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Abstract- Garden thyme is one of the herbaceous perennial plants. The plant growth promoting rhizobacteria (PGPR) can 
influence plant growth and metabolism. Pseudomonas is one of the PGPRs. In this experiment we applied different strains of 
Pseudomonas in order to determine their effects on growth and essential oil percentage of garden thyme. The treatments 
were different strains of Pseudomonas (strains 173, 168, 159, 169 and 187) and they compared to control (without using 
bacteria). Experiment was carried out using a randomized complete block design (RCBD) with three replications. The 
highest value of shoot height (80.00 cm) was obtained by using strain 187. The maximum shoot fresh and dry weights were 
achieved on strain 187. Root fresh and dry weights were the maximum when strain 187 used. Essential oil percentage was 
maximum (1.91%) by application of strain 187.   
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I. INTRODUCTION 
 
Garden thyme (Thymus vulgaris L.), belonging to 
Lamiaceae (Labiatae) family, is one of the most 
important medicinal plants. This is herbaceous and 
perennial plant. Garden thyme is native to the western 
Mediterranean region and Southern Italy (Matiljan, 
2008). The upper parts of the plant contain popular 
herbal compounds and spice, used in all developing 
countries, so has a very important role in 
phytotherapy (Razic et al., 2003). Some compounds 
such as polyphenolics are commonly found in 
medicinal plants and have multiple biological effects 
like antioxidant activity (Wojdylo et al., 2007).  
Biofertilizers are microbial inoculants contain living 
cells of micro-organism such as bacteria, algae and 
fungi which may help plant growth. Biological 
activities are markedly enhanced by microbial 
interactions in the rhizosphere of plants (Tilak and 
Reddy, 2006). The plant growth promoting 
rhizobacteria (PGPR) are one of the most important 
bacteria in the rhizosphere and can influence plant 
growth by production of phytohormones or through 
nitrogen fixation and production of bio-control agents 
against soil-borne phytopathogens (Glick, 2003). 
Agronomical practices can change growth and active 
substances of thyme plants (Naghdi badi et al., 2004; 
Jordan et al., 2006). Application of biofertilizers as 
substitute for inorganic fertilizers should not be 
considered as a simple objective and short term 
benefits, but as a mean to improve environmental 
conditions and human health. Different PGPR 
including associative bacteria such as Azospirillum, 
Bacillus, Pseudomonas, Enterobacter have been used 
for their beneficial effects on plant growth (Kloepper 
and Beauchamp, 1992; Ho¨flich et al., 1994). This 
experiment was carried out by different strains of 
Pseudomonas in order to determine their effects on 
growth and essential oil percentage of garden thyme. 

II. DETAILS EXPERIMENTAL 
 
2.1. Plant materials and experimental conditions 
The experiment was carried out in the greenhouse at 
Parsian, State of Hormozgan, Iran. Thyme seeds were 
sown in the 7 kg pots containing 2/5 soil, 2/5 sand 
and 1/5 peat (v/v). The pot mixture were tested before 
applying treatments and the texture was loamy sand 
with PH=6.5, organic C=2.47%, total N=0.3%, 
available P=5.6 mg/kg, available K=144 mg/kg and 
EC=2.0 ds/m. The treatments were different strains of 
Pseudomonas (strains 173, 168, 159, 169 and 187) 
and comparing them to control (without using 
bacteria). The strains were prepared from Soil and 
Water Research Institute, Karaj, Iran. Inoculation was 
conducted during sowing the seeds, below and above 
the seeds on the soil. Experiment was conducted 
using a randomized complete block design (RCBD) 
with three replications. Each replicate contained 4 
pots. Plants were harvested at vegetative stage. Plants 
kept at 303/193C day/night temperatures. Shoot 
height and fresh weights of shoot and root were 
measured. Shoots and roots were dried at 27C for 10 
days. 
2.2. Essential oil extraction 
Isolation of essential oils was performed using 
hydrodistillation of dried sample of shoots using a 
Clevenger-type apparatus over 3 hours. The oils were 
dried over sodium sulphate. 
2.3. Statistical analysis 
The data were subjected to analysis of variance 
(ANOVA) using SAS computer software and means 
compared with DNMRT at 5% level of probability. 
 
III. RESULTS AND DISCUSSION 
 
Pseudomonas strains could change growth 
characteristics and oil percentage of garden thyme 
(Table 1). The highest value of shoot height (80.00 
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cm) was obtained by using strain 187 which was 
significantly different when compared to other 
treatments. The maximum shoot fresh and dry 
weights (74.00 g and 19.15 g, respectively) were 
achieved on strain 187 and the minimum were 
obtained at control. Root fresh weight was the 
maximum (24.88 g) when strain 187 used. The 
highest value of root dry weight (5.69 g) was 
obtained by using strain 187 which was not 
significantly different when compared to strain 173.  
Essential oil percentage was maximum (1.91%) by 
application of strain 187 which was significantly 
different when compared to other treatments.     
According Sharafzadeh (2011), nutrients are able to 
change growth and total phenolic content of garden 
thyme. Omidbaigi and Arjmandi (2002), showed that 
nitrogen and phosphorus are necessary for producing 
the highest yield of thyme. Brown (1974), illustrated 
that Azotobacter paspali can release IAA in the 
medium.  
PGPR help plants via different mechanisms. One is 
production of secondary metabolites like antibiotics, 
cyanide, and hormonelike substances. Another 

mechanism is antagonism to soilborne root pathogens 
and phosphate solubilization. Improvement of 
phosphorus nutrition is one of the factors involved in 
plant growth promotion by PGPR. These bacteria 
may improve plant P acquisition by solubilizing 
organic and inorganic phosphate sources through 
phosphatase synthesis or by lowering the pH of the 
soil (Dart, 1986; Goldstein, 1986; Sharafzadeh, 
2012). 
PGPR can biologically fix nitrogen (Glick, 2003), 
Facilitate plant nutrition and enhance plant growth, 
since the nutritional plants status is enhanced by 
increasing the availability of nutrients in the 
rhizosphere (Bar-Ness et al., 1992; Richardson, 
2001). Udagawa (1995), showed increasing in leaves 
fresh and dry weights of thyme by increasing in 
nutrients concentration in aquatic growing medium.  
Nitrogen and phosphorus play important role in 
essential oil biosynthesis. Besides production of 
pyruvate, these elements are present in ATP, NADP 
and CoA structure which terpenoid biosynthesis 
depend on such coenzymes (Sell, 2003; Kapoor et al., 
2004).

 
Table 1. Effects of different strains of Pseudomonas on growth and essential oil percentage of garden thyme. 

 
 

In each column, means with the same letters are not 
significantly different at 5%  level of  Duncan’s new 
multiple range test. 
 
CONCLUSIONS 
 
Pseudomonas strain 187 resulted in the best values of 
growth and essential oils content under present 
experimental conditions. 
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