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cowpeas. 
In the case of chickpea, a draft genome sequence was generated for 

the kabuli genotype, CDC Frontier, by Varshney et al. (2013a). In par-
allel, genome assembly was also reported for a desi genotype ICC 4958 
(Jain et al., 2013). The CDC Frontier genome assembly was comprised of 
544.73 Mb of genomic sequence in scaffolds representing 73.8 % of the 
total genome (738.09 Mb) and 28,269 protein-coding genes. Following 
the availability of both draft genomes, efforts were made to improve the 
genome assemblies. The desi genome assembly was improved by 
generating additional sequence data (Parween et al., 2015) and a 
chromosomal genomics approach (Ruperao et al., 2014). The improved 
genome assembly of ICC 4958 was comprised of 30,257 protein-coding 
genes and a 2.7-fold increase in length of pseudomolecules. The genome 
assembly of C. reticulatum, the wild progenitor of chickpea, was also 
reported with 78 % (327 Mb) of this assembly was assigned to eight 
linkage groups and comprising of 25,680 protein-coding genes covering 
more than 90 % of the predicted gene space (Gupta et al., 2017). In 
addition, several germplasm sets have been targeted for sequencing and 
analysis. For instance, sequencing of 35 parental lines of different 
mapping populations in chickpea provided several genome-wide varia-
tions like SNPs, indel and structural variations that can be used for trait 
dissection (Thudi et al., 2016a). Sequencing of 129 released varieties of 
chickpea in 14 countries provided insights into the enhanced genetic 
diversity in both desi and kabuli varieties released after 2002 (Thudi 
et al., 2016b). Further, apart from providing insights into migration 
history of chickpea, sequencing of 429 lines also provided 262 
marker-trait association for 13 traits related to tolerance to drought and 
heat tolerance (Varshney et al., 2019). Genome wide association studies 
based on sequencing of 132 chickpea varieties and advanced breeding 
lines phenotyped for 13 traits related to tolerance to drought tolerance 
in western Australia provided several SNPs from auxin-related genes, 

including auxin efflux carrier protein (PIN3), p-glycoprotein, and nod-
ulin MtN21/EamA-like transporter, were significantly associated with 
yield and yield-related traits under drought-prone environments (Li 
et al., 2018). 

For pigeonpea, an initial draft genome assembly was developed for 
Asha variety (ICPL 87,119) (Varshney et al., 2012). In this assembly, 
72.7 % (605.78 Mb) of the 833.07 Mb genome was assembled into 
scaffolds and 48,680 protein coding genes were predicted. In parallel, 
Singh et al. (2012) also reported the draft genome of Asha variety using 
long sequence reads of 454 GS-FLX sequencing. Employing assembly 
reconciliation approaches, Marla et al. (2020) reported a finished as-
sembly with reduced number of gaps and improved genome coverage of 
82.4 %. Sequencing of 20 pigeonpea accessions led to the development 
of a first-generation hapmap and unique molecular signatures that hold 
great relevance in terms of varietal identification and genotypes adapted 
to particular agro-ecologies (Kumar et al., 2016). Subsequently, based 
on sequencing of 292 Cajanus accessions, encompassing breeding lines, 
landraces and wild species, several genomic regions that were likely 
targets of domestication and breeding, and indicative of center of origin 
and migration routes (Varshney et al., 2017b). In addition, GWAS 
studies revealed associations between several candidate genes for 
flowering time control, seed development and pod dehiscence (Var-
shney et al., 2017b; Zhao et al., 2020a). Recently, a pangenome of 
622.88 Mb with 55,512 protein-coding genes was constructed using 
sequencing data from the reference cultivar and 89 pigeonpea acces-
sions (70 from South Asia, 8 from sub-Saharan Africa, 7 from South-East 
Asia, 2 from Mesoamerica and 1 from Europe) (Zhao et al., 2020a). 

For several legume crops, generic databases such as the Legume In-
formation System (LIS https://legumeinfo.org/; LegumeIP, https://plan 
tgrn.noble.org/LegumeIP; and Know Pulse, https://knowpulse.usask. 
ca) have been developed for providing genomic information. In some 

���������� ���� Genotyping platforms and key 
sequencing-based trait mapping approaches. (a) 
Molecular markers and genotyping platforms, 
during the last there decades, have evolved 
significantly. While throughput has been 
increasing and cost-per-marker datapoint has 
been decreasing over the years. (b) Availability 
of reference genome sequences, the cost- 
effective genotyping platforms, and a range of 
genetic populations have provided new faster 
sequencing-based trait mapping approaches 
[like geotyping by sequencing (GBS), whole 
genome resequencing (WGRS), restriction site 
associated DNA Seq (RAD-seq), bulked segre-
gant analysis-sequencing (BSA-seq) MutMap, 
MutMap+, MutMap-Gap, QTL-seq, Specific 
locus amplified fragment sequencing (SLAF- 
seq), resistance gene enrichment sequencing 
(RenSeq)]. With these platforms and trait 
mapping approaches, it has been possible to 
map target traits for breeding programmes in 
time- and cost- effective manner in recent years.   
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