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Effects of physicochemical characteristics of water body on phytoplankton community in
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Abstract: To clarify the relationship between water physicochemical characteristics and phyto—
plankton community in Hongfeng Lake water samples were monthly collected and analyzed at
three sites (DB HYD and HW) in 2014. The trophic level index ( TLI) algal abundance
and evaluation criteria for lake trophic type were used to evaluate the eutrophic level of Hongfeng
Lake. The correlation between environmental factors and the abundance of phytoplankton were
analyzed. The results showed that: (1) A total of 105 species ( belonging to seven phyla) of phy-
toplankton were identified in the lake dominated by cyanobacteria green algae and diatom.
(2) Algae abundance peaked in spring and autumn with Pseudanabaena sp. being the dominant
specie in most months followed by Scenedesmus bijugatus Chlorella vulgaris and Cyclotella sp.
(3) The eutrophic level of Hongfeng Lake ranged from mesotrophic to moderate eutrophication.
(4) Results of correlation analysis showed that water temperature dissolved oxygen total nitro—
gen concentration and water transparency were the major factors influencing the abundance of
algae. Our results provide important scientific foundation for water environment protection and
eutrophication control in Hongfeng Lake.

Key words: Hongfeng Lake; physicochemical characteristics of water body; phytoplankton; cor—
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Table 4 Variation of the main dominant species and dominance of phytoplankton in Lake Hongfeng
1 2 3 4 5 6 7 8 9 10 11 12

Sites Taxon
DB Pseudanabaena sp. 0.618 - 0.664 0.871 0935 0.8 - 0.085 0.785 - 0.185 0.328
( Cyanophyta) Limnthriox sp. 0.036  0.205 0.241 - - - - - - - - -
Scenedesmus bijugatus - - - - - - 0.192  0.431 0.044 0247 0.292 0.317
( Chlorophyta) Pediastrum simplex - 0.205 - - - - 0.068 0.054 - 0.037 - -
Penium sp. - - - - - - 0.132 0.034 - - - -
Chlorella vulgaris - 0.154 - - - - 0.096 0.129 0.044 0.076 - 0.032
Cyclotella sp. - - - - - 0.031 0.128 0.132 0.044 0.402 0.197 0.212
( Bacillariophyta) Synedra sp. 0.072  0.41 - - 0.027 - - - - - - 0.021
HYD Pseudanabaena sp. 0.607 0.294 0.032 0945 0973 0.723 - 0.172 0.821 0.204 0.201 0.052
( Cyanophyta) Oscillatoria prtnceps sp. - 0143 0.242 0.022 - - - - - - - -
Scenedesmus bijugatus - - 0.032 - - - 0.402 0.405 0.048 0.219 0.301 0.271
( Chlorophyta) Chlorella vulgarts - 0.034  0.065 - - 0.041 0.136  0.039 0.032 0.078 0.126 0.076
Qocystis sp. - 0.176  0.097 - - - - - - 0.022 - -
( Bacillariophyta) Cyclotella sp. - - - - - 0.096 0.084 0.123 0.025 0.087 0.262 0.486
HW ( Cyanophyta) Pseudanabaena sp. 0.519 - 0.224 0.525 0.89 0.429 0.071 0.582 0.882 0.227 0.37 0.275
Scenedesmus bijugatus  0.025 - 0.055 - - - 0.177  0.182 021 0.178 0.163
( Chlorophyta) Chlorella vulgaris - 009 0.067 0.02 - 0.075 0.193  0.027 0.111 0.164 0.084
( Bacillariophyta) Cyclotella sp. - 0139 0075 - - 0.137 0.081 0.071 0.029 0.217 0.168 0.235
D= <0.02,

Note: — It indicates <0.02 dominance in the month.
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4

Fig.4 Variation of the cell abundance of phytoplankton and main algae composition in Hongfeng Lake from January to De-

cember in 2014
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Fig.5 Nutrient state index of Hongfeng Lake
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5
Table 5 Correlation

of phytoplankton dominant species cell abundance and physicochemical characteristics of water body

Sites Phylum T pH DO CODy, TP TN sD
DB Pseudanabaena sp. -0.16 0.434 0.6117 0.434 0.182 -0.605"  -0.723**
Cyanophyta Limnthriox sp. -0.31 0.017 0.339 0.031 -0.134 -0.242 -0.054
Scenedesmus bijugatus 0.639" 0.289 -0.411 0.103 -0.158 0.891**  0.552
Chlorophyta Pediastrum simplex 0.599" 0.288 -0.432 0.279 -0.249 0.919** 0.318
Chlorella vulgaris 0.838**  0.602"  -0.337 0.424 -0.231 0.832**  0.264
Cyclotella sp. 0.569 -0.068 -0.563 -0.061 -0.171 0.620" 0.268
Bacilariophyta Synedra sp. -0.388 0.087 0.458 0.355 -0.106 -0.650"  -0.617"
HYD Pseudanabaena sp. 0.084 0.555 0.436 0.31 .a -0.386 -0.611"
Cyanophyta Oscillatoria princeps sp. -0.272 0.277 0.613" 0.17 .a -0.266 -0.2
Scenedesmus bijugatus 0.773** 0.172 -0.682" 0.015 .a 0.914** 0.08
Chlorophyta Chlorella vulgaris 0.875** 0.31 -0.736** 0.023 .a 0.635"  -0.096
Qocystis sp. 0.542 0.019 -0.44 0.324 .a 0.596" 0.065
Bacilariophyta Cyclotella sp. 0.681" 0.167 -0.538 -0.43 .a 0.394 0.199
HW Cyanopyta Pseudanabaena sp. 0.438 0.474 -0.254 0.402 -0.437 0.138 -0.477
Scenedesmus bijugatus 0.694" 0.149 -0.308 0.468 0.245 0.779** -0.34
Chlorophyta Chlorella vulgaris 0.54 0.151 -0.669" 0.305 0.625" 0.683"  -0.417
Bacilariophyta Cyclotella sp. 0.895** 0.369 -0.604" 0.358 0.4 0.49 -0.591"
SR 001 ( ) ;o 0.05 ( ) .. (HYD TP ) o

Note: * * Correlation is significant at 0.01 level ( 2-tailed) ; * correlation is significant at 0.05 level ( 2—tailed) . .a There is one variable constant at least ( total phosphorus

concentration is poorly differentiated at HYD)

so it cannot be calculated.
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