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Abstract: Due to its geographical location, Turkey has to have suitable
conditions for the growth of many products. However, the insufficient amount of
agricultural areas in our country and the small amount of products taken from the
unit area reveal the necessity of applying new techniques in agricultural production.
Especially, nitrate fertilizers applied as product enhancers, depending on the plant
type and soil properties either increases the vegetative parts by increasing the quality,
or washed and fixed in the soil is transformed into a form that plants can not take.
For this purpose, in this research, using volatile oils to reduce and / or prevent the
disappearance of nitrogenous fertilizers by tuming into nitrates. and / or to prevent
them from increasing, and thus increasing the nitrogen uptake of plants, to reduce
the amount of nitrogen fertilizer thrown into the unit area and its effectiveness
against existing chemical nitrate inhibitor fertilizer is discussed. In the literature
review, it was observed that when some medicinal plants and plants obtained from
essential oil were mixed with soil by fertilization, nitrification slowed down and N
use efficiency of plants increased.

Key words: Essential oil, nitrate, nitrogen

1. Introduction

Essential oils have terpenoid / non-terpenoid components which are readily
crystallizable in liquid form at room temperature (Iscan, 2002; Cheng et al., 2007).
It 1s very important to research the essential oil contents of medicinal plants both
scientifically and economically. In order to increase microorganism resistance to all
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known antibiotics, it becomes necessary to investigate plant resources and their
effects on cells. Essential oils are highly active against bacteria and fungi. Essential
oils with many functions. such as intercellular commmmnication and hormones, are
found in parts of plants such as flowers, fruits and wood (Hanamanthagouda et al.,
2007). The effects of essential oils such as antiseptic (inhibiting the reproduction of
microbes), stimulants, and antioxidants increase their importance even more (Lee,
2011). Famulies rich in essential oil components are mainly Labiatae (Lamiaceae)
and Asteraceae (Compositae). Rosaceae, Apiaceae, Lauraceae, Zingiberaceae and
Pinaceae families (Pigkin, 2007). Antibiotic effects of essential oils are the most
widely known properties. They are highly active against bactenia, viruses and
protozoa. Essential oils are complex mixfures containing different components.
Therefore, the degree of action of microorganisms can also vary from plant to plant.
The antimicrobial effect of essential oils may vary depending on the ecological
conditions and species of the plant (Toroglu and Cenet, 2006).

2. Nitrogen in Soil

Nitrogen is the most important for plant nutrition and development (Aktag,
1995). The difficulty of keeping the nitrogen at a certain level in the soil and the high
cost of providing the nitrogen required for the plants make it very important to know
the degree of utilization of the nitrogen fertilizers applied. Therefore, it is extremely
important to know the nitrogen lost in various ways. One of the most important
problems encountered in plant breeding i1s unconscious fertilization. The biggest
problem in this fertilization is due to mitrogenous fertilizers. Excess nitrogen
application. although it does not contribute to the product increases the cost of
production, surface and ground water can be seen as confamunants by mixing
(Karaman et al., 2004; Karaman et al., 2005). In particular, the use of excess
nitrogenous fertilizers is a common problem. Excessively used nitrogen has negative
effects on plant development, yield and product quality (Karaman and Turan, 2012).

3. Effects of Essential Oils on Nitrification

Cytotoxic effect varies depending on the concentration of essential oil in
bactenal cells. Especially the period in which the bacteria appear on the reproductive
curve is of great importance. Cytotoxic effects of volatile oils may vary depending
on phenols, alcohols and aldehyde content (Sacchetti et al., 2005; Bakkali et al.,
2005; 2008). Plants are capable of producing an unlimited number of aromatic
compounds. These compounds are mostly phenolic and their oxygen-bound
derivatives. The antimicrobial properties of the components of carvacrol, engenol
and thymol, known as phenolic compounds, are reported to be quite high Members
of this class are reported to be bacteriostatic agents. The hydroxyl groups form
different antimicrobial activity in the different compound. Phenol compounds
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increase the antimicrobial activity of acetate side groups. Alcohols also have
bactericidal effect rather than bacteriostatic effect and cause protein denaturation on
vegetative bacteria (Dorman and Deans, 2000; Erdogan, 2014).

Since the bacteriostatic effect of essential oils is known, many studies have
been conducted on the effects of essential oils on foods. However, the bacteriostatic
effects of essential oils in the soil, Nifrosomonas spp. and Nitrobacter spp. species
and their effects on developmental periods. Few studies have shown that plant
species such as Pongamia glabra, Azadirachta indica, and Camellia sinensis prevent
nitrification (Sahrawat and Parmar, 1975; Prasad and Power, 1995). When some
medicinal plants and plants obtained from essential oil are mixed into the soil with
fertilization. it has been observed that nitnification slows down and N use efficiency
of plants increases (Kiran and Patra, 2003). In these sources. the essential oils
obtained from medicinal plants, where the researchers generally use whole plants or
wastes as inhibitors, together with the fertilizer matenals. Nifrosomonas spp. and
Nitrobacter spp. species were not used to reduce the effectiveness and increase the
use of N. Patra et al. (2002) in their study, they are used extensively as a nitrification
inhibitor and they have negative effects on other creatures and the environment
stated that. They stated that biological nitrification inhibitors should be used instead,
which are biologically removable, more effective and inexpensive, and increase the
use of N.

4. Conclusion

As a result of this study, it has been determined that essential oils obtained
from medicinal and aromatic plants have a significant effect on the actrvities of
bacteria imnvolved in nitnfication processes. However, the amount of active
substances in the content of the essential o1l and the concentration of the essential oil
to be used are effective at the level of nitrogen availability.
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