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Abstract: The Taihu Lake is the third largest freshwater lake in China. Recently, heavy cyanobacterial blooms, being dominated by microcys—
tis, have broken out frequently in this lake every year, and therefore, become a serious environmental problem.In the present work, a year—
round study was conducted to investigate the variations of the community composition of waterbloom—forming cyanobacteria, the concentra—
tions of major element Ca, Na, Mg, K, Al in the cyanobacteria and ambient water, and the changes in water temperature and pH at Nanquan
area of the Taihu Lake from March 2008 to February 2009. Results showed that the most intense waterbloom happened from May to October
during the study period with the water temperature maintained above 20 “C and the pH increased distinctly in October. The concentrations of
the major elements in water samples were follow the order Na>Ca>Mg>K>Al, and those in cyanobacterial samples were Ca>K>Mg>Na>Al.
The calculated bioaccumulation factors of cyanobacteria were in the following order Al>K>Mg>Ca>Na. The concentration of Na in the
cyanobacterial samples was even lower than that in water samples. In addition, the highest bioaccumulation factor was documented for Al in
water—bloom cyanobacteria, which was as high as 19 194 in July. The results of the present study could serve as fundamental insights for fur—
ther investigation on the functional significance of these element to the occurrence and development of cyanobacterial water blooms, and fur—
thermore, provided important evidence for the potential apporach of water—bloom control by removing major element burden. This study also
suggested that water—bloom—forming cyanobacteria could be used as an important “bio—mine” resource, due to its huge amount of biomass
and extreme accumulation of these major elements.
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Figure 1 Sampling site in Nanquan area Taihu Lake (A)
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Figure 2 Annual variations of algae biomass in Nanquan area of the Taihu Lake
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Figure 3 Annual variations of algal community composition in Nanquan area of the Taihu Lake

B KR SR AR B 1 0 B R AR AR A

Table 1 Seasonal variations of the percentage of water—bloom—forming cyanobacteria in Nanquan area of the Taihu Lake

s ] 3 A 4 H 5H 6 H 7H

8 H

9 /] 10 A 11 H 12 H 1 H 2 H

W B/ % 71.88 42.34 97.83 99.84 99.82

98.36

98.15 97.85 91.35 79.49 64.86 35.29
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Figure 4 Correlation of cyanophyta to total algae biomass in
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Nanquan area of the Taihu Lake
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Table 2 Annual variations in pH and water temperature in Nanquan area of the Taihu Lake

I ) 3H 4 H 5H 6 H 7H 8 H 9H 10H 11 H 12 H 1 H 2 H 1
pH {H 7.6 7.5 7.6 8.0 7.8 7.9 7.7 9.8 6.7 7.7 7.6 73 7.8+0.7
Ki/C 108 20.1 20.5 27.6 31 31.3 24.8 229 8.8 9.2 2.5 6.3 18.0£10

& 3 KT SR KBET CaNa Mg K ALK B FEARAE (g mL D

Table 3 Annual variations of Ca, Na, Mg, K and Al concentrations in water samples from Nanquan area of the Taihu Lake (pg-mL™

I 1] Ca Na Mg K Al
31 65.2+4.30a 45.5+1.83bc 9.34+0.38¢ 5.200.29¢ 0.024+0.011cdef
4 H 42.9+4.01c¢ 51.8+3.96a 9.85+0.81ahc 5.27+0.15¢ 0.035+0.006abc
5H 45.7+1.49¢ 53.6+1.81a 10.27+0.35a 5.95+0.19a 0.0430.009a
6 1 56.3+1.19h 35.3+0.96d 8.35+0.24ef 4.34+0.12d 0.012+0.001f
7H 55.2+1.32b 44.8+1.58bc 8.26+0.24fg 5.36+0.12¢ 0.038+0.004ab
8 1] 36.9+2.27d 44.6+2.33 he 7.99+0.09¢ 5.67+0.30ab 0.019£0.004¢
9H 55.2+2.06b 46.9+2.93h 8.84+0.54de 5.68+0.34ab 0.026+0.013bede
10 A 55.8+1.27b 36.0+0.62d 7.39+0.13i 4.42+0.07d 0.013+0.006ef
1A 29.7+0.30e 45.8+0.63b 7.75+0.14h 4.41+0.07d 0.020+£0.003¢
12 A 24.6+1.04f 43.3+1.37¢ 8.86+0.31d 5.12+0.19¢ 0.026+0.004d
LH 17.1:0.43¢ 53.7+1.22a 9.76+0.18hc 5.72+0.15ab 0.011=0.001f
2 H 45.8+1.36¢ 55.7+1.34a 9.94+0.24ab 5.59+0.18b 0.030£0.002¢

T [ =S A R f b B R 2 i B (P<0.05) , Rl

Notes: The data with different superscripts in same row are significantly different (P<0.05) .The same below.
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Table 4 Seasonal variations in concentration of major elements in water—bloom—forming cyanobacteria from
Nanquan area of the Taihu Lake (pg* g™

N TH) Ca Na Mg K Al

5H 5154+147g 615+27.2b 1533+69.0d 7379+408a 999+63.5¢
6 H 32211+£796a 159+4.98e 1718+44.1¢ 7149+209a 1383+116b
7H 6810+184e 140 +£10.9f 2091+46.5b 4851+186¢ 12064+2281a
8 /] 11167+295h 340+28.2d 1417+31.9¢ 6220+298h 482+59.6f
9 1 9298+93.4¢ 419+16.3¢ 1556+11.8d 6434+193b 829+51.5d
10 H 5580+91.6f 327+19.0d 1503+25.2d 7005+209a 23.4+6.70g
1A 7694+81.3d 765+15.9a 2319+65.5a 6948+129a 622+48.3e

AR IR K, T H e (12 064 pgeg D, H 8 HJE B3
TF% (P<0.05 , 10 H A EAKA 234 pg-g™D .

R 7 A o R b AR I A I A KR,
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Table 5 Seasonal variations in bioaccumulation factor in water—

bloom cyanobacteria from Nanquan area of the Taihu Lake

gk sH eHd  7H 8H 9 107 11 A
Ca 464 369 746 117 740 308 673
Na 047 029 019 030 039 028 043
Mg 614 133 153 688 773 626  7.77
K 51.0 106 547 426 498 488 409
Al 956 7435 19194 985 1401 554 808

T W HGRE=DC R A /KA PR A O TR S U SRk R
IR

Note:Bioaccumulation factor=the concentration of a element in water—

bloom—forming cyanobacteria/the concentration in water.
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