Dual-Trait Selection in Peanut: Combining Drought Tolerance with A. flavus Resistance
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[bookmark: OLE_LINK5]Arachis hypogaea L. (peanut) is a globally significant oilseed crop central to food security and nutrition. Production sustainability is increasingly threatened by drought and elevated temperatures, which predispose crops to Aspergillus flavus infection and subsequent aflatoxin contamination. Conventional agronomic mitigation strategies are becoming less reliable in West Texas, driven by declining water availability from the Ogallala Aquifer and the growing unpredictability of regional climate patterns. Developing peanut cultivars that combine drought tolerance with inherent aflatoxin resistance is therefore a critical breeding priority. This study evaluated a peanut breeding population derived from Schubert × 55-437 for pod yield and grade quality across five environments. Experiments were conducted between 2024 and 2025 at the Texas AgriLife Research Center (TALR) and USDA-ARS (ARS) in Lubbock, Texas, using a randomized complete block design with two to three replications per environment, comprising four water-deficit (25% ET) and one full-irrigated (75% ET) environment (Irrigation-Location-Year combination). Resistance to A. flavus was assessed using an in vitro seed colonization assay. Results show that pod yield did not differ significantly among genotypes across environments; however, grade quality traits varied significantly, and several lines consistently outranked others across multiple environments for %SMK and 100-seed weight. Top-performing lines under water-deficit conditions were not always the most resistant to A. flavus colonization, underscoring the complexity of selecting for both traits simultaneously. A selection index integrating pod yield, grade characteristics, and A. flavus response was established, and the ten highest-scoring lines were selected from the initial 41 for further evaluation toward cultivar release.
