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Vigorous and rapid seedling emergence is a crucial trait for successful crop stand establishment in peanut (Arachis hypogaea L.). Studies on other crop species have documented that seed composition influences early seedling growth; however, the relationships between seed composition traits and early seedling vigor remain poorly defined for this crop. Therefore, the objective of this study was to determine the association of seed composition traits with seedling vigor in peanut.
The field study included seven runner-type cultivars selected based on their known vigor characteristics to represent a range from low to high vigor, each with two seed size classes (small and large). Seed mass, moisture, oleic acid, oil, and protein content were analyzed before planting using a QSorter with high-resolution near-infrared (NIR) spectroscopy. Seedling vigor was assessed through plant stand count and canopy coverage at 3, 5, 10, 14, and 20 days after planting (DAP), and aboveground dry biomass at 20 DAP. 
[bookmark: _Hlk218691800]We found that cultivar and seed size significantly influenced seedling vigor, particularly plant stand count and canopy coverage. Seed composition traits showed weak or no correlations with stand count, suggesting limited influence on germination. Protein content showed the strongest positive association with seedling vigor (r = 0.72), followed by seed mass (r = 0.47). Oil and oleic acid content exhibited weak or no relationships with seedling vigor, while higher seed moisture was associated with reduced vigor (r = –0.48).
These findings indicate that protein content and seed mass can serve as target traits to improve seedling vigor. 

