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Effect of foliar application of salicylic acid on some morphological and non-enzymatic
antioxidant characteristics of Licorice (Glycyrrhiza glabra L.) under UV-B stress
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Abstract

Licorice (Glycyrrhiza glabra L.) is valued in various industries for its secondary metabolites. UV-B
radiation stress can impair plant growth and metabolism, while salicylic acid, as a growth regulator,
enhances plant tolerance to stress. This study was conducted to investigate the effects of UV-B and salicylic
acid on growth and non-enzymatic antioxidant characteristics of licorice in a completely randomized
factorial design with three replications during 2023-2024 at Urmia University. Seeds were prepared,
germinated, and planted in pots, and at the 5-6 leaf stage, plants were treated with salicylic acid (0, 1, and
2 mM) via foliar application and UV-B stress (30 minutes daily) for two weeks. Growth traits (fresh and
dry weight of roots and leaves) and biochemical traits (total phenol, flavonoid, anthocyanin content, and
FRAP antioxidant activity) were evaluated. The results showed that UV-B significantly reduced the fresh
weight of roots and leaves and dry weight of roots and leaves (by 67%, 68%, 64.6%, and 37.5% compared
to the control, respectively) but increased total phenol and flavonoid content. Application of salicylic acid,
particularly at 2 mM, mitigated these effects and improved the fresh and dry weight of leaves and roots.
Additionally, salicylic acid combined with UV-B significantly increased phenol content in roots (130%),
which led to an increase inFRAP antioxidant activity. The antioxidant activity of leaves (158%) and roots
(130%) significantly increased under combined treatment of salicylic acid and UV compared to the control.
Leaf anthocyanin content significantly increased under salicylic acid treatment. These findings highlight
the role of salicylic acid in alleviating the negative effects of UV-B and enhancing the antioxidant defense

system of licorice.
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mM (salicylic acid 2 mM+UV-B). Data represent mean =+ SE (n=3). Different letters indicate a significant
difference (P < 0.05) between treatments according to the Duncan test.
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Figure 3- Total flavonoid content of root (A, B) and leaf (C, D) in licorice plants under different levels of
salicylic acid (0, 1, and 2 mM) and UV-B treatment. Control, SA 1 mM (salicylic acid 1 mM), SA 2 mM
(salicylic acid 2 mM), UV (UV-B), UV+ SA 1 mM (salicylic acid 1 mM+UV-B), UV+ SA 2 mM (salicylic
acid 2 mM+UV-B).Data represent mean + SE (n=3). Different letters indicate a significant difference (p<
0.05) between treatments according to the Duncan test.
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Figure 5- Antioxidant activity (FRAP assay) in the root (A) and leaf (B) of the licorice plant under different levels of
salicylic acid (0, 1, and 2 mM) and UV-B treatment. Control, SA 1 mM (salicylic acid 1 mM), SA 2 mM (salicylic acid
2 mM), UV (UV-B), UV+ SA 1 mM (salicylic acid 1 mM+UV-B), UV+ SA 2 mM (salicylic acid 2 mM+UV-B). Data

represent mean + SE (, n=3). Different letters indicate a significant difference (P < 0.05) among treatments according
to the Duncan test.
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