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Article type: Abstract

Research article This study aimed to evaluate the effect of salt stress and glutamic acid on
some physiological traits in stevia in vitro culture conditions. This study
was conducted using a completely randomized factorial design with three
replications at the tissue culture laboratory of Pardis University in Tehran.
The physiological parameters, including photosynthetic pigment content,

Article history proline content, MDA content, and antioxidant enzyme activities, were

Received:12.08.2024  assessed according to the interaction effects of glutamic acid and salinity.
Revised:08.12.2024 Finally, the obtained data were analyzed using Minitab 16 and SAS 9.4
Accepted:17.12.2024 software. The results indicated that stevia was sensitive to salinity
Published:22.06.2025 concentrations of 100 and 200 mM. However, glutamic treatments

positively affected physiological parameters under salinity stress. The
results showed that 0.5 mg of glutamic acid could effectively neutralize the
impact of 200 mM salinity. Additionally, the data indicated that stevia
could help mitigate the adverse effects of salinity by enhancing the activity
of impaired systems, such as the antioxidant enzyme guaiacol peroxidase
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Plant Tissue Culture Introduction: Stevia (Stevia rebaudiana Bertoni) is a perennial medicinal
Salinity plant from the Asteraceae family and a valuable natural source of steviol
Stevia glycosides used as non-caloric sweeteners. Increasing demand for healthier

sugar alternatives has intensified interest in stevia cultivation. However,
salinity stress is a major abiotic constraint that negatively affects plant
growth, photosynthesis, and metabolic balance. Salinity induces oxidative
stress through excessive production of reactive oxygen species, leading to
membrane damage and pigment degradation. Plants activate antioxidant
enzymes and osmoprotective compounds to mitigate these -effects.
Glutamic acid, as a key amino acid involved in nitrogen metabolism,
chlorophyll biosynthesis, and stress signaling, has been proposed as an
effective elicitor to enhance stress tolerance. This study aimed to evaluate
the physiological and biochemical responses of stevia plantlets to salinity
stress and glutamic acid application under in vitro conditions.

Materials and Methods: The experiment was conducted as a factorial
arrangement in a completely randomized design with six replications.
Stevia plantlets were cultured on Murashige and Skoog medium
supplemented with benzylaminopurine. Salinity stress was applied using
four sodium chloride concentrations (0, 50, 100, and 200 mM), combined
with four glutamic acid levels (0, 0.05, 0.2, and 0.5 mg L™1). After 50 days
of treatment, plant samples were collected for analysis. Chlorophyll,
carotenoids, proline, total protein, malondialdehyde content, and the
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activities of catalase and guaiacol peroxidase were measured using
standard biochemical assays. Data were statistically analyzed using
analysis of variance and mean comparisons at the 5% probability level.
Results and Discussion: Salinity stress significantly reduced
photosynthetic pigments and increased oxidative damage, as indicated by
elevated malondialdehyde levels and enhanced antioxidant enzyme
activities. Accumulation of proline and total protein increased with
increasing salinity, reflecting stress-induced metabolic adjustments.
Application of glutamic acid significantly alleviated the adverse effects of
salinity by improving pigment content, enhancing antioxidant enzyme
activity, and reducing lipid peroxidation. The interaction between salinity
and glutamic acid was significant for most traits, indicating that glutamic
acid effectively modulated plant responses under stress conditions. The
highest glutamic acid concentration showed the strongest protective effect,
particularly under moderate salinity levels.

Conclusion: Stevia is sensitive to high salinity stress; however, exogenous
application of glutamic acid markedly improved physiological
performance and stress tolerance under in vitro conditions. Glutamic acid
enhanced antioxidant defense, stabilized cellular membranes, and
supported metabolic balance under salinity stress. The results suggest that
glutamic acid can be considered an effective elicitor for mitigating
salinity-induced damage in stevia and may provide a practical strategy for
improving stevia propagation and cultivation in saline environments.
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of glutamic acid on some physiological properties of stevia (Stevia rebaudiana) under salinity
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