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Studies on the Life-History of Marine Ulothrix-I.
On the Asexual Reproduction of Ulothrix implexa KUETZING prox.

By
Masaharu OHGAI, Toraya FUNYAMA and Toshio MATSU!

The present paper deals with asexual reproduction of Ulothrix implexa KUETZING
prox. The materials used in this experiment were collected in Yoshimi, Shimonoseki
City. One group of cultures was kept by the north window at room temperatures
between 5 and 30°C and the other group of cultures was kept in an incubator at 15°C,
illuminated with white fluorescent lamps of 3500 — 4000 lux.

The results were summarized as follows;

1) This alga grows on rocks and stakes in the upper and middle parts of the intertidal
zone. The macroscopic thalli of this species are found in the end of November. They
show luxuriant growth during February and March, and afterwards gradually disappear
in the end of April in Yoshimi.

2) The formation of zoosporangia was observed through the luxuriant seasons. The
zoospores were formed in the most vegetative cells without basal part. Generally four
zoospores, occasionally two or eight, were formed in a cell respectively.

3) The zoospores showed strong positive phototaxis and had quadriflagella, one eye
spot and one pyrenoid, being 4~7u in width, 5-14u in length, 8~15u in flagella (Fig. 1).

4) Settled zoospores immediately germinated and developed into filamentous thalli.
After culturing for 13 to 15 days, they grew up to 0.5 cm in length and formed swarmers
(Fig. 2).

5) The vegetative cells remaining in the thalli after zoospores being liberated ard
fragments of immature thalli germinated from the lower parts. And they grew into
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filamentous thalli (Fig. 4).

6) Occasionally the vegetative cells formed akinetes in unfavorable condition. The
akinetes germinated, or formed and liberated zoospores when the condition took favorable
turn, and they grew into filamentous thalli (Fig. 5).
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Table 1. Composition of culture medium (SWM-II)

Additive Conc. per liter
NaNQ; 2.0 mM
NaH,PO,4 0.1lmM
Na,EDTA 30.0 uM
FeCly 2.0 uM
Pl-metals* 2 mj
S-3 vitamins** 2 m]
Soil extract 50 m{
Liver extract 10 mg
Tris*** 500 mg
Sea water to 1000 m!
pH adjusted to 7.5

* One ml! of Pl-metals contains: H3BO3 6.2mg; MnCl, 0.7mg;
ZnCl, 0.05mg; CoCly-6H,0 2.4mg; CuCl,-2H,0O 0.017mg:

** One ml of S-3 vitamins contains: thiamine-HCl 0.25mg; Ca
pantothenate 0.05mg; nicotinic acid 0.05mg; p-aminobenzoic
acid 5rg; biotin 0.5¢g; inositol 2.5mg; folic acid 1xg; thymine
1.5¢g; B12 0.5¢g

*#*%  Tris (hydroxymethyl) aminomethane (Sigma Company).
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Fig. 1. Zoosporangia and zoospores in Ulothrix implexa KUETZING prox. a, zoosporangia;
b, empty cells; c, liberation of the zoospores from zoosporangia; d, zoospores; e,
zoospores in process of settling. (a-c, drawn to 20U scale. d, e, drawn to 10U scale.)
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Table 2. The size of zoospores (L)

Width Length Flagella
Max. 7.0 13.5 15.0
Min. 4.1 5.8 8.0
Av. 5.8 9.5 12.1

Fig. 2. Successive stages in the germination of zoospores in
Ulothrix implexa KUETZING prox. a, settled zoospores; b, c,
sporelings after 1 to 2 days cultivation; d, after 3 days; e,
after 4 days; f, after 5 to 6 days; g, h, after 15 days; g,
upper part; h, basal part.
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Fig. 3. The germination of zoospores remaining in the zoosporangia in Uloshrix implexa
KUETZING prox.
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Plate 1. Ulothrix implexa. KUETZING prox., filamentous thalli, zoospores and their develop-
ment.

Filamentous thaili. X500

Zoosporangia, and liberation of zoospores from zoosporangium. X500
Liberated zoospores stained by Noland’s solution. X500

Settled zoospores. X500

Germination of zoospores after 2 days old. X500
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Plate .  Ulothrix implexa KUETZING prox., development of vegetative cells and akinetes.

A. Germination of vegetative cells remaining in the filament after zoospores being
liberated. <500

B. Germination of vegetative cell of the upper part of dead cell in the filament.
%500

Rhizoids from fragments of filament. X500
Akinete. X500

Germination of zoospores in a akinete. X500

T HE O 0
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