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Abstract

In this review, we have discussed most significant molecular markers that can be routinely employed in various aspects of
plant genome analysis and their use in chickpea enhancement. Molecular markers have diverse applications in chickpea
enhancement in the areas of genetic diversity. The knowledge of genetic diversity has a significant impact on the chickpea
enhancement and this information has been successfully used for efficient germplasm management, fingerprinting and
genotype selection. Genetic diversity can be made by diverse methods. It is generally believed that the use of molecular
markers is more reliable and repeatable as compared to other methods. Molecular markers give extremely discriminatory

information and hence, are regularly used for genetic studies.
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Introduction

Chickpea is a cool season grain legume, serves as a
chief economical source of protein and energy in India
and plays a major role in the improvement of soil fertility.
Two types of chickpea are grown: desi and kabuli. It is a
valuable and essential agricultural crop but yield potential
is restricted by biotic and abiotic stresses with Ascochyta
blight, Fusarium wilt, drought, cold and salinity.
Assessment of genetic variability within chickpea is
necessary for chickpea improvement and the conservation
of genetic resources. Information of genetic diversity is
a supportive tool in gene-bank management and breeding
experiments such as germplasm tagging, identification or
eradication of duplicates in the gene store and
establishment of core collections.

Molecular markers can explore the genetic diversity
in plants the utility of DNA-based markers for equitable
assessment of molecular diversity and establishing exact
phylogenetic associations along with species as compared
to morphological, cytological and biochemical markers
has been well understood. Genetic diversity can be
estimated by phenotypic identification or molecular
markers. On the other hand, morphological traits have a
number of limitations as well as low polymorphism, low
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heritability and late appearance and controlled by epistatic
and pleiotropic gene effects (Eivazi et al., 2008).
Molecular markers are cooperative and complement to
morphological characterization of accessions because
they are abundant, independent of environmental effects
and permit cultivar recognition very early in crop
improvement (Manifesto et al., 2001).

Genetic diversity assessment using molecular
markers

Various types of molecular markers are utilized to
assess DNA polymorphism and are generally classified
as hybridization-based markers and polymerase chain
reaction (PCR)-based markers. Different types of
molecular markers have been developed in different
crops and have been used for the study of genetic diversity,
population structural analysis and gene discovery (Gupta
etal.,2008,2013). In chickpea, diverse molecular markers
including Amplified fragment length polymorphism
(AFLPs) (Nguyen et al., 2004), Sequence tagged
microsatellite site (STMS) (Sethy ef al., 2006b)), Random
amplified polymorphic DNA (RAPDs) (Talebi et al.,
2008a), Inter simple sequence repeat (ISSRs) (Jida et
al., 2018) and SSRs (Sefera et al., 2011; Keneni et al.,
2012; Ghaffari et al., 2014; Aggarwal et al., 2018) have
been used for genetic diversity analysis. Simple sequence
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repeats (SSRs) are common and informative molecular
markers used for genetic diversity studies because of
their simplicity, high levels of polymorphism, high
reproducibility and co-dominant inheritance patterns
(Powell et al., 1996; Castro et al., 2011; Thudi et al.,
2014).

DNA markers have been used widely for
fingerprinting of plant genomes, genetic diversity analysis
and to understand the evolutionary associations among
crop species. Ahmad (1999) and Sudupak et al. (2002)
used RAPD markers to examine genetic relations among
the annual Cicer species. AFLP markers have also been
used to study the genetic relations in the nine annual
species (Sudupak et al., 2004) and the assemblage was
similar as found with the RAPD markers (Sudupak et
al., 2002; Shan et al., 2005). Genetic diversity in the
chickpea has been find out by a class of molecular
markers such as SSR (Saeed et al., 2011; Ghaffari et
al.,2014), RAPD (Talebi et al.,2008b) and AFLP (Talebi
et al., 2008a). Modern studies have demonstrated that
highly polymorphic and Co-dominant SSR markers can
be used for gene mapping and genetic diversity in
chickpea (Winter et al., 2000; Saeed et al., 2011;
Jannatabadi et al., 2014; Ghaffari et al., 2014). Hence,
SSR markers can be extensively used for constructing
chickpea related genetic linkage maps (Winter et al.,
2000; Lichtenzveig et al., 2005; Jamalabadi et al., 2013).

Most of the RAPD polymorphisms appeared as
single major band polymorphisms. RAPD also represents
a source of genetic variation that is easy to access, very
fast, capable in the production of DNA polymorphism.
Comparable to the morphological and biochemical
(isozyme) markers, RFLP and RAPD markers also
demonstrate extremely low level of genetic variation
between chickpea cultivars (Van Rheenen, 1992; Singh
et al., 2003). The low polymorphism may have been
caused by narrow pedigree and self-pollinated crop (Van
Rheenen, 1992). Sant et al. (1999) engaged RAPD and
oligo-nucleotide probes to assess genetic diversity between
29 elite Indian chickpea cultivars. In another study, out
of 78 RAPD primers tested, only 20 primers revealed
polymorphisms between the chickpea cultivars (Singh et
al.,2003).

RAPD markers are cost effective and easy to
operate, lack of reproducibility and dominant inheritance
limit their use in plant breeding. However, the problem
can be overcome by converting RAPD markers to more
robust SCAR markers (Paran and Michelmore, 1993).
Due to availability of huge numbers of expressed
sequence tags (ESTs) in several plant species, SSRs have
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been developed from ESTs. Such SSRs are referred as
EST-SSRs and development of such SSR markers
involves small cost and less time as compared to
conventional process of SSR development (Varshney et
al., 2005). In recent years, Microsatellites or STMS
markers have been shown to be more useful and highly
polymorphic in comparison with other molecular markers
(Akkaya et al., 1992; Morgante and Olivieri, 1993). In
chickpea, several hundreds of SSR markers have been
developed and mapped on intra- and inter-specific
mapping populations (Winter et al., 1999; Huttel et al.,
1999; Lichitenzveiz et al., 2005; Choudhary et al., 2005;
Sethy et al., 2006a, 2006b). Large numbers of SSR
markers have been identified, characterized and utilized
extensively to identify genetically diverse germplasm with
traits of interest for use in chickpea improvement (Keneni
et al., 2012; Choudhary et al., 2012).

Conclusion

Molecular markers are widely used in chickpea
improvement due to its simplicity, reproducibility and
precise location. It is not affected by environmental effect.
In recent times many molecular markers have been
developed and are powerful tools for successful chickpea
breeding. There are different genetic markers for
evaluating genetic variation: morphological, biochemical
and DNA markers. Molecular markers have several
advantages over morphological markers. Molecular
markers such as SSR and SNP are useful for construction
of high density genetic maps of chickpea.
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