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Improving Nutrient Uptake in Wheat Grown Under Drought Stress

Meysam Cheraghi'.?*, Hossein Ali Alikhani!, Majid Basirat?, Seyed Majid Mousavi?, Babak Motesharezadeh!

L Department of Soil Science, Faculty of Agriculture and Natural Resources, University of Tehran, Tehran, Iran
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Abstract

This study aimed to investigate the pivotal role of silicon (Si) in enhancing nutrient uptake in wheat plants
grown under drought stress. It was hypothesized that Si application facilitates nutrient acquisition by
maintaining mechanical and hydraulic root-to-soil contact in drying soils. To test this hypothesis, a pot
experiment was conducted in a climate-controlled greenhouse using two main factors: varying soil moisture
levels and Si treatments. The results showed that drought stress decreased the leaf concentrations of nitrogen,
phosphorus, potassium, and sulfur by 1.23%, 16.97%, 19.33%, and 7.24%, respectively. Under these conditions,
Si application significantly increased the concentrations of these nutrients in wheat leaves. The positive effect of
Si on nutrient uptake in drought-stressed wheat was attributed to enhanced root hair density, facilitated
rhizosheath formation, and improved water uptake. Therefore, integrating Si into the nutritional management of
crops cultivated in drought-prone regions can effectively support nutrient acquisition and plant resilience.

Keywords: Rhizosheath, Root hairs, Silicon, Wheat, Drought tolerance



