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Objective: This study aimed to investigate the effects of foliar application of
wood vinegar and mycorrhizal fungi on the agronomic and biochemical
characteristics of Thymus vulgaris (thyme).

Method: A factorial experiment was conducted using a randomized complete block
design with three replications at the Takestan University research farms during 2021-
2023. Factors included three mycorrhizal treatments (control, seed inoculation, and soil
inoculation with G. mosseae, G. etunicatum, and G. intraradices) and four wood
vinegar levels (control, foliar spray of 5, 10, and 15 mL/L).

Results: The interaction between wood vinegar and mycorrhiza significantly
affected root fresh and dry weight. The highest root fresh weight (7587.5 kg/ha),
representing a 93% increase over the control, was achieved with 10 mL/L wood
vinegar combined with G. mosseae. Conversely, the lowest root fresh weight was
observed with 15 mL/L wood vinegar and G. etunicatum. Similarly, the highest
root dry weight (89% above control) occurred under the same treatment. Foliar
application of wood vinegar and inoculation with G. mosseae enhanced canopy
diameter and root colonization, with the peak colonization (about 14% increase) at
10 mL/L wood vinegar. Biochemical analyses revealed that 10 mL/L wood
vinegar increased carbohydrate content, total protein, and essential oil content by
32%, 55%, and 100%, respectively. G. mosseae also increased carbohydrate and
protein levels by approximately 15% and 45%.

Conclusions:  Applying 10%. wood vinegar in combination with G.
mosseae optimized dry matter production and improved biochemical traits such as
soluble carbohydrates, total protein, and essential oil content. These treatments
enhanced nutrient uptake and root colonization, leading to significant
improvements in thyme's biomass yield and quality.
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