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In this thesis the polymorphisms of B-amylase, one of the most important enzymes for malting
barley, were analyzed using large number of barley accessions.

Firstly, polymorphisms of f-amylase were investigated by analyzing the thermostability and IEF
patterns in 8,270 accessions of cultivated barley (Hordeum vulgare L.) from different regions of the
world. The B-amylase types were grouped into three main types (A, high; B, medium; C, low), and
two additional rare mutants by thermostability assay. While three major IEF patterns ( I, Ia, and II)
and four rare patterns were identified by IEF analysis. By combined analysis of the thermostability
types and IEF patterns, a total of 14 P-amylase phenotypes were classified. A clear geographical
differentiation of B-amylase phenotypes was confirmed

Secondly, polymorphisms of B-amylase thermostability and IEF pattern among 19 species (27
taxa, 337 accessions) of wild barley were studied. Wide genetic variation was found. In general, the
thermostability types and IEF patterns of H. vulgare ssp. spontaneum were rather similar with that of
cultivated barley, and markedly different from those of other wild species.

Thirdly, CAPS analysis of Bmy! alleles in 609 barley accessions, included 516 accessions of H.
vulgare ssp. vulgare, 78 accessions of H. vulgare ssp. spontaneum and 15 accessions of H. vulgare
ssp. agriocrithon were performed and 13 CAPS types were identified. A cluster analysis based on
thermostability type, IEF pattern and CAPS type revealed four major groups.

Fourthly, a total of 13 accessions of cultivated barely which representing 12 kind of newly reported
Bmy]l alleles were selected for genomic DNA sequence analysis. These different Bmy! alleles could
be classified into Haruna Nijo-like, Schooner-like and Harrington-like groups. In conclusion, by
analyzing the genomic DNA sequences of typical Bmyl alleles screened from worldwide barley
germplasm, a better understanding of B-amylase IEF pattern and thermostability type was obtained,

and phylogenetic relationship of worldwide barley accessions was reflected from one aspect.
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