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For sustainable nutrition of the growing global population, increasing crop yield per unit area is essential. After
the Green Revolution, the increase in cereal yield without adequate attention to micronutrient fertilizers has led
to depletion of these essential elements in the soil. Although required in small amounts, micronutrients play vital
roles in physiological and metabolic processes of plants, and their deficiency significantly reduces crop quantity
and quality. Zinc deficiency is especially common in calcareous soils with high pH and low organic matter,
adversely affecting seed performance and quality. Amino acids, due to their chelating properties, facilitate the
uptake and transport of micronutrients in plants, enhancing photosynthesis, water absorption, and crop yield.
Combined application of amino acids and mineral micronutrients improves the efficiency of nutrient absorption.
Mineral amendments such as zinc sulfate and phosphate fertilizers enhance plant growth and nutrient uptake by
supplying essential elements often deficient in soils. Key minerals including iron, zinc, manganese, copper, and
boron are critical for enzymatic activity, chlorophyll production, and growth regulation; their deficiency impairs
plant growth and quality. Amino acids also promote plant growth hormones and bolster resistance against
environmental stresses, thereby improving agricultural productivity. Targeted use of these substances can
significantly enhance plant nutrition and yield, contributing to sustainable agriculture.

Keywords: Amino acids, Chelation of amino acids, Mineral amendments, Nutrient uptake
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