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High-Accuracy SNP Markers for Peanut Smut Resistance Identified by GWAS in Arachis hypogaea
BRESSANO, M.*, de Blas, F., Universidad Nacional de Córdoba, Facultad de Ciencias Agropecuarias, Córdoba, Córdoba, Argentina X5000; Garcia, J., Yaduru, S., Moore, L., Moore, K., AgResearch Consultants Inc., 1441 Shingler Little River Rd, Sumner, GA, USA 31789.
In this study, 223 Arachis hypogaea lines were evaluated for resistance to peanut smut in field trials conducted during the 2024 and 2025 growing seasons. Two-row plots per genotype (5 m in length) were established in soils artificially infested with an average of 3,600 Thecaphora frezii teliospores g⁻¹ of soil, along with commercial field conditions, to compare genotype performance. Genotyping was performed using low-coverage sequencing at HudsonAlpha Institute for Biotechnology, followed by the Khufu pipeline SNP detection platform. After quality filtering, genome-wide association analysis (GWAS) was conducted by integrating phenotypic and genotypic data. A total of 89 SNPs significantly associated with peanut smut resistance were identified. From these, 22 SNPs were selected based on LOD score and discriminative performance. These markers were distributed across chromosomes A2, A4, A7, A9, B1, B4, B5, B7, B8, B9, and B10. Four sets of allele-specific primers were designed, of which two demonstrated high efficiency in distinguishing resistant and susceptible genotypes and were mapped to chromosomes B1 and B4, achieving 90% accuracy in classifying resistant and susceptible plants in an initial (preliminary) validation panel (n = 20). These results provide valuable molecular tools for marker-assisted selection and contribute to the development of peanut cultivars with improved resistance to smut disease, and further validation in larger and independent populations is currently underway.





https://apresinc.com/2026-apres-meeting/call-for-papers

image1.png
AMERICAN PeANUT RESEARCH & EDUCATION SOCETY, INC.




