Breeding for rapid cooking biofortified bean cultivars for East Africa through novel breeding strategies
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Common bean (Phaseolus vulgaris L.) is a key food to combat anemia, stunting and wasting in diets of East African women and children. Long cooking time discourages consumption due to the significant amounts of water and fuel required, and health hazards to women and children from smoke inhalation and firewood collection. The study aims to breed biofortified bean cultivars with 30% less cooking time (CKT), 15% higher seed iron and 10% higher seed zinc compared to current commercial cultivars, while safeguarding grain yield, and seed size and colour. Innovative breeding strategies guided by BRIO principles were implemented (Cowling et al. 2023; Saradadevi et al 2021) in an East African breeding program based at the Alliance of Bioversity International and CIAT, Uganda, with regional testing at national agricultural research systems in six countries. BRIO in common bean involves two-year cycles of recurrent selection, accurate breeding values from genomic and pedigree information, selection indices composed of weighted breeding values of key traits, and optimised crossing designs through optimal contribution selection. Up to 30% reduction in CKT was achieved while increasing grain yield from cycle 1 to cycle 2. However, detrimental genetic correlations prevented improvements in iron and zinc in large-seeded beans, and the first rapid-cooking biofortified bean cultivars will have small seeds. Adjustments to BRIO will permit selection of large-seeded biofortified beans in future. The progress marks a significant stride towards rapid cooking biofortified bean cultivars which will enhance future health outcomes for women and children and improve nutritional security in Africa.
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