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Abstract: High - value applications of lignin in the agricultural sector are severely limited by the
complexity and heterogeneity of its structure. In recent years, considerable research attention has been
directed toward various physical, chemical, and biological methods for the directional modification of
lignin, whereby its structural limitations are overcome and its plant growth - regulating functions are
enhanced. In this paper, the research progress in the directed conversion of lignin for plant growth
regulation is reviewed; the precise regulatory mechanisms by which different conversion strategies
modulate the physical morphology, chemical structure, and molecular properties of lignin are elucidated;
and the signal transduction pathways and molecular mechanisms of action of the converted lignin-based
plant growth regulators within plants are explored. It has been demonstrated that the modification of lignin
under green, low-energy-consumption conditions, in which active functional groups are preserved and its
water solubility and bioavailability are enhanced, constitutes a key prerequisite for the practical
application of lignin-based plant growth regulators to be advanced. Targeted transformation significantly

enhances the biological activity of lignin, which has broad application prospects in reducing chemical

E& B  RHEATHIFE QU AN I 20155 H (202510057137) 5 KA Py 5 B AR 4 5 5 9256 % TP 42 591 H (SKL-NFBET-2025-22)
BIEEE E UK, #4%, wjsui@tust.edu.cn; ke WFgE b, ghwang@tust.edu.cno

30



RS F 2026FF 21

pesticide usage, improving soil ecology and advancing green agricultural development.
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