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Gametophyte development in Onychium japonicum
and its systematic significance
DENG Xi-Chao
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Abstract; Onychium japonicum falls into the category of Onychium Kaulf. of Sinopteridaceae ; however, the alliance of Ony-
chiumremains controversial. In this study, the spores of O. japonicum were artificially cultured in the original habitat humus
soil and improved Knop's nutrient solution in a constant temperature of 25 °C with 12 h of light and dark respectively per
day and 2 500 Ix of light intensity. Spore germination and gametophyte development were observed and recorded at every
stage under the microscope. The results indicated that mature spores were tawny , tetrahedral ,3-colporate , with fan-shaped e-
quatorial view,perispore and reticulation on the surface of the exine. The germination procedure was Vittaria-type while the
gametophyte development was Ceratopteris-type. The spores cultivated in either of the two substrates began to germinate a-
bout 7 d and their germination shared the same Vittaria-type. With multiple transverse fission,the original gametophyte cell
gradually turned into 3—9 protonemata with cylindrical shape, thin perispore,lumpy lateral exine and numerous granular

chloroplasts. After about 15 d,the spores developed into prothallial plates and most of prothallial plates appeare spatulate.
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And 25 d later, young prothalliums were formed but they were not symmetrical ; meanwhile, the gametophytes developed
were Ceratopteris-type. When the prothalliums were developing, branching protonemata were flourishing and gametophytes
were becoming fasciculate without any trichome. The rhizoids of O. japonicum, occasionally branching and lacking chloro-
plasts, were unicellular and tubular. After about 45 d,antheridium, composed of a cap cell, a ring cell and a basal cell, e-
merged from the edge of several irregular prothalliums. When the antheridium became mature, the cap cell split and sperm
spilt. The antheridium looked like a circle from the top and an oval or a short column from the side. About 60 d later, a
large archegonium was clearly visible. Its base was bigger than the top. It looked like a coin from the top and a chimney from
the side. Its neck consisted of four rows of cells. When the archegonium was fully developed, sperm entered and fertilized
the egg cell inside. Half a month later, a young embryo could be clearly seen. About 90 d after sowing,the spores developed
into juvenile sporophytes which were visible to the naked eye. It could be concluded from the findings that O. japonicum
shared similar characteristics with Pteris of Pteridaceae in terms of gametophyte development. Therefore, O. japonicum could

be classified into the Pteridaceae family. The study would provide evidence for the phylogenetic study of O. japonicum from

the perspective of gametophyte development.
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Plate I Gametophyte development of Onychium japonicum 1. Polar view of spore; 2. Equatorial view of spore; 3. Spore germination; 4-8.
Filament; 9-12. Prothallial plate; 13. Young prothallus; 14. Prothallus; 15. Mature prothallus; 16—17. The cluster prothallia; 18. Regeneration phenom-
enon; 19. Vegetative cells of the prothallus; 20-21. Rhizoid; 22-23. Antheridium; 24. Archegonium.
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