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Abstract

Background and Objective: Phosphorus plays a crucial role in the growth of medicinal plants. Phosphate-solubilizing
bacteria (PSB) improve phosphorus uptake, while phenylalanine positively influences plant metabolic pathways. This
study aimed to evaluate the effects of growth-promoting PSB and foliar application of phenylalanine on the growth
characteristics, photosynthetic pigments, and essential oil content of meadow sage (Salvia virgata Jacq.) under
greenhouse conditions.

Methods: The experiment was conducted in a factorial arrangement, based on a completely randomized design with two
factors: nine bacterial species (Pantoea agglomerans, Bacillus pumilus, Bacillus licheniformis, Bacillus megaterium,
Bacillus subtilis, Pseudomonas fluorescens, Pseudomonas putida, Enterobacter cloacae, Rhizobium meliloti) and a
control, and three concentrations of foliar-applied phenylalanine (0, 100, and 200 mg L), with four replications.
Results: The interaction between bacteria and phenylalanine had a significant effect on all measured traits at the 1%
probability level. The highest plant height and fresh and dry root weights were obtained with P. putida combined with
foliar application of 200 mg L' phenylalanine. Application of B. licheniformis with 200 mg L' phenylalanine increased
leaf relative water content (45.6%), chlorophyll a (50.0%), chlorophyll b (39.6%), total chlorophyll (35.9%), and
carotenoids (39.4%) compared with the control (no bacteria or phenylalanine). The highest essential oil yield (0.57 %w/w)
was observed in the P. fluorescens treatment combined with foliar application of 200 mg L™! phenylalanine.
Conclusion: These findings indicate that application of B. licheniformis and P. fluorescens, together with foliar
application of phenylalanine at 200 mg L', can effectively enhance essential oil yield and photosynthetic pigment content,
thereby improving the yield and quality of meadow sage.
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Table 1. Physical and chemical characteristics of the planting substrate
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Potassium (K) Phosphorus (P) Nitrogen(N) Organic carbon Electrical conductivity
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Fig. 1. Interaction effect of phosphate solubilization bacteria and foliar application of L-Phenylalanine on essential oil content of
meadow sage. Means with similar letters are not significantly different (Tukey, P < 0.05).
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