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Research progress on the effects of nano-material — carbon dots on crop
growth and development
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Abstract: Carbon dots (CDs) , as a novel class of nanomaterials, have garnered increasing attention in the agricul-
tural field due to their advantages such as low cost, ease of synthesis, low toxicity, biodegradability, high quantum yield,
small size, and excellent biocompatibility. In this paper, we reviewed the effects of CDs on the growth and development of
crops and elaborated on the mechanisms through aspects such as seed germination, root growth and development, mineral
element absorption, photosynthetic reactions, carbon assimilation, antioxidant capacity, and stress resistance, with the aim
of providing theoretical references for the safe and sustainable improvement of crop yield. Finally, we discussed the challen-
ges faced by the potential applications of CDs in agricultural systems.
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