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Evolutionary studies on cleistocarpous bryophytes with special reference to
the family Pottiaceae (Bryophyta) were conducted. The Pottiaceae are the most generic and species
rich family in Bryophyta. Molecular phylogenetic inference based on a new approach using a codon
substitution model is also undertaken and confirm four clades within the Pottiaceae, and a newly
proposed subfamily Streblotrichoideae. Parallel or convergent evolution and sterility were observed

in the family. As a case study, the Japanese Weissia was reviewed. Four species, including one
newly described, of Japanese cleistocarpous species of Weissia are recognized based on molecular
phylogenetic inference and morphological reassessment. Rapid sporophyte modifications in Weissia

and monophyletic positions of these four species are supported by the analysis using concatenated
chloroplast rbcL and rps4 gene sequences.
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