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Biogeographical and systematic analyses of the genus Ophiorrhiza (Rubiaceae)
in the Ryukyu-Taiwan Archipelago, the subtropical East Asia Islands.
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This thesis discusses the biogeographical and systematic issues of seed plants in the
Ryukyu-Taiwan Archipelago and adjacent areas.

Chapter 1 Over view of the following chapters was given.

Chapter 2 Floristic plant geographical study was conducted in the Ryukyu Archipelago
based on exhaustive distribution records of almost all seed plant taxa on each island. Two
demarcation lines were statistically significantly recognized between the northern and central
Ryukyus, and the central and southern Ryukyus in species and genus-level, which is supportlve
of Takhtajan’s (1986) Provinces.

Chapter 3 The monotypic genus Hayataella (Rubiaceae) endemic to Taiwan is thought to
be most affined to Ophiorrhiza based on its capsule shape; however, no specific data was
indicated because no collections have been made for several decades. Based on molecular
phylogenetic analyses based on ITS of ntDNA, atpB-rbcL, and trnK/matK of cpDNA, the
monotypic status of Hayataella was not supported, and the merger of Hayataella into

- Ophiorrhiza is supported.

Chapter 4 Ophiorrhiza japonica var. amamiana (Rubiaceae) endemic to the central
Ryukyus is a tetraploid variety of diploid O. japonica var. japonica broadly distributed in East
Asia. Its phylogeographical origin was elucidated based on cpDNA sequencing; O. japonica
var. amamiana was proved to be sister to O. japonica var. japonica from Taiwan, and a relictic
origin was revealed. Based on floral morph variation, reproductive isolation between the two
varieties was suggested. Systematic revision to raise it as a species was proposed. A

Chapter 5 The floral morph of Ophiorrhiza pumila from the Ryukyu Archipelago was
investigated to determine the presence/absence of heterostyly. The investigation indicated-that
O. pumila is not distylous, but is long-styled homostylous. This result agrees with a previous
description of O. pumila from continental China, but differs from one of heterostyly in O.
pumila from Taiwan. Based on bagging experiments and field observations, autogamy is
thought to be the principal reproductive mechanism of O. pumila.

Chapter 6 Phylogeographical study was conducted on Ophiorrhiza japonica in the Ryukyu
Archipelago. Three clades were observed: one in Kyushu northward, one from the central
Ryukyus to southern Kyushu, and one in the southern Ryukyus. No clade border was found at
the Tokara Gap. Because each three clades were phylogenetically directly connected to Taiwan
haplotype, the initial divergence of these clades in Taiwan was suggested. Based on
chilling-induced changes in the maximum photochemical efficiency of photosystem II (Fv/Fm)
and the total leaf chlorophyll concentration, the plants from the southern Ryukyus proved to be
cold-intolerant. Northward migration of the cold-intolerant lineages might have been limited
by latitudinally decreasing temperature, even before the formation of the Kerama Gap.

Chapter 7 Based on the chapters above, the following issues were discussed. Some
problems in taxonomic studies characteristic to islands were pointed out; e.g., taxonomical
underrate of different taxa on the same islands and overrate of the same taxa on different
islands. Demarcation pattern of the Ryukyu Archipelago based on the inter-islands floristic
distances coincided with the patterns based on the herpetofauna. This congruence suggests the
possibility of the recognition of the demarcation lines common to the biota in the Ryukyu
Archipelago. A question whether the plants in the Ryukyu Archipelago generally show the
strong influences of ancestral polymorphisms was raised.
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Biogeographical and systematic analyses of the genus Ophiorrhiza
(Rubiaceae) in the Ryukyu-Taiwan Archipelago, the subtropical East
Asia Islands
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