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Drought is the most prevalent environmental stress that limits plant growth and productivity all across the globe. Barley is one of the most important cereal crop grown worldwide, where it is often subjected to extreme water stress that significantly affects its production. It is also known that wild (Tibetan) barley possesses higher drought tolerance but this trait has been lost during domestication. This study aimed to identify different physiological and anatomical mechanisms conferring drought stress tolerance in wild and cultivated barley, in order to incorporate these traits back in cultivated high yielding varieties. In this study eight barley (two Tibetan wild X123, X030 and six cultivated ZUG293, Franklin, Numar, Gairdener, Commander and Fleet) genotypes contrasting in their drought stress tolerance were used. Plants were grown under glasshouse conditions and were watered at three different regimes: control (100% field capacity) and two deficient irrigations (25% and 12% field capacity, respectively). Anatomical (root length and stomatal density) and physiological traits (leaf water potential; relative water content; organic osmolyte i.e, total soluble sugars and total amino acids; stomatal conductance; leaf and root nutrients and osmolality) were measured and compared. A strong positive correlation was found between the drought tolerance index and all the traits under drought stress except root length, root K+, leaf N+ and leaf Cl- under water stress conditions. Among all genotypes, wild genotypes showed moderate drought tolerance while some of cultivated ones were highly drought tolerance, where as some were highly sensitive. Drought tolerance in wild and tolerant barley genotypes was complex and showed high variability in the performance of studied traits regarding drought tolerance. Genotypes ZUG293 and Numar possessed great tolerance associated 


while Gairdener showed highest susceptibility against drought stress. However, X030 exhibited drought tolerance only on the basis of increase of Potassium uptake in leaf and total amino acids under drought as compared with sensitive barley genotypes
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