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Biochar is a carbon-rich amendment derived from the pyrolysis of organic material with high potential to improve soil physical properties, water retention, nutrient holding capacity, and overall plant productivity. This study aimed to understand physiological, root characteristics, and yield responses of peanut to biochar application. A population of 214 diverse origin peanut genotypes derived from six botanical families plus two breeding checks were evaluated under biochar application at a rate of 6 tons/acre with no-biochar control. A field experiment was conducted at Wiregrass Research and Extension Center, Headland, Alabama, using a split-plot block design with two replicates in 10-ft double-row plots. The biochar treatments constituted the main plots, while the peanut genotypes were randomized within the main plots. Physiological traits like net photosynthetic rate, stomatal conductance, and intrinsic water-use efficiency were evaluated at 70-80 days after planting (DAP), while root traits were evaluated at 90-100 DAP using the shovelomic method, along with pod yield after harvest. Preliminary results reveal significant genotype and treatment effects, as well as genotype-by-treatment interactions for all measured traits. The biochar application boosted physiological performance by improving soil properties, thereby positively influencing root development and water uptake. Although no overall biochar effect on yield was observed at the population level, genotype-specific yield responses to biochar were observed, highlighting the importance of genotype selection in biochar-amended systems. Further research is needed to elucidate the mechanisms driving differential cultivar responsiveness to biochar application.

