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Abastract

Environmental stress triggers a wide range of reactions in plants, ranging from changes in gene expression and cell
metabolism to alterations in growth rate and plant function. Drought, as a major environmental stress, is associated with
various defects in plant growth and development. It has been suggested that the implementation of certain chemicals,
such as gamma amino butyric acid (GABA), can minimize the detrimental effects of drought stress. Using a factorial
pattern based on the completely randomized block design, the current study sought to investigate the effect of GABA
on the vegetative characteristics and resistance indices of saffron (Crocus sativus L.) plants under water deficit
conditions. GABA treatments (with the two concentrations of 25 and 50 uM) were applied to the plants through
irrigation and under three levels (0%, 10% and 15%) of polyethylene glycol (PEG 6000) as drought stress inducers.
Results indicated that GABA treatment could compensate for saffron shoot and root weight loss due to water deficit
conditions. Results also showed that proline, malondialdehyde, and protein contents decreased under drought stress
conditions, but GABA treatment 25 pM (PEG 15%) increased proline and malondialdehyde contents significantly.
GABA treatment at both 25 and 50 uMs increased plant protein content under drought stress conditions. Antioxidant
enzyme activity (e.g., catalase and superoxide dismutase) decreased significantly under drought stress conditions,
whereas peroxidase activity decreased at 10% PEG and increased at 15% PEG. GABA treatment at 50 uM (10% and
15% PEG) increased antioxidant enzymes including catalase and superoxide dismutase. GABA treatment at both 25
and 50 uMs in 15% PEG stress condition increased superoxide dismutase, but the observed difference was not
significant. GABA treatment at 50 uM (10% PEG) significantly increased phenol content, GABA treatment at 25 uM
(15% PEG) increased flavonoid content to considesable extente, and GABA treatment 25 pM (10% PEG) significantly
increased anthocyanin content, respectively. Based on these findings and due to the positive effects of GABA treatment
on the induction of drought resistance in saffron, it is recommended that GABA be used as an effective substance to
fight the detrimental effects of drought stress on saffron plants.
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