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Abstract

In this study, the effects of zinc-containing mineral fertilizers and amino acids, including zinc sulfate (ZnSOs),
zinc-alanine (Zn-Ala), zinc-glycine (Zn-Gly), and zinc chelated with EDTA (Zn-EDTA), along with a control
treatment, were investigated on the morphological characteristics of lettuce (Lactuca sativa) grown in a
hydroponic system. The main objective was to evaluate the effects of these treatments on shoot length, plant
height, shoot fresh weight, and total fresh weight of the plant. The experiment was conducted in a completely
randomized design with five treatments and three replications. Analysis of variance showed that the treatments
had a significant effect (p < 0.01) on shoot length, plant height, shoot fresh weight, and total fresh weight, while
no significant effect was observed on root length and root fresh weight. The highest increase in all studied traits
was related to the Zn-Ala treatment, indicating the positive effect of alanine in combination with zinc on aerial
growth and overall lettuce performance. These findings highlight the importance of using amino acid-chelated
zinc fertilizers in hydroponic cultivation to enhance productivity and crop quality. Ultimately, the use of Zn-Ala
and Zn-Gly fertilizers is recommended as effective and eco-friendly alternatives to improve the morphological
characteristics of lettuce.

Keywords: Zinc, Chelated fertilizers, Amino acids, Hydroponic cultivation, Lettuce morphology



