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The effect of zinc oxide nanoparticles on the physiological characteristics of
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Abstract

The medicinal plant, clasping pepperweed (Lepidium perfoliatum L.), is an annual plant from the Brassicaceae family.
Low-temperature stress is one of the important environmental factors limiting plant cultivation. Many compounds have
been used to reduce the harmful effects of this stress. In this study, the effect of zinc oxide nanoparticles on the
physiological characteristics of the Lepidium perfoliatum L. under low-temperature stress was an experiment conducted
as a factorial design in a completely randomized design with three replications. The experimental treatments included
temperature at three levels (25 (control), 5, and -1°C) and foliar application of zinc oxide nanoparticles at four levels (0,
25, 50, and 100 mg/L). Results showed that in temperature stress conditions, zinc oxide nanoparticle foliar spray
increased peroxidase, catalase, and superoxide dismutase enzyme activities immediately and three days after the stress.
By decreasing the temperature from 25°C to -1°C, the non-application of zinc oxide nanoparticles increased electrolyte
leakage immediately and three days after the stress. Also, zinc oxide nanoparticle foliar spray in 100 mg/l and 50 mg/I
reduced the amount of damage to the membrane and electrolyte leakage. At a temperature of -1°C, zinc oxide
nanoparticle foliar spray decreased proline both immediately after and three days after stress. In general, it can be stated
that the use of 100 mg/l and 50 mg/l zinc oxide nanoparticles had a significant effect on reducing the effects of low-
temperature stress in the Lepidium perfoliatum.

Keywords: Antioxidant enzymes, Cold stress, Medicinal plant, Nanoparticles, Proline

Received: Jun. 09, 2025; Revised: Oct. 08, 2025; Accepted: Oct. 14, 2025; Published Online: May. 02, 2026
*Corresponding Author: b.mahdavi@vru.ac.ir

@m Copyright © 2025 Iranian Society of Plant Physiology, Published by Isfahan University of Technology press. This work is

licensed under a Creative Commons Attribution-Noncommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/). Non-
commercial uses of the work are permitted, provided the original work is properly cited.



http://dx.doi.org/DOI: 10.22034/15.71.27
https://jispp.iut.ac.ir/article-1-2227-fa.html
http://www.tcpdf.org

