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Background

Root and tuber crops are a major food source in tropical Africa. Among these crops are several species in the
monocotyledonous genus Dioscorea collectively known as yam, a staple tuber crop that contributes
enormously to the subsistence and socio-cultural lives of millions of people, principally in West and Central
Africa. Yam cultivation is constrained by several factors, and yam can be considered a neglected orphan crop
that would benefit from crop improvement efforts. However, the lack of genetic and genomic tools has
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impeded the improvement of this staple crop.
Results

To accelerate marker-assisted breeding of yam, we performed genome analysis of white Guinea yam
(Dioscorea rotundata) and assembled a 594-Mb genome, 76.4% of which was distributed among 21 linkage
groups. In total, we predicted 26,198 genes. Phylogenetic analyses with 2381 conserved genes revealed that
Dioscorea is a unigue lineage of monocotyledons distinct from the Poales (rice), Arecales (palm), and
Zingiberales (banana). The entire Dioscorea genus is characterized by the occurrence of separate male and
female plants (dioecy), a feature that has limited efficient yam breeding. To infer the genetics of sex
determination, we performed whole-genome resequencing of bulked segregants (quantitative trait locus
sequencing [QTL-seq]) in F1 progeny segregating for male and female plants and identified a genomic
region associated with female heterogametic (male] =[] ZZ, female] =[] ZW) sex determination. We
further delineated the W locus and used it to develop a molecular marker for sex identification of Guinea
yam plants at the seedling stage.

Conclusions

Guinea yam belongs to a unique and highly differentiated clade of monocotyledons. The genome analyses
and sex-linked marker development performed in this study should greatly accelerate marker-assisted
breeding of Guinea yam. In addition, our QTL-seq approach can be utilized in genetic studies of other
outcrossing crops and organisms with highly heterozygous genomes. Genomic analysis of orphan crops such
as yam promotes efforts to improve food security and the sustainability of tropical agriculture.
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