macrophtic Lakes of the Middle and Lower Reaches of

Yangtze River

MENG Rui', HE Lian-sheng', GUO Long-gen®, XI Bei-dou', LI Zhong-giang’, SHU Jian-min', DIAO Xiao-
jun', LI Bi-cai*

(1. Chinese Research Academy of Environmental Sciences Beijing 100012, China; 2. Institute of Hydrobiology, Chinese Academy of
Sciences Wuhan 430072, China; 3. Faculty of Resources and Environmental Science, Hubei University, Wuhan 430062, China;
4. College of Earth Science and Environmental Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The phytoplankton communities in 4 macrophtic lakes (Longgan Lake, Liangzi Lake, Futou Lake and Baoan Lake) in
Middle-Lower Yangtze Plain were investigated in September 2011, and 7 phylum and 231 species of phytoplankton were detected in the
waters. The results indicated that phytoplankton was mainly composed of Cyanophyta, Bacillariophyta and Chlorophyta. The four lakes
were mesotrophic. And the main phytoplankton was Phormidium foveolarum, Synedra ulna, Phormidium tenu and Tribonema minus.
The relationships between the distribution of phytoplankton and environmental factors in each sampling site were studies by canonical
correspondence analysis. The results demonstrated that pH and Total phosphorus are the key factors for the distribution of phytoplankton
communities in 4 typical macrophtic lakes in Middle-Lower Yangtze Plain.
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Fig. 1 Map of sampling sites in Baoan Lake
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Fig. 4 Map of sampling sites in Liangzi Lake
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Table 2 Mean values of the environmental factors
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Table 3 Species composition and dominant species of phytoplankton
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Table 4 Mean numbers of the phytoplankton
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Table 5 Species richness of algae in each sampling site
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6 2.75 1.95 2.80 0.89
7 2.13 1.91 1.98 1. 64
8 — 1.35 1.81 1.27
9 — — 2.50 1.44
10 — — 2.80 1.46
11 — — 3.09 1.85
12 — — 1.59 1. 11

SEH(H 2.54 1.78 2.58 1.53
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F6 FLi# CCA N irHiZiFEYFhENRG
Table 6 Code of phytoplankton species for CCA of Futou Lake

x99 B CCA SHTHZFFEMMAENRT
Table 9  Code of phytoplankton species for CCA of Longgan Lake

LS R GBS R
B (Phormidium foveolarum) S1 I ( Phormidium foveolarum) S1
/I B (Phormidium tenu) 52 JINBif 8 ( Oscillatoria tenuis) 2
JEPAREE T (Synedra ulna) 53 N 25 ( Tribonema minus) S3
AR Hi% B (Tribonema minus) S4 e B M ( Scenedesmus carinatus) 4
R H:/% E:ynedm (.tcusvar) B S5 ZEIE 5 B3 ( Schroaderia nitzschioides ) S5
RTEIFRRER( Quaz{lﬁgula chodatii) 56 B EFT 3 ( Fragilaria intermedia) S6
PR AL S ELFLA R ( Pediastrum simplex var. duodenarium) — S7 . e
R . » IRENFTBE ( Synedra acusvar) S7
T 2% 8 22 3% ( Tribonema affine) S8 . i s

S A B ( Gyrosigma acuminatum Ehr. ) S8
e ( Euglena caudata) S9 A, e
5 AW ( Scenedesmus denticulatus) S10 'i v )u\ iﬁ (Raphidiopsis cumam.) 59
I 5 I 3 ( Schroaderia nitzschioides ) S11 G 4 S ( Gomphonema constrictum ) S10
LR YN AL ( Staurastrum gracile Ralfs) S12 JEPRETF8E ( Synedra ulna) S11
R} 3% 55 3 ( Pediastrum biradiatum) S13 T A5 AL 3 ( Tabellaria fenestrata) S12
i TR HEUE 3 ( Spirulina platensis) S14 2B £ 2 35 (Anabaena osicellariodes) S13
WK BT AT 3 ( Synedra amphicephal ) S15 U BE ( Euglena pisciformis Klebs) S14
PO FE W5 ( Scenedesmus quadricauda) S16 5 F M5 ( Scenedesmus denticulatus) S15

/INER#E ( Chlorella vularis) S16

F7 REM CCA HIRFHFEMFERD
Table 7 Code of phytoplankton species for CCA of Baoan Lake

fh A
Bl TR ESE ( Spirulina platensis ) S1
B ( Phormidium foveolarum) <
TR A FT 35 Synedra ulna) S3
T2 35 223 ( Tribonema affine) S4
M £T#R3 ( Euglena sanguinea Fhr. ) S5
4 B (Actinastrum hantzschii) S6
I /NS ( Raphidiopsis curvata) S7
faJE R ( Euglena pisciformis Klebs) S8
W53k S 38 ( Navicula rhynchocephala) S9
PR S5 BV ( Pediastrum simplex) S10
4 1+ ( Crucigenia quadrata Morr) S11
ASSESHEEBE (Microcystis incerta Lemm ) S12
FEMLEE ( Euglena caudata) S13
T /INFZE5 ( Merismopedia tenuissima) S14

F8 T CCA HIHRFIFEMAERD
Table 8 Code of phytoplankton species for CCA of Liangzi Lake

LHES R4
B B ( Phormidium foveolarum) S1
T A 35 ( Closteriopsis longissima) 2
Hr A2 3 8 Merismopedia sinica ) S3
JINFE 5 ( Phormidium tenu)

AHBIZ2BE(U. aequalis) S5
A R HLFLAS b ( Pediastrum simplex var. duodenarium ) S6
e ith £ R P (Anabaena circinalis) S7
JEREFFF 8 ( Synedra ulna) S8
JINER 8 ( Chlorella vularis) S9
il T ML 35 ( Spirulina platensis ) S10
IRETHT 3 ( Synedra acusvar) S11
S FE L BE W (Microcystis incerta Lemm ) S12
HMBEH (M. marginata) S13
1 JE 3 ( Euglena pisciformis Klebs) S14
W25 T8 22 3 ( Tribonema affine) S15
e ( Euglena caudata) S16
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Fig. 5 CCA ordination biplot between phytoplankton species

and environmental factors of Futou Lake
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Fig. 6 CCA ordination biplot between phytoplankton species

and environmental factors of Baoan Lake
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Fig. 7 CCA ordination biplot between phytoplankton species

and environmental factors of Longgan Lake
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Fig. 8 CCA ordination biplot between phytoplankton species and
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