Phenomic Prediction of Virginia Peanut Maturity from Aerial Imaging and Machine Learning Models
PETTIT, N.*, Department of Crop Science, North Carolina State University, Raleigh, NC 27695; GARRITY, N., Department of Crop Science, North Carolina State University, Raleigh, NC 27695; OAKLEY, A., Department of Crop Science, North Carolina State University, Raleigh, NC 27695; DUNNE, J., Department of Crop Science, North Carolina State University, Raleigh, NC 27695

Peanut pod maturity has traditionally been measured using the destructive and intensive method of pod blasting. In order for breeding programs to incorporate maturity into their selection process, we are building a phenomic model to predict pod maturity based on aerial drone imaging throughout the growing season. Ten commercial Virginia-type peanut accessions that represent early to late maturity were grown in 2024 and 2025 in two locations (Bailey, Bailey II, Comrade, Emery, NC20, NC21, Sullivan, Walton, N18039, and N19029). Weekly aerial drone imaging was taken starting from mid-June through the end of the season to measure flowering characteristics, Normalized Vegetation Index (NDVI) and Visible Atmospherically Resistant Index (VARI) using the DHI Zenmuse P1 RGB sensor and MicaSense RedEdge Multispectral camera or the DJI Mavic 3M. Post harvest traits were taken from each accession over five harvest dates ranging from 120 to 158 days after planting. Plots were manually pod blasted to estimate pod color characteristics and yield and grade samples were measured for each plot in 2025. Weekly time series traits, post-harvest statistics, and daily weather information are being used to create a phenomic prediction model to categorize incoming breeding accessions for their maturity compared to the current standard, Bailey II. Heat units (r = 0.691), flowering characteristics (r = -0.607), and VARI scores (r = 0.45) at critical time periods are strongly correlated with maturity measures like pod color and fill. Plant accessions with early pod color are strongly associated with yield and pod grade, suggesting the importance of pod maturity for growers and the need to select for early maturity in peanut breeding programs.
