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Extended Abstract

Background and Objective: Stevia rebaudiana is one of the most important medicinal plants and natural
sweeteners, valued for producing glycosides such as stevioside and Rebaudioside A. Rebaudioside A is particularly
important in the food industry and natural sweetener production because of its greater sweetness and more desirable
taste. On the other hand, the extensive use of chemical growth regulators in micropropagation and in vitro culture,
in addition to increasing production costs, may affect plant growth, metabolism, and secondary metabolite
production. In recent years, the use of naturally derived biostimulants has received increasing attention as an
approach more compatible with sustainable agriculture. Accordingly, this study aimed to investigate the potential
of natural extracts of Bon-sorkh (Allium jesdianum) and dandelion (Taraxacum officinale) as biostimulants for
improving growth and increasing Rebaudioside A content in Stevia rebaudiana.

Materials and Methods: In this study, explants were cultured on basal MS medium supplemented with different
concentrations of hydroalcoholic extracts of Bon-sorkh and dandelion and compared with treatments containing
BAP and NAA and a growth regulator-free control. The extracts were applied at 100, 200, and 400 mg/L, sterilized
by cold filtration, and added to the sterile culture medium. Morphological traits, including leaf number, number of
lateral branches, fresh weight, and dry weight, as well as chlorophyll a, chlorophyll b, and soluble sugar content,
were evaluated. Finally, Rebaudioside A content was determined and compared by high-performance liquid
chromatography (HPLC) to assess the effects of the treatments on Stevia-specific metabolite production.

Results: The results showed that the response of Stevia rebaudiana to the natural extracts depended on both extract
type and concentration. Among the extract treatments, application of 400 mg L' Bon-sorkh extract had the greatest
effect on leaf number, resulting in 12.00 leaves, which represented an approximately 38.56% increase compared
with the control. This treatment did not differ significantly in leaf number from the 2 BAP + 1 NAA treatment,
which had a mean of 12.66 leaves. Fresh weight of plantlets treated with 400 mg L' Bon-sorkh extract increased
by 240.7% compared with the control, whereas the corresponding increase in the 2 BAP + 1 NAA treatment was
529.3%. Regarding dry weight, the 400 mg L' Bon-sorkh extract treatment had a mean value of 0.60 g, representing
a 361.5% increase compared with the control, whereas the corresponding PGR treatment resulted in a 515.4%
increase in dry weight relative to the control. In addition to growth-related traits, the treatments significantly affected
photosynthetic pigments and soluble sugars. The highest soluble sugar contents were recorded in the 400 mg L™
Bon-sorkh and dandelion extract treatments, with values of 4.73 and 4.44 mg g fresh weight, respectively,
representing increases of 57.67% and 48% compared with the control (3 mg g fresh weight). HPLC analysis of
four selected treatments showed that some of the selected treatments were associated with increased rebaudioside A
content. Among the four selected treatments, the highest value was recorded in the 100 mg L' dandelion extract
treatment, with a mean of 8.64%, which was approximately three times that of the control. This was followed by the
2 BAP + 1 NAA and 400 mg L' Bon-sorkh extract treatments, with mean rebaudioside A contents of 6.66% and
5.55%, respectively.

Conclusion: Based on the results, Bon-sorkh and dandelion extracts may be considered natural plant extracts with
potential biostimulant activity for modulating growth and certain metabolic responses of Stevia rebaudiana under in
vitro conditions. Bon-sorkh extract at 400 mg L', particularly in terms of leaf number, showed a response
comparable to that of the 2 BAP + 1 NAA treatment; however, its fresh and dry weights were lower than those
obtained with the PGR treatment. Therefore, the findings of this study do not demonstrate the direct or complete
replacement of BAP and NAA with natural extracts. However, because HPLC analysis was not performed for the
other treatments, this finding cannot be generalized to all experimental treatments. Overall, the findings indicate the
potential of natural extracts to modulate certain growth and metabolic traits of Stevia rebaudiana. Further
characterization of the bioactive compounds present in these extracts and investigation of their mechanisms of action
may provide a more comprehensive understanding of these responses in future studies.
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Figure 1- (A)- Powder prepared from medicinal plant extracts (B)- Sterilization of medicinal plant extracts through a syringe filter
(C)- Culture media containing different treatments for cultivating stevia plant cuttings
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Figure 3- Comparison of the mean effects of experimental plant extracts on the number of leaves of Stevia rebaudiana.
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Figure 4- Comparison of the mean effects of experimental plant extracts on the number of lateral branches of Stevia rebaudiana.
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Figure 5- Comparison of the mean effects of experimental plant extracts on fresh weights of Stevia rebaudiana.
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Figure 6- Comparison of the mean effects of experimental plant extracts on dry weights of Stevia rebaudiana
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Table 3- Analysis of variance (ANOVA) of biochemical traits in in vitro culture of Stevia (Stevia rebaudiana)
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Figure 7- Comparison of the mean effects of experimental plant extracts on the number of dry chlorophyll a of Stevia rebaudiana
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Figure 8- Comparison of the mean effects of experimental plant extracts on the number of dry chlorophyll b of Stevia rebaudiana
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Figure 9- Comparison of the mean effects of experimental plant extracts on the soluble sugar of Stevia rebaudiana
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