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Abstract

One of the main pillars in sustainable agriculture and cultivation of medicinal plants is
the use of biofertilizers in agricultural ecosystems with the aim of eliminating or reducing
the consumption of chemical inputs. For this purpose, the experiment was performed in
the form of a randomized complete block design with three replications in the spring of
2018 in a research greenhouse located in the city of Urmia. First, the soil sample was
analyzed and its physical and chemical properties were measured. Thymus daenensis
Celak seeds were prepared and cultivated to produce seedlings. Seedlings were
transferred to pots after inoculation with Azotobarvar-2 and Phosphatebarvar-2
biofertilizers. Each pot contained 4 plants. The flowering branches of the plants were
harvested at the full flowering stage. After drying in the shade, essential oils extracted by
hydrodistillation using a Clevenger-type apparatus. Essential oil components were
analyzed and identified using GC and GC-MS devices. The constituents of the essential
oils were identified by mass spectrum, their retention index (RI) and compared with the
retention indices reported in reliable sources. The essential oils yield related to control
samples and treatments of Azotobarvar-2 and Phosphatebarvar-2 was 2, 2.5 and 5 percent,
respectively. In total, 29 compounds from the essential oil of this plant were identified,
which included the range of 94.98-97.22, and the main constituents of the essential oil,
including thymol (65.29, 72.65 and 48.99%), caryophyllene (4.27, 4.29 and 11.92%),
eucalyptol (4.95, 3.16 and 8.51%) and borneol (3.66, 3.83 and 4.64%) respectively were
for the control sample, Azotobarvar-2 and Phosphatebarvar-2. According to the results,
treatment with the Phosphatebarvar-2 fertilizer increased the essential oil yield and its
main compounds in Thymus daenensis Celak. while the quantitative and qualitative
increase of essential oil under Azotobarvar-2 fertilizer treatment was not significant
compared to the control.
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Table 2- The comparison of means, amount and composition of essential oils in control plants and plants treated with
azetobarvar-2 and phosphatebarvar-2
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RI: Kovats Index; in each column, there is no significant difference between the means with same letter (Duncan's Multiple
Range at the level of 5% probability)
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Table 3- The type, number and percentage of groups in essential oil of Thymus daenensis Celak. under effect of
Azetobarvar-2, Phosphatebarvar-2 biofertilizers and control plants.
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Table 4- The results of analysis of variance by GLM of compounds in Thymus daenensis Celak. essential oil treated
with azotobaror-2 and barvar-2 phosphate fertilizers
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