The Kingdom of Lost Resistance: Unlocking Wild Defenses Against Peanut Early Leaf Spot
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Early leaf spot, caused by the fungal pathogen Passalora arachidicola, is a major threat to peanut (Arachis hypogaea) production, leading to severe defoliation and significant yield losses. While fungicides are the main management method, their declining efficacy, high cost, and negative environmental concerns make the integration of genetic resistance into disease management strategies increasingly important. The cultivated peanut germplasm exhibits low genetic diversity and low levels of disease resistance. In contrast, wild relatives and their derived tetraploid hybrids are genetically diverse and can possess strong resistance. This study aims to identify genomic regions conferring resistance in a wild Arachis hybrid ValMicro1 population for introgression into cultivated peanut. An F₂ population of ValMicro1 × 13-1014 (a cultivated line) was phenotyped using in-vitro detached leaf bioassays by evaluating the number of lesions and sporulating lesions per leaf area over time. 68 out of 196 lines tested had lower lesion and sporulation development than both parents and controls. Integration of the phenotyping data with genotyping SNP data revealed two QTLs for resistance loci (reduced lesion development) on chromosomes A04 and A07. F₃ individuals carrying both loci were backcrossed into 13-1014 to create a population for QTL validation. A total of 130 BC1 hybrids were produced and selfed to generate BC1F₂ progeny, which will be evaluated to confirm resistance loci. Introgression of these resistance loci into cultivated peanut represents a robust and practical strategy for improving early leaf spot resistance, reducing yield losses and strengthening the sustainability of peanut production under diverse growing conditions.
