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in general exhibit different morphologies in pure culture as opposed to the
organized lichen thallus. For example, in the lichen Heppia echinulata the
cyanobacterial photobiont shows a unicellular, Gloeocapsa-like morphology.
In pure culture, however, it produces filaments similar to those of the genus
Scytonema (Marton and Galun, 1976).

The distribution of P. maculans within the Cladonia thallus is consistent
with the morphological and functional differentiation of the lichen thallus.
The stereome, composed of non-viable hyphae bounded by a mucilaginous
material, may serve only as structural elements imparting mechanical strength
to the thallus. The outer medulla harbors the photobiont, contains pore spaces
between hyphae, and is metabolically more active. Thus, it stands to reason
that the medullary hyphae immediately adjacent to the photobiont cells
belong only to the mycobiont. The non-lichen-forming P. maculans probably
fills the available spaces within the "scaffolding” formed by the mycobiont.
In the thallus, the slower growing mycobiont is able to out-compete the more
aggressive parasymbiont apparently because it is able to extract nutrition
directly from the photobiont, perhaps through haustoria formation (Fig. 1C,
p). The dominant parasymbiont may play the role of a "scavenger", living off
organic substances passively leaked from the photobiont and the mycobiont
during wet-dry and freeze-thaw cycles (Farrar, 1976). In ecological parlance,
one can speculate that in the lichen thallus there is a niche for the dominant
parasymbiont both in the spatial and nutritional sense.
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