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Growth response of ‘Shokoufeh’ almond (Prunus amygdalus var. Shokoufeh)
seedlings to soil application of biochar and foliar spraying of silica nanoparticles
under water deficit stress condition

Lamia Vojodi Mehrabani* and Zahra Masumpour

Department of Agronomy and Plant Breeding, Faculty of Agriculture, Azarbaijan Shahid Madani
University, Tabriz, Iran

Abstract

Drought is one of the most important environmental stresses that disrupts plant physiological and biochemical
processes, thereby limiting growth and productivity. Identifying compounds that alleviate stress effects on plants is
crucial. To assess the impact of water deficit stress [100, 50, and 30% field capacity (FC)], along with biochar
application (0 and 20 g kg) and foliar spraying of silica nanoparticles (0 and 3 mg L), on the growth and some
physiological traits of the almond cultivar Shokoufeh, a factorial experiment was conducted following a completely
randomized design in the research greenhouse of Shahid Madani University of Azerbaijan. Irrigation at 100% and 50%
FC, combined with biochar and silica nanoparticle foliar spraying, increased biomass, chlorophyll a, and phosphorus
and potassium content in plants. The highest levels of nitrogen and calcium were observed with irrigation at FC
combined with biochar application and silica nanoparticle spraying. The highest activities of catalase and superoxide
dismutase enzymes, as well as proline content, were observed in the irrigation treatment at 30% FC combined with both
levels of biochar and foliar spraying. Irrigation at 30% FC increased H,O, and malondialdehyde contents in the plants.
The results demonstrated that the combined application of biochar and foliar spraying of silica nanoparticles serves as
an effective strategy to enhance growth and drought tolerance in the almond cultivar Shokoufeh under water deficit
conditions. Optimal irrigation management in conjunction with these amendments can improve plant growth under
drought stress by enhancing physiological traits and mitigating oxidative stress.

Keywords: Chlorophyll, Catalase, Elements, Relative Water Content, Total Soluble Solid Content

Received: Jul. 17, 2025; Revised: Sep. 30, 2025; Accepted: Dec. 08, 2025; Published Online: June. 02, 2026
*Corresponding Author: vojodilamia@gmail.com

L-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.



https://creativecommons.org/licenses/by-nc/4.0/
https://jispp.iut.ac.ir/article-1-2235-fa.html
http://www.tcpdf.org

