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life cycle of land plants” (S.S. Renner, D.D. Sokoloff). Te3ucbl goknaga — Ha BTOpoOW CTpaHuue
nad-sepcmm aToro o6baBAeHUA. [OAKNHOUYNTBCA MOMKHO MO CCbl/IKe
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The evolution of the land plant alternation of generations has been an open question for the past 150
years. Two hypotheses have dominated the discussion: the antithetic hypothesis, which posits that the
diploid sporophyte generation arose de novo and gradually increased in complexity, and the
homologous hypothesis, which holds that land plant ancestors had independently living sporophytes
and haploid gametophytes of similar complexity. Changes in ploidy levels were unknown to early
researchers. The antithetic hypothesis fit well with the idea of vascular plants being derived from a
grade of bryophyte lineages with their simple sporophytes, but phylogenomic data tend to suggest
monophyly of bryophytes. Since the 1980s, data on coeval gametophytes and sporophytes of Lower
Devonian Rhynie chert plants, which had similar morphologies, have contradicted the antithetic
hypothesis, and some even more ancient sporophytes exhibit comparable, if not higher, complexity
(corresponding gametophytes remain unknown). A major problem of the homologous hypothesis has
been the absence of multicellular sporophytes in all three extant lineages of algae most closely related
to land plants because of their apparently consistent zygotic meiosis. New and previously overlooked
data regarding the life cycles of these algae demonstrate their lability of (i) ploidy levels, (ii) relative
timing of spore wall formation and meiosis, and (iii) types of reproduction. Based on these data, we
propose that the ancestors of land plants possessed unstable life cycles (as regards ploidy), likely with
predominant clonal growth, as is common in conjugate algae. When sexual reproduction became
stabilized, the timing of gamete fusion, meiosis, and resistant wall formation became standardized, with
wall formation permanently delayed. Under our hypothesis, independently living adult sporophytes are
the land plant ancestral condition, and life-long sporophyte retention on the gametophyte is a
bryophyte apomorphy.



