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Abstract

Background and Objective: This research was carried out to investigate the effect of chemical, livestock,
biological, and humic acid fertilizers application on some growth traits, dry matter yield, and production of
dragonhead essential oil.

Materials and Methods: The experiment was performed as factorial based on randomized complete blocks
design (RCBD) with three replications at a farm in Ahar city in 2015. The first factor included the application
of chemical and farmyard fertilizers in four levels of control, 100% chemical fertilizer, 50% chemical fertilizer
+ 50% of farmyard manure, and 100% farmyard manure (30 tons per hectare). The second factor included
three levels of control, application of humic acid and Super nitro plus as a biofertilizer. The traits were included
as plant height, number of lateral and flowering stems per plant, main stem diameter, inflorescence length,
flowering stems weight, plant dry weight, dry matter yield, 1000-grain weight, essential oil percentage, and
essential oil yield. To extract the essential oil from the dry matter of the shoot, the water distillation method
was used based on the proposed method of the European Pharmacopoeia and Clevenger apparatus.

Results: The results of the analysis of variance showed that the simple effect of chemical and farmyard manure
fertilizers was significant on all studied traits except 1000-seed weight and the simple effect of biofertilizer
and humic acid on the number of lateral and flowering stems per plant, dry matter yield, 1000-grain weight,
essential oil percentage, and essential oil yield was significant. The interaction of fertilizer and humic acid and
Super nitro plus on essential oil content and essential oil yield was significant. The highest plant height,
inflorescence length, and dry matter yield were obtained with the application of 50% chemical fertilizer + 50%
farmyard manure, the highest number and weight of flowering lateral stems with 100% application of farmyard
manure and the highest number of lateral stems, main stem diameter, and plant dry weight by applying 100%
chemical fertilizer. The number of lateral and flowering stems per plant, 1000-grain weight, and dry matter
yield were significantly increased under Super nitro plus or humic acid application compared to the control.
The highest percentage of essential oil was obtained in the treatments of 50% chemical fertilizer + 50% manure
without humic acid and Super nitro plus (0.77%), 100% farmyard manure + Humica (0.72%), and 50%
chemical fertilizer + 50% farmyard manure with the application of humic acid (0.69%), with no significant
difference each other, respectively. The highest essential oil yield was obtained in 50% chemical fertilizer +
50% animal manure with the application of humic acid (1.83 g.m™), application of 100% farmyard manure
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with the application of humic acid (1.79 g.m) and 50% chemical fertilizer + 50 % of farmyard manure without
humic acid and Super nitro plus (1.74 g.m).

Conclusion: Application of chemical, farmyard, Super nitro plus, and Humica fertilizers had positive effects
on morphological traits, dry matter yield, and essential oil content of dragonhead. Therefore, each of these
nutritional sources as a source of humic acid and nitrogen in the production of dragonhead plants can improve
dry matter yield and essential oil. However, the combined application of farmyard manure and chemical
fertilizers (50% of each) along with the application of humic acid or Super nitro plus will have a greater effect
and efficiency in increasing the yield and production of essential oil. On the other hand, reducing the use of
chemical inputs and replacing them with organic fertilizers, biofertilizers, and growth stimulants such as humic
substances can be considered an important step towards achieving sustainable agriculture.

Keywords: Dracocephalum moldavica L., Dray Matter, Essential Oil, Farmyard Manure, Humic Acid, Super
Nitro Plus.
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