Development of Aflatoxin Risk Maps to Support Precision Management in Peanut
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Aflatoxin contamination in peanut (Arachis hypogaea L.) poses significant challenges to producer profitability, crop quality, and public health. Environmental stressors such as high soil temperatures and low soil moisture are known to increase the risk of aflatoxin contamination. Therefore, understanding the relationship between these stress-inducing factors and aflatoxin occurrence is essential for developing effective management strategies. This study uses the DSSAT CSM-CROPGRO-Peanut-Aflatoxin model to identify plant and soil stress factors associated with aflatoxin contamination in peanut fields. Accurate calibration of soil-related model parameters is critical for reliable simulation outputs, highlighting the importance of high-quality field data. The overall objective of this project is to use the model to identify within-field areas that are more likely to become aflatoxin hotspots. Such information could support differential harvesting to reduce cross-contamination and enable shellers to segregate peanuts from high-risk zones for additional testing prior to storage. During three years of the project, field data were collected annually from three rainfed producer fields and one research field in southern Georgia, USA. These data were used to calibrate the CSM-CROPGRO-Peanut model. Following calibration, plant stress factors were quantified and evaluated in relation to measured aflatoxin contamination levels. The calibrated model was then used to simulate the spatial distribution of aflatoxin risk across management zones within fields. The resulting aflatoxin risk maps provide a framework for site-specific management practices that may improve food safety, reduce economic losses, and support more precise peanut production systems.

