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Abstract

Hydrogels have gained considerable attention in the agriculture due to their controlled release capabilities. The plant
hormone gibberellic acid (GA), has been shown to improve germination and seedling development, thus enhancing
crop quality. However, the inherent degradation characteristic of GA poses a major challenge for its field application.
To overcome this obstacle, a pH-responsive hydrogel system is proposed. The system involves the formation of
hydrogel beads using dopamine-functionalized hollow nanoporous diatom (DE-PDA) microparticles, which are then
entrapped in alginate and chitosan hydrogel matrices. The inclusion of DE-PDA microparticles significantly extends
the release behavior of GA. Notably, the hydrogel system with DE-PDA exhibits a substantially higher swelling rate.
The beads exhibited 86.3% cumulative release on the 15" day, while the hydrogel systems without DE-PDA show only
300 min of GA release. Germination studies conducted with Solanum lycopersicum (Tomato) seeds exhibited highest
biological activity. Furthermore, hydrogels prove more efficient than free GA in increasing physiological parameters
of tomato plants. Thus, the developed hydrogel delivery systems are effectively deliver GA without compromising its
stability, thereby offering a promising solution for sustainable agriculture.
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