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Seasonal variation and distribution characteristics of heavy metals in phytoplankton of dif-
ferent parts of Lake Taihu
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Abstract: In recent years, the content of heavy metals in waste water which is discharged into Lake Taihu has been increasing con-
tinuously. In order to study the contamination status of heavy metals in phytoplankton of Lake Taihu, investigations were carried out
in different parts of the lake in spring( April) , summer(July) and winter( December) , 2009. During the research, hierarchical
cluster analysis( HCA) and Pearson correlation analysis were used to discuss the seasonal variation of heavy metals in phytoplankton
in different parts of the lake. Canonical correspondence analysis (CCA) with dominant algae was applied to make a preliminary
study of the relationship between heavy metals in phytoplankton and each alga. The results indicated that the sequence of heavy
metals content in phytoplankton was Zn >Mn >Pb > Cu > Ni > Cr > As > Cd > Hg. Besides, the seasonal variation of Zn, Cu, Mn,
Pb and Ni was obvious and there’s strong dependency between Cu, Ph, Ni, Cr and Zn, which reveals their homology dramatically.
By comparing different parts of Lake Taihu, the content of heavy metals in phytoplankton was discovered the highest in the North
Bay and the content in east and center of the lake was lower than that in lakeshore district. Based on the CCA results, generally
there’s a positive correlation between heavy metals and dominant algae in spring, while a negative correlation in summer and winter
on the contrary. What’s more, it shows that heavy metals have the highest correlation with Cyanophyta and Chlorophyta and the
lowest correlation with Cryptophyta. Among Cyanophyta, heavy metals have a higher correlation with Microcystis aeruginosa than
those with Microcystis flos-aquae.
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2.1 FHEYDESCRESENT T ENRHLE

2009 4EF B A3 YA B GET RO s IR R b BT Y O e A 5 U S A B R O
Afi : Zn Mn Pb T i (9 o5 K, S 4 BEAE 156. 06 ~339. 79 mg/kg =2 [H], 1] 14 1 42 J& H Y 80. 36% 5 Houk
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B 1 AWIRE R G B
Tab. 1 Content of heavy metals in phytoplankton of Lake Taihu

HEm R/ (mg/kg)  f/ME/ (mg/kg)  SFIIE/ (mg/kg)  ARifEE/ (my/ke) A5 R AL

Zn 702.71 54.31 339.79 149.89 0.50
Mn 370.20 130.76 234.66 160. 02 0.68
Pb 376.29 36.92 156.06 81.23 0.52
Cu 206.00 17.23 84.45 53.28 0.63
Ni 87.17 17.69 50.96 11.14 0.22
Cr 62.25 8.99 32.22 7.56 0.23
As 12.77 1.36 6.07 2.52 0.42
Cd 4.98 2.18 4.04 1.11 0.27
Hg 1.05 0.68 0.83 0.20 0.25
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Fig. 2 Seasonal (a) and spatial(b) variations of heavy metals in phytoplankton in Lake Taihu
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Fig. 3 HCA tree diagram of heavy metals in phytoplankton of Lake Taihu
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Tab. 2 Correlation matrix of heavy metals in phytoplankton

JLHR Cd Mn Pb Zn Ni Cu Cr As Hg
Cd 1

Mn -0.080 1

Pb -0.136 0.519" 1

Zn -0.103 0.424 " 0.623 ™ 1

Ni -0.218 0.423 " 0.357" 0.865 ™ 1

Cu -0.068 0.536 ™ 0.670 " 0.921* 0.883 " 1

Cr 0.021 0.308 0.961 ** 0.992 " 0.803™  0.956™ 1

As 0.324 0.291 -0.080 0.201 0.028 0.313 0.250 1

Hg 0.288 -0.147 0.085 0.537* -0.130 0.131 0.240 0.424" 1

# FORLFEANR (P <0.05) 5 # = TR BFHIFK (P <0.01).
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