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Early Leaf Spot (ELS), caused by Passalora arachidicola, is a major constraint to groundnut production, causing yield losses of up to 70% under favorable conditions. Developing ELS-resistant varieties remains the most effective and sustainable management strategy. This study evaluated a Spanish-type groundnut breeding population for ELS resistance and validated previously identified markers associated with resistance. A total of 81 genotypes derived from the cross BC₃-60-02-03-02 × Schubert were evaluated under field conditions in a Randomized Complete Block Design (RCBD) with three replications in 2021. Eleven genotypes were subsequently selected and evaluated in 2024 and 2025 using RCBD with four and three replications respectively. Disease severity was assessed using a modified Florida rating scale. Genomic DNA was extracted from 52 lines from the 2021 trial, and genotyping was performed using 17 SNP and 11 SSR markers. Analysis of variance was performed on the phenotypic data, and marker-trait associations were determined using single-marker and combined-marker analyses. Significant genotypic variation for ELS was observed in the 2021 and 2024 trials, with three lines (TxL190126-13-02, TxL190131-08-03, and TxL190128-06-02) outperforming the resistant check, Bailey II. A moderately positive correlation between 2024 and 2025 ratings indicated reasonable consistency in genotype performance across environments. Seven markers (PMc348, Ara_Ksp_IDT_093, C01_c6335, C08_c69989, B10_c76487, C06_c70190, and Ara_Ksp_IDT_085) were significantly associated with ELS resistance. Combined multi-locus marker analyses explained up to 26.59% of phenotypic variance, highlighting the potential of marker-assisted selection for improving ELS resistance in Spanish-type groundnut.
