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The mode of sexual reproduction was described for the first time for a rare, interesting
desmid genus, Spinoclosterium BERNARD. The material was collected from a pond (pH 6.0)
located in a hilly area, Shitami, Higashi-Hiroshima, Hiroshima-shi, Japan, on October 19, 1983.
Axenic clonal cultures of S. cuspidatum (BaILEY) HirRaNO were established using synthetic
culture media. The clones studied are homothallic with an anisogamous mode of conjuga-
tion which is very rare among the desmids but familiar among the Zygnemataceae. Male
and female gametangial cells superficially resemble vegetative cells, having a stout spine at
each terminal, but they can be distinguished from one another as follows. Vegetative cells
are symmetrical whereas male and female gametangial cells are asymmetrical, having a
shorter but broader new semicell. The female gametangial cell is slightly larger than male
gametangial cell, and the former has a broad transparent, cytoplasmic mid region in which
one spherical nucleus with one nucleolus can be clearly seen. Sexual pairing occurs at the
position of the ventral part of a female gametangial cell that is facing the dorsal or
lateral part of a male gametangial cell. In addition to the colorless amorphous extracellular
polysaccharide, a pale orange-brown colored mucus substance is secreted between the pair-
ing cells and, by the time of conjugation tube formation, this forms a conspicuous, alveolar
mucilage matrix presumably protecting newly developing walls of conjugation tube. It took
about 3 hours to complete the conjugation process from initiation of conjugation tube for-
mation (starting about 3 hours after the onset of light period) to accomplishment of male
gamete movement into female gametangium. During this process both male and female
gametes contracted gradually and the contraction continued until the volume of the resulting
zygote decreased to approximately half of the volume of the female gametangium a few hours
after their complete fusion. Always almost the whole of a zygote is contained within the
broader semicell of the female gametangium. It took several days for a newly formed green
zygote to become a pinkish orange zygospore with thick 3-layered walls. Zygospores appear
irregularly elliptical to oval in shape, but their shape is largely influenced by the lunately
curving gametangium.
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Figs. 1-12. Spinoclosterium cuspidatum. 1. A field-collected vegetative cell; 2. Two pairs of
gametangial cells, female one being outside and male inside, both of which are asymmetrical in
shape, having a shorter but broader semicell; 3. Conjugation tube formation, being surrounded by
alveolar mucilage; 4-9. Time lapse photomicrographs showing anisogamous conjugation; 4. 11:05;
5. 12:48; 6. 13:26; 7. 13:40; 8. 14:00; 9. 19:00; 10 & 11. Newly formed green zygospores,
showing the position of conjugation tube and hinge-like opening of gametangium wall; 12. A pinkish
orange zygospore with 3-layered thick walls and an alveolar mucilage sac surrounding conjugation
tube.

Mucilage, conjugation tube and nucleus are indicated by arrows with M. C. and N, respectively.
The scale shown in Fig. 4 applies to Figs. 5-9, and the scale Fig. 1 applies to Figs. 10-12.
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