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Improving Tolerance of Walnut ‘Chandler’ Against Drought Induced
Oxidative Damages by Salt Stress Pretreatment

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

Abstract

Great sensitivity of Walnut (Juglans regia) to drought causes death of major portion of young
plants after transplantation 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:S04, CaClz, or KNO3) in Hoagland’s nutrient solution. The effectiveness of the treatments in
development of drought tolerance was evaluated by determining oxidative damages, and evaluation of the
total protein concentration, the activity of catalase and ascorbate peroxidase, and the content of
carotenoids, anthocyanin and phenolic compounds in the leaves after withholding irrigation for a 30 days.
Na2SO4, and KNQOs improved membrane stability index under drought stress condition. Under drought
stress, concentration of MDA and hydrogen peroxide decreased by the pretreatments and higher protein
concentration and antioxidant enzyme activity were observed in these plants. In particular, Na:SO4 was
the most efficient treatment in reducing oxidative stress damages. The content of non-enzymatic
antioxidants including anthocyanins and phenolic compounds also significantly increased in pretreated
plants in comparison to the non-pretreated plants under drought stress. In this regard, the greatest
increase in non-enzymatic antioxidants were observed in KNO;s treated plants. In conclusion, higher
antioxidative activity in the leaves of the salinity-pretreated plants was found to be key response for
improving walnut drought tolerance.
Keywords: Antioxidant enzymes, Hydrogen peroxide, Membrane stability, Malondialdehyde, Juglans
regia.
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