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III. Results 

Out of the 1843 samples from 142 accessions sent for genotyping by the DArTseq platform, a total of

38,824 SNPs and 64,793 SilicoDArT markers were generated on 1,768 plants from 139 accessions.

The “true-to-type” of the accessions and potential “contaminants” were identified based on a pairwise

IBD analysis, which filtered a total of 1440 plants that represented the true-to-type of 120 accessions

and their progenies for further genetic diversity analysis. Genetic diversity analysis detected two major

groups and four subgroups, each with considerable within genetic variation. Group IV, which was

genetically very different from the other three groups, showed very low within genetic variation and

most of the accessions within this group were genetically similar and represented potential duplicates.

The four genetic groups showed considerable correlations with traits from historical data.
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Lablab purpureus seeds of more than 142 accessions

were obtained from the ILRI forage genebank. The

genotyping was supported by the A15 genotyping

project of the Genebank platform. All data is freely

available under a 'creative commons' license.

Figure 2. The lablab accessions have been maintained

in the ILRI forage genebank for more than 40 years,

with periodic monitoring for viability and regeneration

for renewal of the seeds. These periodic genebank

management practices involve risks to the genetic

integrity of the accessions through pollen

contamination, seed contamination, segregation,

mislabeling and other factors. Hence, it was necessary

to ensure the genetic integrity of plants within

accessions and avoid potential contaminants before the

genetic diversity analysis. An IBD analysis identified a

total of 1440 plants that represented the true-to-type

(TTT) of 120 accessions and their progenies (NP), after

removing the contaminants (Cont).
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I. Introduction 

Lablab (Lablab purpureus L.) is an important annual multi-purpose legume used as food and forage

in commercial and smallholder agriculture (Pengelly and Maass 2001). In the years leading to 2017,

over 2,300 samples of Lablab purpureus were distributed by the ILRI forage genebank, Addis Ababa,

Ethiopia, to germplasm requesters both internationally and nationally, showing the high demand of

this species for research and agricultural production in Africa and other regions in the world. The

ILRI genebank holds around 340 accessions of this species, with some information on the genetic

diversity among the accessions. This study aimed to assess genetic diversity within and

among Lablab purpureus accessions held in the ILRI genebank using genome-wide DArTseq

markers.
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Figure 1. A total of 1,843 plants from 142 lablab accessions, with 1 to 29 plants per accession, were genotyped

by the DArTseq platform, which generated a total of 38,824 SNPs and 64,793 SilicoDArT markers. The

genome-wide distribution of SilicoDArT (A) and SNP (B) markers across the eleven chromosomes of the

mungbean (Vigna radiata) reference genome are shown. The genomes of lablab and mungbean show high level

of co-linearity and synteny (C) (Chang et al., 2018). Hence, approximately 37% of the SNPs and 26 % of the

SilicoDArTs were able to be mapped.

II. Materials and methods

C

Seedlings were raised from seeds of 142 Lablab purpureus accessions and genomic DNA was

extracted from leaves using a DNeasy® Plant Mini Kit (Qiagen Inc., Valencia, CA). The DNA

samples were genotyped by the genotyping-by-sequencing (GBS) method of the DArTseq platform

at Diversity Arrays Technology, Canberra, Australia. A pairwise IBD (Identity-By-Descent) analysis

was conducted using the PLINK software (Purcell, et al., 2007). Genetic diversity analysis was done

in R statistical software (https://www.r-project.org/).

Figure 3. Genetic diversity analysis detected two major groups (Group I and the rest) and four subgroups as shown by the PCA

plot. In a correlation analysis with historical data, considerable correlations between the traits and the genetic groups were

detected. As an example, accessions in Group IV had tan-colored seeds, while the seeds in the other three groups were black or

dark brown colored.

۞ The genetic diversity analysis revealed the existence of a substantial amount of variation within the collections and
progeny plants and identified some unique genotypes and potential duplicates.

۞ The progeny plants clustered separately from the collection, suggesting crossing and analyzing the progenies as a
potential breeding strategy to increase the genetic diversity in Napier grass.

۞ The results of this study provide useful information for the Napier grass breeding strategy and enhancement of genetic
diversity in the ILRI collection.

IV. Conclusions and outlook 

The study revealed population stratification in the collection and considerable genetic variation

among accessions. However, the within accession variation was small and explained approximately

5% of the genetic variance, which is expected as lablab is predominantly a self-pollinating species.

The generated information provides an improved understanding of the genetic diversity held in the

collection and is useful in guiding the management and rationalization of activities of the lablab

germplasm collection at the ILRI forage genebank. The information also helps to enhance the

conservation and utilization of the genetic resources, particularly by the plant breeding community.

Source of

variation

Degrees of

Freedom (df)

Sum of

squares

Mean sum

of squares

Percentage of

variation

P-value

Among accessions 119 976163.31 8203.05 95.11 0.001

Within accession 1320 46223.32 35.02 4.89 0.540

Table 1. Analysis of molecular variance (AMOVA) table, showing a highly significant (P < 0.001) variation,

explaining more than 95 % of the variance among the accessions. However, the variation among plants within

accessions was not significant and explained only 5 % of the variation.

Figure 4. The range and average of Nei’s genetic distance within each group. Group I showed the highest within

genetic variation. However, the accessions within Group IV, which was genetically very different from the other

groups, were genetically closely related to each other.
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