Development and Evaluation of Runner Introgression Populations for High Oleic Oil Content, Early Leaf Spot Resistance, and Marker Validation in Peanut (Arachis hypogaea L.)
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Peanut (Arachis hypogaea L.) is cultivated in semiarid, tropical, and sub-tropical regions and serves as a major source of protein and oil worldwide. Foliar diseases, particularly early leaf spot (ELS) caused by Passalora arachidicola, (formerly Cercospora arachidicola S. Hori) significantly reduce yield and increase production costs. Under favorable environmental conditions, these diseases can result in severe defoliation and yield loss. Runner-type introgression populations were developed to combine high oleic oil content with resistance to ELS. Crosses were made between two leaf spot-resistant BC₃F₈ introgression lines derived from the TxAG-6 × Florunner population and two early-maturing, high oleic runner cultivars (Tamrun OL18L and OL19). Hybridity was confirmed using Kompetitive Allele-Specific PCR (KASP) markers targeting the high oleic trait. Field evaluations in Yoakum, TX identified significant variation among breeding lines for ELS response. In 2022, genotype means ranged from 1.0 to 4.33 on the Florida 1–10 scale. In 2025, area under the disease progress curve (AUDPC) ranged from 56.7 to 126.1 with highly significant genotype effects (p < 0.001). The most resistant progeny lines approached the resistance level of the parental check, demonstrating successful introgression of resistance alleles from wild Arachis species. Seven SNPs previously identified as QTLs for ELS resistance were tested, and lines carrying resistance-associated alleles at C06_c70190 had lower ELS ratings, reduced BLUE values, and decreased AUDPC across environments. These results demonstrate the development of high oleic introgression lines with improved ELS resistance and support the use of validated molecular markers to accelerate disease resistance breeding in peanut.

