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The North Carolina State University Peanut Breeding Program is the primary supplier of Virginia-type peanut (Arachis hypogaea) cultivars for the Virginia-Carolina (VC) region. Root-knot nematode (RKN, Meloidogyne spp.) can significantly affect peanut production, with reported yield reductions of up to 50%. With RKN incidence in the VC region rising, farmers have few Virginia-type cultivars with known RKN resistance to choose from. Furthermore, phenotyping for RKN resistance has become increasingly difficult to manage by hand-counting egg samples. Therefore, this study aims to identify and transfer resistance from donor peanut germplasm into elite Virginia-type backgrounds for cultivar development and to replace labor-intensive hand counting with an automated egg-count detection model. The line GP-NC WS 06, developed from the wild peanut species Arachis cardenasii, demonstrates resistance to peanut root-knot nematode. Recent whole-genome sequencing revealed a 4Mb A. cardenasii introgression on Chr. A09, closely resembling known RKN resistance gene regions. Testing confirmed that GP-NC WS 06 and the industry standard for RKN resistance, TifNV H/O, both possessing A. cardenasii introgressions (4 Mb and 112 Mb, respectively), exhibited indistinguishable resistance, suggesting that the resistance could reside within the smaller 4 Mb block. Using PACE markers and the high-throughput egg-counting model, we identified five single recombinants and two double recombinants on the Chr. A09 introgression and narrowed the region to 1.8 Mb. The automated model achieved accuracy comparable to hand counting (R2 = 0.9843, 49.39% exact matches, 82.05% within 1 ± one egg) while substantially reducing processing time and physical labor.


