DNA barcoding markers provide insight
into species discrimination, genetic
diversity and phylogenetic relationships of
yam (Dioscorea spp.)

Abstract.

Yams (Dioscorea species) are tuber crops that are grown in tropical regions of
Africa, the Caribbean, South America, Asia and South Pacific islands. It is an
important food security crop with economic, nutritional and medicinal values.
However, many Dioscorea species have similar morphology leading to
inaccurate identification, which hinders their conservation and adequate
exploitation of the economically important species. The aim of this study was
to test the ability of DNA barcoding [ribulose 1, 5-bisphosphate
carboxylase/oxygenase (rbcL) and Maturase K (matK)] markers to distinguish
species and as an alternative tool for correcting species misidentification.
Phylogenetic analysis of rbcL and matK sequences revealed four strongly
supported distinct species that included Dioscorea bulbifera, Dioscorea alata,
Dioscorea minutiflora and Dioscorea cayennensis. The specific clade of each
of the yam accession was informed by the species. The phylogenetic clustering
was confirmed by Principal Component Analysis (PCA). DNA polymorphism
in the yam species exhibited both synonymous and non-synonymous
mutation. RbcL and matK gene sequences had nucleotide diversity of 0.00392
and 0.00632, respectively. There were seven haplotypes within the rbcL gene
with a diversity index of 0.800 and variation of 0.00374. For matK gene, there
were four haplotypes with a diversity index of 0.745 and variation of 0.00956.
This study demonstrates that rbcL and matK are efficient DNA barcoding
markers that can be used to identify and discriminate Dioscorea species. The
identification and delimitation of Dioscorea species is crucial in utilization,
conservation and in designing their breeding strategies.
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