
Leveraging UAV-Based Imagery and Machine Learning for Precision Prediction of Sclerotinia Blight in Peanut
KAFLE, B. D.1, BENNETE, B.1, Faith, A., BURROW, M.2,3, BHANDARI, M.4, CASON, J.M.1
1Texas A&M AgriLife Research, Texas A&M University System, Stephenville, TX. 2Texas A&M AgriLife Research, Texas A&M University System, Lubbock, TX. 3Department of Plant and Soil Science, Texas Tech University, Lubbock, TX. 4Texas A&M AgriLife Research and Extension Center - Corpus Christi.
Sclerotinia blight, caused by the soilborne fungus Sclerotinia minor (Jagger), is a destructive mid- to late-season disease that can have a severe economic impact on peanut (Arachis hypogaea L.) production and pod quality. Traditional field scouting is labor-intensive and frequently fails to capture the spatial heterogeneity of the disease outbreaks. This study used Unmanned Aerial Vehicle (UAV)-based imagery, coupled with Machine Learning (ML) algorithms, to evaluate their efficiency in automating and improving the accuracy of disease incidence (DI) estimation. Field trials were conducted to collect ground-truth DI data alongside high-resolution UAV imagery. Preliminary analysis revealed a consistent negative correlation between DI and Vegetative Indices (VIs), indicating fungal colonization disrupts the canopy architecture and chlorophyll content. Using the peanut canopy’s reflectance signatures as input features, supervised machine learning algorithms transform descriptive spectral correlations into predictive models that quantify disease intensity across the landscape. This research provides a framework for integrating remote sensing into integrated pest management (IPM) strategies, potentially reducing chemical inputs while maximizing peanut yield stability.

