Genotypic Resistance Alters Fungicide Response and Yield Stability in Peanut Under Late Leaf Spot Pressure
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Peanut (Arachis hypogaea L.) is a major crop in the Florida Panhandle, where late leaf spot (LLS) is a primary disease that limits yield and requires intensive fungicide programs. Recently developed peanut genotypes from the UF Peanut Breeding Program with resistance to LLS may reduce reliance on fungicides; however, optimal management strategies remain unclear.  Objectives: Evaluate fungicide rate and application interval requirements for peanut genotypes with varying levels of resistance to LLS.  Methods: Field experiments were conducted in 2024 and 2025 at the UF/IFAS NFREC in Marianna, FL. The study comprised a randomized complete block design with a split-plot arrangement and three replications. Main plots were fungicide treatments (0, 0.75, or 1.5 pt acre⁻¹ chlorothalonil applied every 14, 21, or 28 d), and subplots were three LLS-resistant genotypes (UF14x054-8-6-1-1, Gorbet, and Tif-CB7) and a susceptible control (FloRun™ ‘T61’). Disease severity was assessed biweekly and used to calculate area under the disease progress curve (AUDPC), with yield measured at harvest.  Results: Across years, genotype and fungicide treatment significantly affected yield (P < 0.0001 and P = 0.0046 respectively), with no significant genotype × fungicide interaction. UF14x054-8-6-1-1 consistently produced the highest yields across fungicide regimes, followed by UF-SSD-19 and Tif-CB7, while the susceptible FloRun™ ‘T61’ had the lowest yields. Under no fungicide application, UF14x054-8-6-1-1 and Gorbet yielded up to 54% and 47% greater than T61, respectively.  Disease severity (AUDPC) was also significantly affected by genotype, fungicide treatment, and their interaction (P < 0.0001).  F14x054-8-6-1-1 and Gorbet reduced disease severity compared to FloRun™ ‘T61’ by 27% and 36% respectively. Tif-CB7 showed intermediate performance, requiring greater fungicide input to maintain comparable disease control. Fungicide applications increased yield overall; however, reduced-input programs frequently resulted in yields comparable to more intensive programs for resistant genotypes. Conclusions: This experiment demonstrates that LLS-resistant peanut genotypes can maintain high yields and reduce disease severity under reduced fungicide inputs. Resistant genotypes provided yield advantages of up to 54% under no fungicide application and reduced disease severity by as much as 36%. These results indicate that adopting resistant cultivars may allow producers to reduce fungicide inputs while maintaining productivity. Estimated economic benefits of resistant genotypes ranged from $293-473 per acre (USDA-ERS, 2026) when accounting for both yield gains and reduced fungicide application costs. These findings support the integration of host resistance into peanut disease management systems to improve profitability and sustainability.
