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Water deficit is one of the most important environmental stresses affecting the establishment
and early growth of medicinal plants, and identifying genotypes adapted to such conditions is a
crucial step toward the development of sustainable cultivation systems. In this study, the
responses of four Glycyrrhiza glabra genotypes to drought stress were evaluated under two
controlled environments, including laboratory and greenhouse conditions. In the laboratory
experiment, drought stress was induced using polyethylene glycol (PEG 3000) at different
osmotic potentials, while in the greenhouse experiment different soil moisture regimes based
on percentages of field capacity were applied using a randomized complete block design with
four replications. To characterize the response patterns of the genotypes, several traits were
measured, including germination percentage, radicle length, plumule length, seed vigor index,
chlorophyll content, proline concentration, and soluble sugar content. The results indicated that
increasing drought stress significantly reduced germination parameters and seedling growth
traits, and chlorophyll content also declined under stress conditions. In contrast, the
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accumulation of proline and soluble sugars increased under drought stress, suggesting the
activation of osmotic adjustment mechanisms and protective responses in the plant. Significant
differences were also observed among the genotypes in their responses to drought stress,
indicating the presence of variability in their adaptive capacity. Also, a significant difference
was observed between genotypes in terms of the severity of drought response, indicating the
existence of diversity in their adaptive capacity. Based on the results, the Arak genotype (808)
was identified as the most tolerant and the Mazandaran genotype (3151) as the most sensitive
genotype; so that the main difference between these two genotypes was in maintaining the
germination percentage, seed vigor index and seedling length under severe stress conditions, as
well as the amount of soluble sugars accumulation. In summary, the simultaneous use of
growth and biochemical indices at the seedling stage can be an efficient approach to identify
drought-tolerant genotypes in licorice.
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