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Abstract

In order to clarify evolutionary patterns and processes of
intraspecific diversification of the "Pacific element" in Japanese
alpine plants, I have analyzed intraspecific variations of the
nucleotide sequences of three non-coding regions of chloroplast DNA
(cpDNA): the intergenic spacers between trnT (UGU) and trnL (UAA)
5'exon, trnL (UAA) 3'exon and trnF (GAA), and atpB and rbcL.
Phylogenetic analyses of cpDNA haplotypes showed that Pedicularis
chamissonis and Primula cuneifolia possessed two and three major
clades, respectively. Furthermore, each clade of both species was
found to be geographically structured. The cpDNA clades in northern
region (the Northern or Hokkaido clades) had wider distribution
areas from northern Honshu in Japan northward to Unalaska Island of
the Aleutians. The cpDNA clades in southern region (the Southern
clades) occurred in central Honshu, Japan. In both species, the
Southern clades were genetically more differentiated than the
Northern or Hokkaido clades. In other seven species of Pacific
element, on the other hand, few molecular polymorphisms were
observed in the intergenic spacer between trnL and trnF. From these
results, I concluded that the plural clades of Pe. chamissonis and
Pr. cuneifolia might have immigrated down to Japanese Archipelago
from the north in not a single glacial period before last one, and
other seven species, furthermore, might have come down to the

Japanese Archipelago in the last glacial period.
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Fig. 1. The 17 distinct cpDNA haplotypes of Pedicularis chamissonis (Type A-Q). Two major
clade (Northern and Southern clades) obtained from the most pasimiony analysis are also indicated.
Numbers below branches are bootstrap values in percentage based on 1,000 replicate analyses. In
the populations of Mt. Gassan and Mts. lide, the cpDNA haplotypes of both clades were observed.
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Fig. 2. The eight distinct cpDNA haplotypes of Primula cuneifolia (Type A-H). Three major
clade (Northern, Hokkaido, and Southern clades) obtained from the most pasimiony analysis are
also indicated. Numbers along branch is bootstrap value in percentage based on 1,000 replicate
analyses. Relationships among three clades were unresolved polytomies.

* Primula nipponica and P. cuneifolia belong to the same section (sect. Cuneifolia).
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