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The role of inaperturate pollen in the evolutionary transition
from a distal monosulcus in the basal angiosperms to the equatorial
apertures of the eudicots

Michael S. Zavada, Department of Geosciences and Biology, University of Texas
Permian Basin, 4901 E. University Blvd. Odessa, TX 79762

Speculation on the evolutionary trends in the basal angiosperms invariably takes a
parsimonious approach by deriving eudicot equatorial triaperturate pollen directly
from the distal monosulcate pollen types of the basal angiosperms. The primary
basis for accepting this hypothesis is this scenario is the most parsimonious. There
are three major aspects that confound our understanding of the monosulcate -
tricolpate transition. First, the selective forces in the evolution of reproductive
structures in plants (and animals) are more reasonably assumed to be sexual
selection. Sexual selection is defined by Safran (2013) “as the result of the
differential reproductive success that arises from competition for mates and access
to fertilizations”. A common scenario is, males compete for females, and females
choose males. Males develop strategies to exclude other males and gain access to
all the available females (maximizing genetically related offspring), and females
develop strategies to assess male vigor and permit acceptable genetically diverse
males to mate (maximizing offspring variability in an uncertain world). Second,
morphological and developmental evolutionary trends in the basal angiosperms
suggest that this morphological transition was not a direct transition, but through
an inaperturate / omniaperturate intermediate. This is supported by a majority of
the basal angiosperms exhibiting in their ordinal clades an evolutionary transition
from the monosulcate pollen type to the inaperturate / omniaperturate pollen types,
not the triaperturate. Third, a known feature of the inaperturate / omniaperturate
pollen of many of the basal angiosperms is the pollen is not durable when
acetolyzed. This suggests these pollen types may not survive fossilization and post
depositional diagenesis leaving somewhat of a historical gap in the pollen record.
There is a dearth of fossilized inaperturate / omniaperturate pollen in the fossil
record that can be attributed to the basal angiosperms. The data suggest the most
reasonable hypothesis is that equatorial triaperturate pollen is derived from the
monosulcate type via the inaperturate / omniaperturate pollen types.



