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Abstract

The role of amino acids on root uptake and root-to-shoot translocation of micronutrients is of great importance to improve plant nutrition
management. The present nutrient solution culture experiment investigates the effect of the application of 100 uM tryptophan, arginine, and
histidine on the uptake and root-to-shoot translocation of zinc (Zn) and iron (Fe) in rapeseed, supplied with three Zn levels (0, 5, and 10 pM
in the form of zinc sulfate). Results show that at the 5-uM Zn level, application of arginine and tryptophan significantly reduce the shoot dry
weight, compared to the amino acid-free control, while the use of histidine significantly increases the plant shoot dry weight. The highest
plant shoot Zn uptake has been found at the 10-uM Zn plus histidine treatment. Application of this Zn level in the presence of arginine leads
to a significant increase in root Zn uptake, compared to the amino acid-free control, while no similar effect could be found in the presence of
other amino acids. In the presence of amino acids, with the exception of arginine, increasing Zn concentration in the nutrient solution to 10
UM results in lower shoot and root Fe uptake in comparison with amino acid-free treatment. In contrast, at 10-uM Zn treatment, application
of arginine enhances plant shoot and root Fe uptake. The highest concentration of total amino acids in the plant shoots and roots belong to the
free-Zn and free-amino acid treatments. Regardless of the type of amino acid used, increase in the Zn level up to 10 uM raises the leaf
activity of the catalase (CAT) and ascorbate peroxidase (APX). Based on the results, the presence of amino acids, dependent on the amino
acid type, has had a significant effect on the root uptake and root-to-shoot translocation of zinc and iron in rapeseed. Among the amino acids,
histidine is responsible for the highest increase in the plant shoot and root Zn uptake as well as dry matter yield.

Keywords: Amino acid, ascorbate peroxidase, catalase, iron, shoot yield.
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