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The need to improve food security and adapt to changing environmental conditions drives cultivated peanut (Arachis hypogaea L.) selective breeding. Wild relatives provide an invaluable source of genetic diversity to support these improvements. Traits such as increased oil content, enhanced pest resistance, and adaptation to rising temperatures can help maintain profitable yields and meet emerging market demands. However, postzygotic reproductive barriers between peanut and its wild relatives, as well as prezygotic barriers between taxonomic sections, often hinder introgression. Our project aims to expand ongoing research with wild Arachis species by exploring an intersectional crossing scheme to create a tri-species hybrid between A. vallsii Krapov. & W.C. Greg. (accession VSW 9902-1) and a Procumbentes hybrid of A. jacobinensis Valls et al. (accession VSGr 6340) and A. subcoriacaea Krapov. & W.C. Greg. (accession KG 30037). We will assess successful hybridization using taxonomic characteristics, pollen viability, and chemometric analysis of Raman spectral data, including PCA and PLS-DA classification models. Next, hybrid vegetative cuttings and germinated seedlings will be treated with a 0.2% (5 mM) and 0.02% (0.5 mM) colchicine solution, respectively, for 8 h to induce chromosome doubling. Resulting amphidiploids will be verified by pollen viability, then crossed with elite cultivars to evaluate cross-compatibility.


