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Barley (Hordeum vulgare L.) is one of the first domesticated cereal crops. In Kazakhstan
barley average annual total grain yield is 2 million tons and the country is one of the
top barley exporters in the world. Despite the importance of Kazakhstan for the world
barley market population structure studies involved Kazakh accessions have not been
conducted. The aim of this study was to estimate the population structure of two-
rowed barley cultivars from Kazakhstan and accessions from world different regions
using 9K single nucleotide polymorphism (SNP) lllumina array. Kazakhstan accessions
were compared with barley samples from six different regions around the world. The
Neighbor Joining (NJ) tree using accessions from seven different regions around the
world separated into three main clusters. The NJ tree showed that the majority of
accessions from Kazakhstan were grouped in Subclusters 2.1 (Cluster 2) and 1.2
(Cluster 2). Principal Coordinate analyses of two-rowed barley showed that the
majority of the accessions from Kazakhstan are close to samples from Africa and
Europe. The two-rowed barley collection was studied using the STRUCTURE package
with a range of steps from K=2 to 10. At the K=2 Step, most accessions were in Cluster
1, while Cluster 2 was included 269 samples from the USA, 17 from Kazakhstan, 9 from
Europe, and 1 from Africa. At the K=4 Step, the majority of the samples were grouped
in Clusters 3 and 4, while Cluster 1 was heavily populated by samples from the USA,
and Cluster 2 by samples from Kazakhstan. Thus, the study of the structure of modern
barley accessions based on a genome-wide SNP analysis explained the relationship of
Kazakh accessions with barley samples from other regions around the world.

Note: This research was funded by the Ministry of Education and Sciences of the
Republic of Kazakhstan, grant number AP08052804.

Keywords: barley; population structure; single-nucleotide polymorphism; illumina
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