Chapter 2-3

Submerged Macrophytes

Abstract

Thirty-five species of submerged macrophyte have been recorded recently in
Lake Biwa, the largest lake in Japan (Table 2-3-1). Table 2-3-1 includes two kinds
of endemic species, Vallisneria asiatica var. biwaensis (Fig. 2-3-1) and Potamogeton
biwaensis (Fig. 2-3-2) and 4 kinds of alien species, Elodea nuttallii, Egeria densa, Ca-
bomba caroliniana and Myriophyllum aquaticum. Potamogeton dentatus is thought
to be extinct now, with no evidence of collection over the last 60 years. Changes
in growth conditions have engendered changes in the species composition and the

status of submerged macrophytes.
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1. Changes in Conditions of

Growth

In Lake Biwa, conditions for growth of
submerged macrophytes in recent years
can be divided into three stages: The pe-
riod up to the 1960s, the period from the
1960s to 1993 and the period from 1994
onwards. During the first stage, the North
Basin was oligotrophic and the South Ba-
sin was mesotrophic, and the dominant
species of submerged macrophytes was
the endemic species, Vallisneria asiatica
var. biwaensis. Submerged macrophytes
were used as fertilizer during this stage,
and records of such usage date back to
books written 200-300 years ago (Edo
period). During the second stage, the lake
eutrophicated, and the invasive species,
Elodea nuttallii and Egeria densa invaded
and proliferated, resulting in the decline
of native species. In the South Basin,
where marked eutrophication occurred,
any underwater plants could hardly be
found. During the most recent stage, af-
ter serious water shortages (the water
level dropped to -1.23 m of the standard
level) in the summer of 1994, the native
submerged macrophyte bed in the South
Basin began to recover and there was
an improvement in the transparency of
the water and its quality. This so-called
“regime shift” of the ecosystem took place
mainly around the South Basin.
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2. Proper Control of Aquatic

Weeds

The areas surrounding the South Basin
are densely populated, and water weed
which washes up on the lakeshore is
considered a nuisance by many of the
residents. As a result, submerged macro-
phytes have become excluded from lake
management activities.

Since a single mistake at this point
could once again worsen water quality,
we must carefully consider how best to
manage submerged macrophyte beds.
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Fig. 2-3-1 Vallisneria asiatica var. biwaensis

Fig. 2-3-2 Potamogeton biwaensis
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Table 2-3-1 List of the submerged macrophytes recorded in Lake Biwa
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