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The life history and the influences of culture conditions (water temperature and photo-
periods) were studied in Acrothrix gracilis collected from Maizuru (Japan Sea coast of
central Honshu) and Akkeshi (Pacific coast of eastern Hokkaido). In culture, both of the
plants showed the same type of direct life history: zoospores germinated unipolarly to
develop into irregular prostrate systems with branched filaments, which formed plurilocular
sporangia or direetly issued characteristic erect thalli of trichothallic growth. In the Akkeshi
culture, the erect thalli formed unilocular sporangia and completed the life history. But
the responses of the plants to culture conditions differed with each other. In principle, in
the Akkeshi culture, the erect thalli issued only in long-day conditions, while plurilocular
sporangia were formed in short-day conditions. On the other hand, in the Maizuru culture,
the erect thalli issued irrespective of photoperiods except in warmer temperature condi-
tions, but did not form unilocular sporangia. Plurilocular sporangia were formed in most
of the conditions examined. Swarmers from plurilocular sporangia did not show sexual
conjugation and developed in the same manner as the zoospores. However, in 10°C and
long-day conditions in the Maizuru culture, a few swarmers showed another germling process
like that of zygotes of Acrothrix pacifica. Assimilatory filaments on the developed erect
thallus shortened gradually by means of degenerations of the cells on the upper part or
on the basal part.
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Phaeophyceae.
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Table 1. A comparison of the isolation and culture conditions
between Maizuru and Akkeshi materials.
Maizuru Akkeshi
Initial isolation Zoospores

Zoospore germlings

Medium

Changing interval

[llumination

PES (ProvasoLl 1968)
10 days—2 weeks

Cool-white fluorescent tubes
3000—4000 lux

PESI (TATEwAKI 1966)
2—3 weeks

2000—3000 lux

25°C long-day
20°C long-day
20°C short-day
15°C long-day
15°C short-day
10°C long-day
10°C short-day

5°C short-day

Combinations of
temperature and

photoperiod

(]
= |
*

(16:
(16: 8) 20°C long-day (16: 8)
(10: 14) 20°C short-day (8: T6)
(14: 10) 15°C long-day (16: 8)
(10: 14) 15°C short-day (8: 16)
(14: 10) 10°C long-day (16: 8)
(10: 13) 10°C short-day (8: I6)
5°C long-day (16: 8)
(10: 13)* 5°C short-day (8: 16)

* Only swarmer germlings were cultured in the additional conditions.
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Fig. 1. Acrothrix gracilis (material from Maizuru). a-g: Developmental stages of zoospores.
14(a) and 28(b) day-old germlings in 20°C short day condition. 14(c) day-old germling in 20°C long-
day condition. 14(d) and 20(e) day-old germling in 15°C short-day condition. 36(f, g) day-old erect
thallus in 5°C short-day condition. h: 13 day-old swarmer germling in 10°C long-day condition.
Scale: a-e, g, h 100 gm: f 1 mm.
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Fig. 2. Acrothrix gracilis (material from Maizuru).
matured reproductive cells with red eyespot (mp), empty ones (ep) and assimilatory filaments (af).
35 day-old germling in 10°C short-day condition (a), 60 day-old germling in 10°C long-day condition
(b) and 27 day-old germling in 10°C short-day condition (c). d: Swarmer. e: Settled swarmer. f-i:
2(f), 3(g), 6(h) and 8(i) day-old germlings in 15°C short-day condition. j-1: 2(j), 4(k) and 7(l) day-
old germlings in 10°C long-day condition.
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Fig. 3. Acrothrix gracilis (material from Akkeshi). a: Zoospores from the plant in nature. b:
Germination of zoospores. c: Three celled germling. d: Branched uniseriate germling. e: Young
erect thallus (sporophyte) consisting of a trichothallic hair (arrow) and long assimilatory filaments.
f: Cross section of the erect thallus. g: Regenerated short assimilatory filaments on the aged thallus.
h; Unilocular sporangia on the erect thallus. i: A matured plurilocular sporangium (mp) and empty
ones (ep) on the prostrate system. Scale: a-d 10 #m; e and f 50 pm; g 100 #m; h and i 20 ym.
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Fig. 4. Acrothrix gracilis. Diagrams of results of culture from zoospores of erect thalli in
nature (A) and swarmers ﬂf prostrate ﬁlam_e_nts in culture(B) in diverse culture conditions. SD:
short day conditions, 10: 14 (Maizuru) ; 8: 16 (Akkeshi). LD: long day conditions, 16: 8 or 14: 10

(Maizuru) ; 16:8 (Akkeshi).
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