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Hiroshi Sato!, Nobuyoshi Sugino?, Masayuki Nagano?, Satoshi Yonei®, Takuya Fujimoto* and Masaya Higashiyama’: Life history stages and
seasonality of a freshwater red alga Thorea okadae Yamada (Thoreales, Rhodophyta) in the Yasumuro River, Kamigori, Hyogo Prefecture,
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The life history stages and seasonality of a freshwater red alga Thorea okadae Yamada were investigated in the Yasumuro River, Kamigori,
Hyogo Prefecture. Analysis of the river discharge from 2005 to 2010 showed that T. okadae gametophytes were abundantly present during
their development period (from September to June of the following year) in years in which the flood discharge exhibited its greatest daily
mean value (ca. 60 m’s™) during the summer months (July and/or August). The gametophytes grew during their development period. Prior to
the month of March, the distal portions of the gametophytes were frequently shortened, and many gametophytes disappeared. Spermatangial
and gametangial formation on male and female plants, respectively, began in March. Fertilization occurred in March and April, and the
carposporophytes formed on the female plants in May. Although carpospore production was not observed in periods II (2005) and VI (2009),
the gametophytes were abundantly present in the subsequent development period; the presence of gametophytes did not depend on the
abundance of the carpospore production. The Chantransia stages (sporophytes) were observed year-round, with a higher abundance found
in September. Sporophytes developed monosporangia in water temperatures above 15 °C (from May to November), indicating asexual
reproduction in the field population. Sporophyte conservation is essential for this vulnerable freshwater red algal species, as the population
of T. okadae in the Yasumuro River is maintained by the asexual reproduction.
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Fig. 1. Map of the study site in the Yasumuro River.
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Fig. 2. Abundance of gametophytes during the development periods II-VIII, and fluctuations in the daily mean values of the discharge from the Yasumuro River.
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Fig. 3. Changes in the water temperature (daily mean value) in 2005 at the study
site on the Yasumuro River.
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Fig. 4. Changes in the gametophyte length from September 2005 to March 2006.
Of the 61 plants (Nos. 1-61) examined in total, six plants (Nos. 9, 15, 35, 41, 61)
are shown here.
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Fig. 5. Number of plants identified in each of the following categories: immature,
male, female, and female with carposporophytes. The numbers in brackets
indicate the number of total plants found in the study site. Data are from the
development periods I (2004) and IIT (2006).
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Fig. 7. Size distribution of the rocks to which the gametophytes were attached.
The size indicates the major axis of the rocks.
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Fig. 8. Seasonal variations in the abundance of sporophytes.
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Table 1. Sporophyte presence and the formation of monosporangium. Sporophytes were observed year-round. Monosporangial formation was
observed from May to November ( + ), but not from December through the following April ( — ).

2005 2006

Apr.13 May16 Jun.23 Jul.28  Sep.12 Sep.27 Oct.25 Nov.15 Dec.13 Jan.24 Feb.7 Mar.2
Sporophyte + + + + + + + + + + + +
Monosporangial formation - + + + + + + + - — — —

2006 2007

Apr.19 May22 Jun.30 Jul.30 Aug.30 Sep.22 Oct.24 Nov.2l Dec.14 Feb. 7
Sporophyte + + + + + + + + + +
Monosporangial formation - + + + + + + + — —
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