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Can Controlled-Release Potassium Replace Conventional Potassium Fertilization in Peanut Production in Sandy Soils?
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Peanut (Arachis hypogaea L.) production in the southeastern United States is often limited by coarse-textured sandy soils, where rapid potassium (K) leaching reduces nutrient retention and fertilizer-use efficiency. Controlled-release potassium (CRK) fertilizers may improve K availability by reducing early-season losses and providing a more sustained nutrient supply. This study evaluated the effects of CRK, conventional muriate of potash (MOP), and their blends applied at two agronomic rates on peanut yield, kernel quality, and seasonal soil and plant nutrient dynamics under Florida sandy soil conditions. Field experiments were conducted across four site-years in 2022, 2023, 2024, and 2025 using randomized complete block designs with four replications. Across all environments, pod yield and total sound mature kernels were not significantly affected by K source or rate, indicating that CRK-based programs performed comparably to conventional fertilization. Kernel quality differences were driven mainly by seasonal conditions rather than fertilizer treatment. Soil and tissue nutrient dynamics were influenced primarily by sampling time, although CRK-based treatments generally maintained more stable soil K availability during the growing season than conventional MOP, which produced sharper early-season peaks. Across seasons, tissue K declined as tissue Ca increased, indicating a consistent antagonistic relationship during crop development. In 2025, nutrient content in aboveground biomass and pods at mid-season did not differ among treatments, further supporting similar biomass accumulation and nutrient partitioning across K strategies. Overall, CRK matched conventional K fertilization in sustaining peanut yield and quality while moderating seasonal soil K fluctuations, suggesting potential to improve K-use efficiency in sandy soils.
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