Cover Crop Influence on Herbicide Interception in Peanut Systems: A Novel UPLC Approach
Cover crops are widely used to enhance weed management in row crop production; however, adoption in peanuts (Arachis hypogaea) remains limited. Cereal grain cover crops can suppress weed emergence, early-season competition due to delayed peanut canopy coverage, and alter the persistence and movement of residual herbicides, yet these interactions are poorly understood in Georgia peanut systems. Field trials at Midville, and Tifton, Georgia in 2023 and 2024, evaluated the interception, dissipation, and persistence of three pre-emergence herbicides (no herbicide, flumioxazin @ 176.4 g ai ha-1 + diclosulam @ 25.2 g ai ha-1, and fluridone @ 0.42 kg ai ha-1 + diclosulam) effected by cover crop (cereal grain cover crop and no cover crop) and planting arrangement (twin row and single row). Cover crop biomass 1 h after application (0 DAT) and following an irrigation event (1 DAT), along with soil cores (0, 1, 3, 7, 14, 28, 56, 90, and 120 DAT), were collected between peanut rows. Herbicides were extracted from soil and cover crop samples using microwave-assisted extraction and quantified at ppb (μg kg-1 soil) levels via UPLC-MS. Herbicide dissipation rates and half-lives (DT50) were estimated using exponential decay models. Cover crop biomass intercepted 1.29 to 0.81 ppb diclosulam within 24 h in Midville (2023-2024) and 1.38 ppb in Tifton 2023, compared to conventional systems, with wash-off contributing to 49, 51, and 50% subsequent movement into the soil. In Tifton 2024, cover crops reduced early diclosulam concentrations in the soil by 40 to 84% during the first 3 DAT and extended half-life to 7 days compared with <1 day without a cover crop. Flumioxazin interception from cover crop residue ranged from 22 to 68%, extending half-life from 5 to 14 d and 7 to 28 d for Midville 2023 and Tifton 2024, respectively, compared to no cover crop. Cover crop residue consistently intercepted fluridone (233 to 561 ppb) within 24 h of application, reducing early soil concentrations by 55 to 84% depending on site-year. In Midville 2024, fluridone concentrations in the soil remained 55 to 74% lower with cover crops present from 0 to 7 DAT compared to no cover crop. Overall, cereal grain cover crops influenced all three herbicides' movement into the soil immediately following application. Intercepting applied herbicides shortly after application, reducing early soil exposure, and, in several cases, prolonging soil persistence. Cover crops may modify herbicide fate in Georgia peanut systems, with implications for weed control efficacy and herbicide carryover risk.   
 
