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Testing the Components of Agile Genetics for White Mold Resistance in Peanut MAGIC Populations
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Agile genetics is a conceptual gene discovery framework to achieve single-gene resolution by utilizing structured populations, large scale single-plant phenotyping, and exhaustive haplotype knowledge. We are testing the aggregate effect of this approach using a complex 18-parent Multi Parent Advanced Generation Inter Cross (MAGIC) population. These 18 founder lines exhibit genomic divergence and were selected due to their desirable traits ranging from disease resistance, drought tolerance, high yield and other agronomic qualities. The same lines were aligned to generate a pangenome graph as a reference for the identification of genetic variants present in the population. The 8-way MAGIC F2 and F4 progenies were evaluated for white mold resistance in 2023 and 2024. Individual peanuts were transplanted in a field within a canopy of resistant variety ‘GA12Y’. The mycelium of fungus grown on potato dextrose agar (PDA) was inoculated in each experimental plant using agar plugs. A total of 740 and 580 plants were inoculated in 2023 and 2024, respectively, where ‘GA12Y’ canopy provided a conducive environment for disease proliferation. Disease occurrence in each plant was observed 3-6 times in the season and phenotyped for disease severity. All the F2 and F4 plants were also sequenced individually using short read illumina sequencing technology at a depth of 1x. Given the low sequencing depth, genotypes were imputed with the STICH program using the parental pangenome graph. Genetic association analysis was conducted to identify the genetic loci of white mold resistance, and several significant association peaks were detected.
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