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Enhancing Drought Tolerance in Walnut ‘Chandler’ by Controlled
Salt Stress Signal

Hadis Karami, Soheil Karimi*, and Kourosh Vahdati
Department of Horticulture, College of Aburaihan, University of Tehran.
* Corresponding author: skarimi@ut.ac.ir.

Abstract

Walnut (Juglans regia) is drought sensitive crop and a portion of young plants die due to
experiencing water stress and high temperatures soon after transplantation from nursery to
orchard. In this study we tried to induce systemic drought tolerance in one year old walnut
‘Chandler’ trees grown in soilless medium by imposing controlled salt stress (100 mM Na:SOs4,
CaClz, or KNOs) in Hoagland’s nutrient solution. The efficiency of the treatments was determined
by evaluating cell structural damages, water relations, transpiration rate, and osmoregulation in
the leaves after withholding irrigation for a 30-day. Na:SOs, and KNOs significantly reduced
electrolyte leakage under drought stress, which was related to improving relative water content,
leaf water potential and turgidity of leaf tissue. Although leaf water relations of CaCl2 treated
plants significantly improved under drought stress, electrolyte leakage from the leaves was as high
as non-primed drought stressed plants. Enhancement of plant water relations in response to
controlled salt stress pretreatments was firstly related to improvement of osmoregulation capability
in the leaves and later, improvement of stomata function in regulating transpiration rate. In this
regard Na:SOs stress by inducing the highest accumulation of proline and limitation of
transpiration rate in the leaves was the most effective pretreatment for inducing drought tolerance
in Walnut ‘Chandler’.
Keywords: Membrane stability index, Leaf relative water content Leaf water potential, Priming,
Turgor potential.
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