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Table 1- Some physical and chemical characteristics of soil in experimental site
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) "
Loamy- 7.6 3.39 0.65 0.055 10 300
clay
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Table 2- Some chemical characteristics of used vermicompost
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7 1.1 65 4.92 0.61 3.19
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Table 3- Analysis of variance (mean of squares) of effect of vermicompost and nitroxin on quantity and quality of essential oil

of dragonhead
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essential oil
"_’SJ_ 2 0.001361™ 0.666666" 0.666666™ 0.166666" 0.570416™ 0.000001™
Replication
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error
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ns, * and **: Non-significant and significant at the 5 and 1% levels of probability, respectively.
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Table 4- Means comparison of intraction of vermicompost and Nitroxin on some traits studied of dragonhead
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Non- 0.042° 23.05° 583 % 173"
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seeds
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* Means, in each column followed by at least on letter in common are not significantly different at 5% probability level, using

Duncan’s multiple range test.
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Introduction

Dragonhead (Dracocephalum moldavica L.) is an annual herbaceous aromatic plant and belongs to
Lamiaceae family. It is native to south of Siberia and Himalayan hillsides. The essential oil content shows great
variation due to plant origin. The main constituents of dragonhead essential oil have been reported as geranial,
geranyl acetate, neral and geraniol. Using organic manures and biofertilizers such as vermicompost and nitrogen
fixing bacteria contain azotobacter and azospirillum has led to a decrease in the application of chemical
fertilizers and has provided high quality agricultural products. Several studies have shown that organic and bio-
fertilizers application such as vermicompost and Nitroxin can increase quantity and quality of essential oil of
medicinal plants of dragonhead, anise and thyme (Darzi et al., 2013; Mafakheri et al., 2012; Mohammadpour
Vashvaei et al., 2015). Therefore, the main objective of the present field experiment was to investigate the
effects of vermicompst and Nitroxin biofertilizer on quantity and quality of essential oil of dragonhead.

Materials and methods

An experiment was conducted as afactorial experiment in the base of randomized complete blocks design
with six treatments and three replications at research field of Agriculture Company of Ran in Firouzkuh of Iran
in 2013. The factors were Vermicompost in three levels (0, 5 and 10 t.ha™) and Nitroxinbiofertilizer (inoculated
seeds and non-inoculated). Inoculation was carried out by immersing the dragonhead seeds in the cells
suspension of 10 CFU/ml for 15 min. The required quantities of vermicompost were applied and incorporated to
the top 5 cm layer of soil in the experimental beds before planting of dragonhead seeds. Each experimental plot
was 3 m long and 2.28 m wide with the spacing of 10 cm between the plants and 38 cm between the rows. There
was a space of one meter between the plots and 2 meters between replications. In this study, quantitative and
qualitative traits of dragonhead essential oil content, granial percent, granyl acetate percent, neral percent,
graniol percent and neryl acetate percent in essential oil were evaluated. For determine the essential oil content
(%), about 100 g dried herb of dragonhead (dried in shadow) as sample from the each plot were selected and
then were subjected to hydro-distillation (Clevenger type apparatus) for 2 till 3 hours. For identifying the
essential oil components, essential oil fraction was collected and subjected to GC and GC/MS (gas
chromatography and gas chromatography-mass spectrometry) analysis. Analysis of variance by using SAS
software and mean comparisons by Duncan’s multiple range test (at the 5% probability level) was done.

Results and discussion

The present resultsshow that the highest essential oil content in applying 5 t.ha™ vermicompost and the
maximum geranyl acetate in essential oil in applying 10 tha® vermicompost were obtained. Nitroxin
biofertilizer showed significant effects on geranyl acetate in essential oil only, as the highest geranyl acetate
were obtained by using the Nitroxin (inoculated seeds). Also, the intractions effect of factors on essential oil
content, geranyl acetate, graniol and neryl acetate in essentlal oil were significant, as the highest essential oil
content and neryl acetate percent at treatment of 5 t.ha™ vermicompost and without appllcatlon of Nitroxin and
the maximum geranyl acetate and the lowest geraniol in essential oil at treatment of 10 t.ha™ vermicompost and
application of Nltroxm were obtained. According to the results of this study, the maximum essential oil quantity
at treatment of 5 t. ha vermicompost and without application of Nitroxin and the highest essential oil quality at
treatment of 10 t.ha™ vermicompost and application of Nitroxin were obtained.
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Conclusion

Vermicompost application positively influenced on quantity and quality of essential oil dragonhead, as the
highest essential oil content in treatment of application of 5 t.ha™ vermicompost and the highest essential oil
quality in treatment of integrated application of 10 t.ha™ vermicompost and Nitroxin were obtained. On the base
of research results, organic and bio-fertilizers application such as vermicompost and Nitroxin in a sustainable
agriculture system can be caused in improvement of qualitative characters of dragonhead.
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