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The Zygnematalean green algae and most of the pennate diatoms share the same type of sexual
reproduction, so called gametangiogamy. The gametes are non-flagellated and are brought together by a
prior pairing of their mother cells. This gives us an important viewpoint to infer the evolution of this type
of sexual reproduction. We suggest that it has evolved from oogamy not only in the pennate diatoms but
also in the Zygnematalean green algae when ancestral forms of both the algae invaded new shallow
water habitats by changing their life style during the Cretaceous. The shallow water habitats, because of
the large stress caused by occasional drought, are presumed to be favourable more for algae with large-sized
zygotes by oogamy than for those with small-sized zygotes by isogamy. Oogamy, however, might not be
convenient for such algae to make a sufficient number of zygotes, because the movement of flagellated male
gametes might be restricted by the paucity of water. On the other hand, such habitats also might endanger
the ancestral forms by embedding their vegetative cells into the muddy bottom or by depleting nutrients
around them, if they could not move out or around on the surface of muddy bottom by means of the gliding
mechanism which is well-known for the Zygnematalean green algae and the pennate diatoms. Such gliding
movement could have evolved gametangiogamy which has an advantage to improve the inconvenience of
sexual union by oogamy. We suggest that such evolution could be possible by heterochrony in which genes
for sexual approach and some parts of conjugation process are expressed in gametangial, instead of gametic,
cells and that by the accomplishment of the prior gametangial pairing, gametes produced by a male
gametangium could be equalized in number and consequently in size to those produced by a female
gametangium.
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