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% o = OH Environmental scientific studies on planktonic algal

(phytoplanktonic) succession in Lake Barato, Hokkaido.

It is predicted that the various cultural factors have effects on the
lake environments. To evaluate the effects of change in environment on the
aquatic ecosystem in a lake, we must monitor the planktonic algal succession.
The aim of this study is to clarify the causation of planktonic algal succession
from domination of cyanobacteria to domination of diatoms in 1990-2000 in
Lake Barato by the relationship with the change in lake environment.

The heavy water bloom was formed by cyanobacteria in Lake Barato
throughout 1980’s. The cyandbacteria decreased and .did not form a water

bloom suddenly in 1990. Replacing the cyancbacteria, biomass of diatoms

increased rapidly in early summer. Diatoms have been dominated .

throughout the year from 1990. This phenomenon might be caused by the
lack of soluble reactive pho’sphorus (SRP) which was incorporated by the
increased diatoms in May and July. The high temperature might promote the
increase in diatoms.

Ap]zanzlzozﬁeﬂon flos-aquae showed relatively abundant appearance
in cyanobacterial community from 1990. This species increased and formed a
thin water bloom in 1994. Since water temperature and SRP concentration
in 1994 tended to be high, these may contribute to the abundance of Apha.
flos-aquae. The laboratory experiment indicated that Aph. flos-aguae might
inc'feased by the indirect effect of high temperature in 1994 and their cells
can divide until the cellular ratio of carbon to phosphorus increases to ten
times higher value without the phosphoru's supply if this species take up the
enough phosphorus. |

-



The soluble reactive silicon (SRSi) concentration decreased rapidly
due to increase in diatom biomass. SRSi concentration was quite low in 1993
when Cyclotell meneghiniana dominated. Ifs concentration in 1994 did not
decrease compared with in 1993, and dominant species was Aulacoseira
ambigua. The growth rates of the two species under the silicon limitation
revealed that C. meneghiniana was superior under the low SRSi
concentration, and Au. ambigua is superior under the high concentration.
The dominancy of these species might be determined by the SRSi
concentration. | _

As total phosphorus concentration has decreased since 1997, diatom
biomass rapidly decreased. Simultaneously, filamentout density of
cyanobacteria, Pboﬁm‘dium tenue, increased. On laboratory experiments,
The inhibition of diatom growth caused the increase in the density of 2
tenuein the incubation of lake water. The decrease in diatom biomass might
contribute to the increase in the density of P fenue. _

In this study, it 1s suggested that the decrease in potential vblume of
phosphorus regulated the planktonic algal succession from 1990. This
decrease in phosphorus nﬁght cause indirectly the competition between
diatom species for the silicon, and the release of biological interference from

diatom to specific cyanobacteria.
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