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@ Molecular markers have proved valuable in crop breeding, especially in studies on genetic
diversity and for assessing relationships in a number of crop species. Among the different
molecular genetic markers, RAPD and ISSR markers have been used to generate vast
quantities of data, resulting jn their rapid application for addressing a diverse range of
biological questions (Semagn ef al. 2006, Agarwal et al 2008, Verma et ai 2016, Kalia et al
2017). Because of their efficiency and convenience, these techniques have been applied to

taxonomic comparisons of many plant species (Fernandez et 2l 2002, Sudupak 2004, Wu et al.
2004, Liu and Wang 2006, Han and Wang 2010, Sultana and Alam 2016, Dasgupta et al 2018).
To estimate the genetic distance between cultivars or populations, analyzing a large number of

accessions individually within a cultivar or population is desired. Especially, in the estimation
of the genetic structure of allogamous species, the diversity existing among individuals within

cultivars or populations should be taken into account (Ghérardi et al 1998, Raimondo et al.
2012). However, these approaches are laborious and impractical if a large number of
populations is to be characterized.

The bulked samples approach is based on mixing equal quantities of genomic DNA, and can
reduce the experimental effort, as the large size of a collection makes its management and use
difficult (Michelmore et al 1991, Kongkiatngam et al 1996, Taski-Ajdukovié et al 2014).
Hence, this approach has been widely used for estimating genetic variation and relationships
among species, cultivars, and populations, such as alfalfa (Yu and Pauls 1993, Segovia-Lerma
et al. 2008, Taski-Ajdukovié et al 2014), red clover (Kélliker et al 2001, Dias et al 2008),
Bruamus catharticus (Puecher et al 2001), radish (Muminovié et. al 2005, Wang et al. 2008),
Brassica napus (Dulson et al. 1998), and Brassica oleracea (Ldzaro and Aguinagalde 1998;
Divaret et al 1999), and the efficacy of this strategy has been examined. The bulked samples
approach simplifies the marker profile of an individual cultivar or population because it favors
the detection of consensus fragments (i.e., common alleles) in each population (Michelmore et
al. 1991; Yu and Pauls 1993). Segovia-Lerma et al (2003) reported that this approach may
reflect a population’s general genetic composition more accurately compared to the evaluation
of fewer individual genotypes. Although an appropriate bulk size, reflecting genetic diversity
existing between individuals within population, depends on the degree of heterozygosity in
species, the relationship between an appropriate bulk size and the degree of heterozygosity has
not been fully examined for each plant species analyzed in this study.

The genus Brassica contains some of the most important arable and forage crop species, such
as turnip (B, rapa), leaf mustard (B. juncea), oil seed rapa (B. napus), and cabbage (B. oleracea).
o Their genomes have been denoted as A, B, and C, respectively, and the hybrid taxa, B. napus.
B. juncea, and B. carinata, are the known amphidiploids of B. rapa X B. oleracea (AC). B. rapa
X B. nigra (AB). and B. oleracea X B. nigra (BC), respectively (U 1935). Among the Brassica
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species, B. rapa and B. oleracea are allogamous species, owing to their self-incompatible nature,

and are expected to be genetically heterogeneous, especially in the indigenous varieties. ({&Bg)
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