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Morphological and molecular variations in Plantago asiatica L. var. densiuscula Pilg.
were analyzed to understand genetic and evolutional basis of the dwarf forma and a
dwarf variety, P. asiatica var. yakusimensis (Masam.) Ohwi. We analyzed 97 herbarium
specimens deposited in Tl and 37 living materials including 15 “standard” and 22
dwarves collected from various localities in Japan. As a result, considerable variation in
the leaf size of P. asiatica var. densiuscula was observed. More over, we found no
morphological discontinuities among “standard” and the dwarf types of P. asiatica var.
densiuscula, and P. asiatica var. yakusimensis. Morphological analysis of plants grown
under standardized conditions revealed that both environmental plasticity and genetic
differentiation contributed to the dwarfisms observed above. Molecular phylogenetic
analysis of rDNA internal transcribed spacer (ITS) regions and the SUC1 locus
encoding a sucrose transporter revealed that P. asiatica var. yakusimensis is genetically
unique, although the differentiation level is low. From the above results, we concluded
that P. asiatica var. yakusimensis should be reduced to a forma of P. asiatica var.
densiuscula. Furthermore, the geographic distribution of the SUC1 genotypes strongly
suggested multiple origins of dwarves in Japan. In addition, anatomical examination of
leaf blades revealed that the large variation in leaf size was attributable to variation in
the number of leaf cells but not to differences in cell size or cell shape.




