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PAEESCOREE Molecular and genetical analysis of genetic diversity and phylogenetic
relationship among wheat germplasm, with diverse geographical origin,
mainly from Asia
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Wheat germplasm introduced from diverse geographical origin was evaluated by the analysis of
agronomical and morphological characters and of molecular markers. These analyses clearly indicated that
Asian wheat was divided into at least three lineages. The first lineage of wheat comprised of populations
from Turkey to Sichuan (China), suggesting the transmission of red grain wheat to southwest China
through the ancient Myanmar route, by skirting the southern slope of Himalaya. The second lineage
comprised of populations from the areas along the so-called “Silk Road”. In these areas, white grain wheat
is also cultivated under dry and cold condition. The third lineage contained populations from the coastal
area of China and Korea, and genetic relationship with the second lineage was suggested. Himalayan and
Chinese (Southwest) wheat showed genetic closeness, suggesting the transmission of wheat and spread of
wheat to South China through ancient Tibetan route.

Genetic diversity of wheat germplasm was also analyzed for grain quality, since it is agronomicaly
important and molecular genetic approach has succeeded to identify the genes involved. In the present
study, allelic variation at Glu-Ix coding high molecular weight gultenine subunits (HMW-GS), Glu-3
coding low molecular weight gultenine subunits (LMW-GS), Ping-DI and Pinb-DI coding puroindoline
affecting endosperm hardness, and Wx-I controlling amylose content was analyzed by PCR based method.
Three, five and six alleles were identified at Glu-A1x, Glu-Bix, and Glu-DIx, respectively. One unique
sequence of Glu-A3 and two unique sequences of Glu-B3 were identified, and the later proved to have an
extra cysteine residue in C-terminal domain which could contribute to improve flour quality. The analysis
of Pina-DI resulted in the discovery of two types of point mutation which are responsible for hard type
endosperm and tentatively designated as Pina-Dic and Pina-DId. The analysis of Wx genes also resulted
in the discovery of two types of new mutant alleles. One was found in Wx-47 and was characterized by an
insertion of 173 bp in the middle of exon 4. The other was found in Wx-DI and was characterized by the
larger deletion compared to that of ‘Bai Huo’. New type of mutant alleles detected in this study should

provide valuable resources that can be used to modify the quality, texture and processing properties of
wheat flour.
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