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Abstract

The medicinal plant garden thyme (Thymus vulgaris) is of great importance
due to its valuable secondary metabolites such as thymol. In this study, hairy
root induction was performed using two strains of Agrobacterium
rhizogenes (ATCC15834, A4) and three types of explants (cotyledon, stem,
and leaf). The infected explants were transferred to MS medium containing
antibiotics after co-cultivation. The transformation of the produced roots was
confirmed using the PCR technique and specific primers for the rolB gene.
The traits of induction percentage, fresh weight, and dry weight of the hairy
roots were evaluated in a factorial experiment based on a completely
randomized design with three replications. The PCR results, by amplifying
the 780 bp fragment of the ro/B gene, confirmed the transgenic nature of the
induced roots. Data analysis showed that the interaction effect of bacterial
strain and explant type was significant on all measured traits. The highest
hairy root induction percentage (73%,), fresh weight (2.90 g), and dry weight
(1.91 g) were obtained in the combined treatment of stem explant and strain
ATCCI15834. Strain A4 was less efficient compared to strain ATCC15834.
In general, this study reports for the first time the successful induction of
hairy roots in the medicinal plant garden thyme. The findings indicate that
the optimal selection of explant and bacterial strain plays a decisive role in
the efficiency of hairy root production. The hairy roots induced in this
research can be used as a stable and efficient system for the large-scale
production of valuable thyme secondary metabolites under in vitro
conditions and at the bioreactor scale.

Keywords:  Agrobacterium  rhizogenes, = Garden thyme, Hairy
roots, Secondary metabolites.
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Figure 2- Stages of growth and development of hairy roots in the strain ATCC-15834 medicinal plant garden thyme: Hairy roots on solid
MS medium (a, b, ¢, and d), Growth and development of hairy roots after 2 months of their transfer to Erlenmeyer flasks containing liquid
MS/2 medium in an incubator shaker €
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Tablel. Mean comparison of the treatment combinations resulting from the interaction of bacterial strain and explant type on the measured

Treatment Pertcr:lllttsage of  Fresh weight of Dry weight of
(Bacteria Strains*Explants) ll.ll?(ii?c:;::: hairy roots hairy roots
ATCC-15834*Stem 073 a 290a 191a
ATCC-15834*Leaf 0.53b 1370 0.82b
ATCC-15834*Cotyledon 0.26¢ 1.02¢ 0.53 ¢
A4*Stem 0.46 a 1.14a 0.71 a
A4* Leaf 033D 1.06 b 0.63b
A4* Cotyledon 02b 0.55b 0.10b
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Chart 4 - Effect of bacterial strain and explant type on the percentage of fresh weight of hairy roots in garden thyme
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