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Abstract A porous 1ron-based metal-organic framework (Fe-MOF) was functionalized with citric acid and applied to Pennisetum glaucum plants 1n calcareous soil. The effects of these substances on plant
growth rate, chlorophyll content, and 1ron content were observed. Iron analysis revealed a concentration of 343 ppm 1n treated plants, demonstrating effective iron enrichment, while chlorophyll content was 5.87 mg/g.
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The citric acid-functionalized Fe-MOF (Fe-MOF-CA) was successfully synthesized and characterized as a sustainable nanomaterial for agricultural applications. Functionalization enhanced the stability and
surface properties of the Fe-MOF, thereby improving 1iron availability and uptake by plants. Application of Fe-MOF-CA promoted plant growth and biomass production, demonstrating its potential as an efficient and eco-friendly iron delivery
system. These findings highlight the promise of Fe-MOF-CA as a sustainable strategy to improve crop nutrition and support environmentally responsible agriculture.
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