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Seasonal phytoplankton dynamics and its relationship with key environmental factors in
Lake Changshou,upper reaches of the Three Gorges Reservoir
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Abstract: An investigation was conducted on the phytoplankton community structure in the Lake Changshou in March, 2013 to
February, 2014 to analyze the seasonal variation of phytoplankton composition density and diversity indices. Differences in the phy-
toplankton composition among seasons were tested using the Non-metric Multidimensional Scaling and Analysis of Similarities, and
environmental influencing factors of phytoplankton composition were identified using Canonical Correspondence Analysis. The
results showed that Limnothrix sp., Raphidiopsis sp., Stephanodiscus hanizschii, Komma caudate, Lyngbya sp. and Cryptomonas
marssonii were the dominant species, and phytoplankton assemblages were significantly different among seasons. The phytoplankton
community was the simplest in spring, and then in summer.The most complicated community occurred in autumn and winter. Ca-
nonical correspondence analysis showed that water temperature and nutrients were the most important environmental factors affecting
the phytoplankton community structure. Irradiance, permanganate index, oxidation-reduction potential, and dissolved organic
carbon also were the key environmental factors affecting the phytoplankton community structure in autumn and winter.
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Fig.1 Distribution of sampling sites in Lake Changshou
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Tab.1 Relative abundance of phytoplankton dominant species in different seasons in Lake Changshou

WFh FF H & X7
VPE2L 3 Limnothrix sp. 34.3 11.0 30.0 0.5
INJ3KHE Raphidiopsis sp. 0 19.7 12.4 0.4
B 223 Lyngbya sp. 5.2 6.6 6.8 0.2
243 Merismopedia sp. 0.2 7.3 4.0 0.1

HAENLEE Cylindrospermaopsis raciborskii 0 6.4 1.2 0

DU 5L Stephanodiscus hantzschii 5.4 12.6 12.3 20.8
M 723 Achnanthes sp. 5.7 0.4 2.1 0

BRFIEEEHE Melosira italica 0.5 0 0 9.2
[N 22 38 Peridiniopsis niei 0.6 0 0.2 21.1
HRIZ B3 Komma caudata 13.7 54 3.4 11.0
TR B Cryptomonas marssonii 5.4 3.9 8.3 2.7
51 B35 Cryptomonas erosa 7.0 3.4 2.1 1.1

AT HEE Scenedesmus bijuga 0.2 0.8 1.8 8.5
KIEAKBE Chlamydomonas incerta 2.2 7.8 1.9 1.9
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Fig.2 Relative abundance of phytoplankton Fig.3 Abundance of phytoplankton in
in different seasons of Lake Changshou different seasons in Lake Changshou
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Tab.2 Biodiversity indices of phytoplankton in different seasons in Lake Changshou
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Y ZREEAR S FZ H [ &S X2

A% 22.6+6.5" 25.5+6.1° 23.1+2.9* 24.0+4.9*
Shannon-Wiener ZFEPEFE 5L 2.72+0.7% 2.91+0.6* 3.19+0.4" 3.06£0.6%
Margalef Z#F 1% R 4L 1.27+0.4* 1.48+0.4 1.41+0.2¢ 1.65+0.4"
Pielou ¥15] £ 41 0.61+0.1° 0.62+0.1° 0.71+0.1" 0.67+0.1°

# [6] —47 BRI T RHUR 2 53 B

R 3 RIFWIAN R 245 PR BE 2RV 454 ANOSIM 734
Tab.3 The result of ANOSIM analysis on phytoplankton community in different seasons in Lake Changshou
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Fig.4 Non-metric multidimensional scaling

analysis on phytoplankton in different

seasons at each site of Lake Changshou
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Fig.5 Results of canonical correspondence analysis for environmental factors and phytoplankton assemblages

in different seasons of Lake Changshou( codes of phytoplankton species in Table 4)
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Tab.4 Codes of phytoplankton species for CCA

TR ) Rt TRIFAE ) s
TR LT 4E8: Ankistrodesmus acicularis Ankac P22 Limnothrix sp. Limsp
P LT 43 Ankistrodesmus angustus Ankan 22 Lyngbya sp. Lynsp
LEREE Chlorogonium sp. Chlsp B4 Merismopedia sp. Mersp
VU TS Chodatella quadriseta Choqu fRECIAZ H 3 Peridiniopsis niei Perni
B ER: Chroococcus sp. Chrsp 15 i Pyraminonas sp. Pyrsp
/N A B Closterium venus Clove INISSL T Raphidiopsis sp. Rapsp
TiE+52%E Crucigenia apiculata Cruap WM Scenedesmus armatus Scear
PUE+578B Crucigenia tetrapedia Crute WA Scenedesmus bijuga Scebi
W B Cryptomonas erosa Cryer TIJEMEEE Scenedesmus dimorphus Scedi
REAHE Cryptomonas marssonii Cryma UM Scenedesmus quadricauda Scequ
UHEHIBE Cylindrospermopsis raciborskii Cylra VEEBE Spirulina sp. Spisp
REE Euglena sp. Eugsp DT E 8L ¥ Stephanodiscus hantzschii Steha
REARBETE B Kirchneriella obesa Kirob W/NDUEE Teraédron minimum Termi
HEERSE Komma caudata Komca
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