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Diversifying peanut (Arachis hypogaea L.)  production in the U.S. through a dedicated oil market will add value to lower food-grade peanuts and enhance crop profitability. However, limited information is available on cultivar-specific differences in seed oil and protein accumulation during maturation. This study aimed to determine the optimum seed maturity stage for maximum seed oil and protein concentration for runner-type peanut cultivars. The experiment was conducted in 2025 under greenhouse conditions at the University of Georgia, Tifton, using a completely randomized design with 15 replications of three cultivars, Georgia-06G, TifNV-HG, and Georgia-21GR. Pod development was tracked by tagging the freshly opened flowers daily. Pods were harvested at 20, 40, 60, 80, 100, and 120 days after anthesis (DAA). Fresh and dry seed weights were recorded to determine moisture concentration, while oil and protein concentrations were measured using QSorter (QualySense, Switzerland). As the seed matured, oil and protein concentrations increased progressively, while moisture declined across all cultivars. The most rapid changes occurred between 40 and 80 DAA. Oil accumulation continued until 120 DAA, marking seed maturity, and Georgia-06G had more oil than Georgia-21GR and TifNV-HG. Protein accumulation followed a similar pattern; however, TifNV-HG had more protein at 120 DAA. Moisture content decreased rapidly from 40 to 80 DAA, marking active oil and protein deposition, and indicating the initiation of seed physiological maturity. The dynamics of seed oil, moisture, and protein changes will provide a practical tool to guide growers for cultivar-specific harvest timing for maximizing peanut oil yield in the U.S.

