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Takano, K. and Hino, S. 1997. Effect of temperature on the succession of planktonic algae in hypertrophic Lake Barato,
Hokkaido. Jpn. J. Phycol.(S6rui) 45:89-93.

The effect of temperature on the succession of planktonic algae was examined from 1988 to 1994 in hypertrophic Lake
Barato, central Hokkaido, Japan. A blue-green algal bloom appeared in the summer of 1988 and 1989 but did not
appear from 1990 to 1993. Annual difference was found in monthly average temperature from May to August (p<0.01).
The average temperatures in May 1990 and 1991 (11.75 and 11.95 °C) were higher than those in May 1988 and 1989
(10.32 and 10.07 °C). Such high temperature might promote diatom growth and cause a lack of orthophosphate (PO,-
P) in May and June 1990 and 1991. The phosphorus shortage might be the reason of the absence of blue-green algal
bloom in summer of 1990 and 1991. The temperatures in July and August 1993 (17.46 and 18.62 °C) were significantly
lower than in other years, while the temperatures in 1994 (20.52 and 23.05 °C) were significantly higher than in other
years. The summer blue-green algal bloom was observed in 1994. In these years, the occurrence or absence of blooms

may have been determined by summer temperatures.
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Fig. 1. Map of L. Barato and sampling station (@).
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Fig. 2. Dominant planktonic algal species in L. Barato from
1988 to 1994. The dominating periods of the algae are
indicated by lines. Solid lines, diatom species; broken lines,
blue-green algal species. Abbreviations to species: Aa,
Auracoseira ambigua; Ag, Auracoseira granulata; Ai,
Auracoseira italica; Anf, Anabaena flos-aquae; Apf,
Aphanizomenon flos-aquae; Asf, Asterionella formosa; Cm,
Cyclotella meneghiniana, C, Cyclotella spp.; Ma, Microcystis
aceruginosa; O, Oscillatoria sp..
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Fig. 3. Annual change in average monthly temperature from
April to August. The variations in the average temperature
from 1988 to 1994 were tested by one-way ANOVA for each
month. The bars represent standard deviation.
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Fig. 4. Multiple comparison of the average monthly
temperatures by Fisher's least significant difference. The
significance among the years (p<0.05) is indicated by the
distinction using bars.
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Fig. 5. Seasonal changes in chlorophyll-a and PO,-P concentrations in L. Barato from 1988 to 1994.
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