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	This study investigated the effects of plant growth regulators on in vitro growth, rooting, callus induction, and secondary metabolite accumulation in Mentha arvensis L. (Lamiaceae). The experiment was conducted under controlled laboratory conditions using in vitro stock cultures maintained in a sterile growth room environment. All cultures were grown on Murashige and Skoog (MS) medium under standardized temperature (25 ± 2°C), photoperiod (16 h light/8 h dark), and light intensity conditions.

Several treatments involving cytokinins and auxins were evaluated. For shoot multiplication, nodal explants were cultured on MS medium supplemented with different concentrations of 6-benzyladenine (BA) ranging from 0 to 1.0 mg/L. The control consisted of hormone-free MS medium. For root induction, regenerated shoots were transferred to MS medium containing various concentrations (0–0.5 mg/L) of three auxins: α-naphthaleneacetic acid (NAA), indole-3-butyric acid (IBA), and indole-3-acetic acid (IAA). In callus induction experiments, leaf explants were cultured on half-strength and full-strength MS media supplemented with 1–2 mg/L of 2,4-D, NAA, or picloram to compare their effectiveness in stimulating callus formation.

The tested traits included shoot number per explant, shoot length, number of leaves per shoot, root number, root length, and leaf number per plantlet. For callus induction, callus size, morphology, and degree of browning were recorded. Additionally, phytochemical traits were assessed by determining total flavonoid content (TFC), expressed as mg quercetin equivalents per gram of dry weight (mg QE/g DW). Essential oil composition of dried in vitro plantlets was analyzed using GC–MS.
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	The article has comprehensive abstract.
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	The entire sections and structure of the manuscript are appropriate.
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	The language/English quality of the article is suitable for scholarly communication.
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