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Abstract       Medicinal and aromatic plants are characterized by a high content of 
pharmaceutical compounds, one of the very valuable species being - Thymus 
vulgaris L. (Thyme), due to the high percentage of volatile oil with antibacterial, 
antifungal and anthelmintic properties. This paper aims to monitor the response to 
the "in vitro" culture of Thymus vulgaris L. Seeds from two genotypes of Thymus 
vulgaris L. were germinated on solid medium MS0 and on medium MS + GA3. The 
best germination percentage was obtained for the Thymus I genotype on medium 
supplemented with 0.3 mg / l GA3. The best regeneration rate of the shoots was 
obtained on MS0 medium without hormones. The lowest average number of shoots / 
seedling was obtained in the genotype Thymus vulgaris II. The highest rates of 
rooting for these two genotypes were obtained in culture medium without growth 
hormones.   
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Thymus spp., is one of the most important 

genera in the Lamiaceae family and includes more than 
400 perennial species of aromatic and medicinal plants, 
shrubs or subshrubs. It is native to the Mediterranean 
region and southern Europe [1]. In Turkey there is the 
greatest diversity of this genus, with 38 species, of 
which 53% are endemic [2]. 
 Thymus vulgaris L. is a perennial shrub, 
which grows in the form of a bush, up to 30 cm tall, 
has small leaves, 6-10 mm in length, with short petiole, 
evergreen, fragrant, and its flowers are of lilac-pink, 
purple or red-purple color. It is a plant with special 
requirements for heat; resists drought, but needs more 
water during sprouting. It has a high demand for light, 
preferring areas with southern, south-eastern or south-
western exposure. In the spontaneous flora it grows in 
pastures, on stony soils, and in the culture it prefers the 
fertile soil, rich in calcium, permeable. The most 
favorable perimeters of culture in Romania are those in 
the south and southwest of the country. It multiplies by 
seeds and division. 
 Thymus vulgaris L. is a natural source of 
phenolic oils, oleoresins, being used fresh or dried [3]. 
and is widely used worldwide for medical and non-
medical purposes. Due to their antiseptic, carminative, 
antimicrobial and antioxidant properties, they have 
been used in traditional medicine for centuries [4]. 
 The antiseptic properties of thyme have been 
discovered by the Sumerians. The Greeks used the 
plant as a "source of courage", the Egyptians used the 
extract in the embalming process, and the Romans - to 
purify the temples, being the ones who spread thyme 
throughout Europe. Starting with the year 1300, the oil 
served as a dressing applied externally or for washing 

the oral cavity. In 1997, the International Association 
for Medicinal Plants chose thyme as the medicinal 
plant of the year. Thyme has, through phenolic 
compounds and flavonoid content, antiseptic, 
antifungal action. The oil, tea, syrup obtained from the 
plant are used in dyspepsia, chronic gastritis, asthma, 
laryngitis, tonsillitis (as a gargle), bronchitis, cough of 
the upper respiratory tract, infections, etc. 
 Nowadays, worldwide, about half of 
pharmaceuticals are based on medicinal plants or 
contain active ingredients extracted from plants 
(alkaloids, glycosides, essential oils etc.). 
 Plants in the spontaneous flora are a rich 
source of therapeutically active compounds [1]. These 
compounds can be antioxidants, dyes, vitamins, amino 
acids and other substances of great importance for 
human life. 
 The most studied aromatic and medicinal 
plants are those used for therapeutic purposes [17]. An 
important role in the therapeutic application is due to 
the assimilation of pigments from different plants. 
 The use of plants in the prevention and 
treatment of diseases is the oldest and best known form 
of medicine, these plants having a high content of 
compounds of great pharmaceutical importance. 

Experts in the field state that the natural 
balance of the active elements contained in plants is 
less harmful and more effective than synthetic 
medicines containing a single active ingredient [3]. 

Medicinal and aromatic plants have many uses 
as food, medicine, cosmetics and spices and have been 
used since the beginning of human history. 

Widespread use has been associated with 
uncontrolled harvesting in the geographical area, 
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leading to a drastic reduction in many natural 
populations. For this reason, Thymus vulgaris L. is a 
candidate species for the development of "in vitro" 
culture strategies that allow combining the growing 
demand for raw materials from this plant with the 
conservation of natural populations.  

"In vitro" culture techniques are currently part 
of plant conservation strategies in many countries, 
using plant material but at the same time respecting 
natural populations, being used in the clonal 
multiplication of valuable genotypes. The yield of 
micropropagation depends on the correct choice of the 
primary explant and the formation of new seedlings 
[5]. There are many factors that influence the success 
of the "in vitro" propagation of various medicinal 
plants. The aim of this paper is to follow the response 
of "in vitro" culture of Thymus vulgaris L. on different 
culture media. 

 
Material and Method 
 

The plant material was represented by two 
genotypes of the Thymus species. In our research for in 
"vitro" culture initiation there were used seeds as 
explants. For the initiation of "in vitro" cultures, the 
seeds were sterilized in three stages, namely: 
immersing them in 70% ethyl alcohol for 1 minute, 

washing the seeds with sterile distilled water, 
immersion in 0.1% concentration of HgCl2 for 5-10 
minutes, and finally rinsing in five batches of sterile 
distilled water. The seeds were germinated on 
Murashige & Skoog Medium (MS0) and MS added 
with 0.3 mg / l GA3. Germinated seed containers were 
stored in growth chambers at 24 °C in the dark. The 
number of germinated seeds was recorded after 30 
days. The germinated seeds were used to obtain the 
explants. Explants of Thymus vulgaris, 1-1.5 cm in 
length, were grown on MS medium supplemented with 
1 mg / l kinetin + 0.3 mg / l GA3 to obtain shoots. The 
shoots were transferred to hormone-free MS medium 
and MS + 0.03 mg / l 2.4D for rooting. The cultures 
were incubated at 23 ± 2 °C, under a 16-h photoperiod. 
The data obtained were statistically processed. 
 
Results and Discussions 
 

Regarding the percentage of germination, 
from Fig. 1 it can be seen that, on MS0 medium, the 
best germination was obtained in the case of the 
genotype Thymus vulgaris I, with a percentage of 75%, 
while genotype II registered a germination percentage 
of 40%. If the culture medium was added with GA3 the 
germination percentage increased to 55% for Thymus 
II Genotype, and to 94% for Thymus I. 

 

 
Fig. 1. Germination percentage for Thymus vulgaris L. 

 
Regarding the number of shoots per explant 

(Fig. 2), an average of 6 shoots / seedling was obtained 
at Thymus I if this genotype was grown on MS + 1 mg 
/ l kinetin + 0.3 mg / l GA3. The application of growth 
hormones in the culture medium had a significant 
influence on the formation of shoots. For successful in 
vitro shoot proliferation usually a combination of two 
or more different types of growth regulators is 

required, with the cytokinin–auxin interaction 
considered to be the most important for regulating 
plant growth (Evans et al.1981). Ozudogru et al. [21] 
concluded that the most efficient medium at the 
multiplication stage were semi-solid MS medium 
supplemented with 1 mgdm − 3 kinetin and 0.3 mgdm 
− 3 GA3. 
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Fig. 2. Number of shoots per explant 

 
In the medium MS0, the length of the shoots 

had average values between 2 - 3 cm, while in the 
medium MS + 1mg / l kinetin + 0.3mg / l GA3, the 
dimensions of the shoots were between 3.5-5 cm (Fig. 

3). Regarding the length of the shoots (Fig. 3), the best 
results were obtained in the case of the Thymus I 
genotype (5 cm).  

 

  
Fig. 3. The length of the shoots (cm) 

 
The highest multiple shoot formation rate was 

obtained when tissues were cultured on MS medium 
without hormons. The results are in accordance with 
the results obtained by other authors. [12, 23].  

 

 
Fig. 4. Shoot regeneration rate 

 



 77

 
Fig. 5. Rooting rate 

 

    
Fig. 6 (a and b). The seeds of the studied genotype 

 

 
Fig. 7. Containers with seeds of genotypes TV I and TV II, germinated on the two environmental variants,  

in the growth chamber 
 

    
Fig. 8. (a and b). Containers with explants of TV I and TV II genotypes 
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For “in vitro” cultures, it is known that the 
auxins are responsible for cell elongation and 
stimulating root development. Micropropagated shoots 
of Thymus vulgaris were transferred to MS medium, 
supplemented with 0.03 mg / L− 2,4-D for rooting. The 
highest rates of rooting for these two genotypes were 
obtained in culture medium without growth hormones 
 
Conclusions 
 

The highest germination rate recorded by 
Thymus was 1. 94% on the culture medium added with 
GA3. On average, a number of 6 shoots / explant was 
obtained in Thymus I grown on MS + 1 mg / l kinetin + 
0.3 mg / l GA3 medium. 

The application of growth hormones in the 
culture medium had a significant influence on the 
formation of shoots. Regarding the length of the shoots, 
the best results were obtained in the case of the Thymus I 
genotype (5 cm). The highest multiple shoot formation 
rate was obtained when tissues were cultured on MS 
medium without hormones. The highest rates of rooting 
for these two genotypes were obtained in culture 
medium without growth hormones. 
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