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Abstract

populations in this province.

Introduction

The word Origanum comes from the words that mean mountain
ornament in Greek (oros= mountain, ganos = ornament). The genus
Origanum belongs to the Lamiaceae family and is commonly known
as oregano and marjoram. Origanum genus includes about 900
species in the world (Davis, [1]; Baser, [2]). Turkey is considered the
gene centre of this genus because 22 species and four subspecies are
represented. They are grouped into eight sections and 14 species are
endemic to Turkey. Origanum acutidens (Hand.-Mazz.) letswaart is
an endemic plant growing in the eastern part of Turkey (Bakis et al,
[3]) and it is rich in carvacrol (Baser et al., [2]; Figueredo et al., [4];
Kordali et al., [5]). Origanum acutidens has very beautiful flowers
with white to pale yellow or pink corollas that flower between
June and August. It is a perennial herbaceous plant (Figure 1). O.
acutidens grows on limestone and on non-calcareous soils, between

This study was carried out in order to determine the existence, the some morphological parameters and essential oil rate of
Origanum acutidens (Hand.-mazz.) letswaart (endemically grown in Turkey) populations in Erzincan province (Turkey). For this
purpose, field trips were organized to all districts within the borders of Erzincan province between July 15 and August 15 and
eleven genotypes having different morphology were determined in four districts with the presence of Origanum acutidens. The
measurements were taken included the fresh herba yield, dry herba yield, dry leaf yield, leaf stem ratio, side branch number, canopy
diameter, plant height, chlorophyll content and essential oil rates in these genotypes. There were found significant differences
(p<0.01) in all parameters except essential oil ratio and morphological variation was determined as high among Origanum acutidens
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1000-3000 m, sometimes in shady places. O. acutidens needs very

little moisture during the growing season (Davis, [1]).

Figure 1: Flowers of Origanum acutidens (Hand.-Mazz.)
letswaart.
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This genus is rich in bitter substances and essential oils [1]. It
was stated that p-cymene (7.5-14.0%) and carvacrol (66.0-72.0%)
were the primary components of the essential oils of 0. acutidens
(Baser et al,, [2]; Sokmen et al,, [6]; Figueredo et al,[4]). Kordali
et al. [5] reported that O. acutidens essential oil and its aromatic
monoterpene components showed potent antifungal activity
against plant pathogens, fungi and phytotoxic effects against
A. retroflexus, R. crispus and C. Albiim (Karagoz and Parlakova
Karagoz, [7]).

In parallel with the developments in the chemical sector, the
manufacturing of chemical drugs has become easier, therefore
interest in plant-derived components has decreased. However,
the adverse effects caused by chemical drugs have recently
attracted interest in plant components again (Avci and Bayram,
[8]). Nowadays, scientists are interested in plant-based drug
materials because the adverse effects seen in chemical drugs are

less common in plant-based drugs and disease strains are more
resistant to chemical-based antibiotics (Diilger et al., [9]). The plant
are grown as endemic in Turkey. Also, there are no studies covering
the morphological features of this plant. The objective of this study
is to gather information about of morphological changes these

specie in the Erzincan province in Turkey.

Materials and Methods
Plant materials

For this purpose, field trips were organized to all districts
within the borders of Erzincan province. 11 different genotypes
were determined in four different districts within the boundaries
Erzincan in Turkey. Plant materials were collected from natural
habitat in full flowering period between August 15 and July 15 in
2016. The geographic information of the genotypes is presented in
(Table 1).

Table 1: Geographical information of genotypes in Erzincan (Turkey).

Genotypes District Latitude Longitude Altitude
iLic-1 li¢ 39°36'30” 38°40'34” 1614
KEMAH-1 Kemah 39°36'38” 38°44'9” 1322
KEMAH-2 Kemah 39°36'20” 38°42'13” 1471
TERCAN-1 Tercan 39°33'35” 39°59'27” 1514
TERCAN-2 Tercan 39°33'41” 39°59'27” 1407
TERCAN-3 Tercan 39°33'28” 39°59'36” 1411
TERCAN-4 Tercan 39°33'37” 39°59'5” 1316
TERCAN-5 Tercan 39°33'58” 39°58'46” 1261
TERCAN-6 Tercan 39°33'41” 40°0'32” 1507
OTLUK-1 Otlukbeli 39°58'9” 40°6'27" 1632
OTLUK-2 Otlukbeli 39°34'3” 39°58'32” 1265

Parameters Observed in the Study

15 plants from each genotype were collected from natural
habitat. The measurements were taken included the the some
morphological parameters and essential oil rate of Origanum
acutidens (Hand.-mazz.) letswaart in Erzincan, Turkey. Plant height
(cm): The part of the main shoot from the soil level to the end of the
shoot was determined by measuring with a ruler. Canopy diameter
(cm): Shadow diameter of the plants was measured by a ruler and
averaged. Fresh herba yield (g plant!): The plants were obtained by
mowingat 10-15 cm soil level with garden shears. Dry herbs yield (g
plant): The plants were obtained by drying the thyme in the shade.
Dry leaf yield: The dried partridges were milled and separated
from the leafs plants with a 4 mm sieve. Number of branches: It
was obtained by counting the side branches on the main stem of
the plant. Chlorophyll content (SPAD): It was measured by portable
chlorophyll meter (Minolta SPAD-502, Osaka, Japan) (Wood et al.,
[10]). Essential oil rate (g ml?): It was determined as g ml* by using

Neo-clevenger apparatus in dried drog leaves and the data obtained
were converted to %.

Statistical Analysis

Analysis of variance from SPSS 20.0 (SPSS Inc.) programme
was performed on the data obtained from the study and then in
conformity with Duncan’s Multiple Range Test, the means were
separated. Morphological parameters was evaluated in fifteen

samples from each genotype.

Results

According to the variance analysis results, the relationship
between all parameters was statistically (p<0.01) very significant.
Fresh herba yield in the province of Erzincan was determined to
vary between 428.23 g and 216 g. The highest fresh herba yield was
measured in OTLUK-2 genotype and the lowest fresh herba yield
was found in KEMAH-2 genotype. In terms of dry herba yield and
dry leaf yield; while the highest genotype was determined OTLUK-2
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(respectively 133.96 g plant® and 96.39 g plant') genotype, the
lowest genotype was measured in TERCAN-1 (respectively 81.00
g plant® and 43.73 g plant?) genotype. The highest leaf stem rate
in Erzincan province was obtained from ILIC-1 (61.36%) and
OTLUK-2 (61.51%) genotypes. The lowest leaf stem rate was
measured in TERCAN-2 (45.98%) genotype. While the number of

lateral branches in Erzincan ranged from 4 (number plant ) to
13 (number plant?), the highest number of lateral branches was
determined in the genotypes OTTLUK-2 and KEMAH-2 (Table 2).
letter at p<0.05 significance level. Values followed by different
lower-case letters in a column were significantly different.

Table 2: Some morphological parameters of Origanum acutidens (Hand.-Mazz.) letswaart.

Locations Frezg :,llzl;:)t_¥)i Ity Drzrgl-:i;l:lg(li)e s Dlé lpelzfn);igld Leaf stem rate (%) Na\?:l l:;ezib‘;?ll;igis
ilig-1 378.76+29.94 b** 118.36+9.36 b** 75.78+5.52 b** 61.63+4.49 a** 6.00£1.58 bc**
Kemah-1 287.20+22.71 ¢ 89.75+7.10d 46.98+3.42 de 59.63+4.34 ab 8.00+1.58 b
Kemah-2 216.00+17.08 e 67.50+5.34 g 46.41+3.38 de 58.44+4.25 ab 13.00+1.58 a
Tercan-1 259.20+20.49 cd 81.00+6.40 e 43.73%3.18 e 59.67+4.34 ab 5.00%1.58 ¢
Tercan-2 135.00£9.83 g 33.12+2.621 21.20+1.54 g 45.98+3.35 ¢ 5.00+1.58 ¢
Tercan-3 280.35+22.16 ¢ 78.13+6.18 ef 46.20+3.36 de 60.01+4.37 ab 8.00+1.58 b
Tercan-4 235.20+18.59 ed 73.50+5.81 e-g 51.23+3.73 cd 59.24+4.31 ab 5.00+1.58 ¢
Tercan-5 224.80+17.77 e 70.25%5.55 fg 47.20£3.44 de 58.82+4.28 ab 14.00+1.58 a
Tercan-6 408.43+32.29 a 99.96+7.90 c 53.82+£3.92 ¢ 59.71+4.35 ab 4.00+1.58 ¢
Otluk-1 185.00+13.47 f 56.00+4.43 h 32.67+2.38f 54.49+3.97 b 5.00+1.58 ¢
Otluk-2 428.23+31.18 a 133.96+9.75 a 96.39+7.02 a 61.54+4.48 a 13.00+1.00 a
Mean 276.20£92.40 81.96+27.73 51.05+19.66 58.10+5.74 7.82+3.88

The plant crown width, known as canopy diameter, ranged from
35 to 57 cm. OTLUK-2 (57 cm) and ILIC-1(56 cm) were identified
the highest canopy diameter genotypes, while the lowest canopy
diameter was found in TERCAN-2 (35 cm) genotype. The longest
plant in this province was the OTLUK-2 genotype and the shortest
plant was the TERCAN-5 genotype. Essential oil rates in Erzincan
ranged from 0.5 to 0.76%.
measured in the OTLUK-1(0.76 %) genotype. The lowest essantial
oilrate was determined in the TERCAN-4 (0.5%) genotype. The most

The highest essantial oil rate was

important parameter showing the photosynthetic activity of plants
is chlorophyll content. The chlorophyll content in this study was
determined to vary between 59.93 and 38.56 (SPAD). The richest
genotypes in terms of chlorophyll content were OTLUK-2 (59393
SPAD) and ILIC-1 (59.60 SPAD) genotypes. The lowest chlorophyll
content was determined in TERCAN-2 (38,56 SPAD) genotype
(Table 3). letter at p<0.05 significance level. Values followed by
different lower-case letters in a column were significantly different.

Table 3: Some morphological parameters of Origanum acutidens (Hand.-Mazz.) letswaart.

Locations Canopy diameter (cm) Plant height (cm) Essential oil yield (%) Chlorophyll Content (SPAD)
flig-1 56.00+4.08 a** 45.00+3.28 bc** 0.58+0.06 bc** 59.60+4.34 a**
Kemah-1 48.00+3.49 bc 39.00+4.36 d 0.56+0.06 bc 56.35+4.10 ab
Kemah-2 48.00+5.37 bc 42.00+4.70 cd 0.52+0.06 ¢ 56.32+4.10 ab
Tercan-1 50.00+5.59 b 33.00+3.69 ef 0.53+0.06 ¢ 55.40+4.03 ab
Tercan-2 35.00+2.55d 30.00+2.18 ef 0.58+0.06 bc 38.56+2.81d
Tercan-3 48.00+3.49 bc 40.00+2.91d 0.53+0.06 ¢ 55.26+4.02 ab
Tercan-4 45.00+5.03 bc 48.00+3.49 ab 0.50+0.06 ¢ 54.80+3.99 ab
Tercan-5 45.00+3.28 bc 34.00+3.80 e 0.56+0.06 bc 51.68+3.76 bc
Tercan-6 48.00+5.37 bc 45.00+3.28 bc 0.56+0.06 bc 53.42+3.89 bc
Otluk-1 42.00+3.06 ¢ 29.00+2.11 f 0.76+0.09 a 48.23+3.51 ¢
Otluk-2 57.00+4.15 a 50.00+3.64 a 0.64+0.07 b 59.93+4.36 a
Mean 47.45+6.99 39.55+7.64 0.58+0.09 53.60+6.75

** Significant at p<0.01. Data (meansSD). There is no difference between the means shown with the same
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Discussion

Origanum acutidens is a very important medicinal plant that
grows as endemic in Turkey. Studies have shown many useful
features of this plant. In addition, this plant has a wonderfully
beautiful appearance that can be used in landscaping (Figure 1;
Davis, [1]). Origanum acutidens plant was known to be present in
Erzincan province. however, no studies so far provided information
about the morphological characteristics of this plant. However,
only studies focused on the proportion of essential oils and their
components. In a study made by Cosge et al. [11]), Origanum
acutidens plant leaf and above-ground components obtained
from the essential oil ratio was calculated as 0.73%. Previous
studies have shown that the chemical contents of the essential oil
components differ. These differences are due to location, climate
and season (Baser, [12-15]).

In this study, fresh herba yield, dry herba yield, drog leaf yield,
leaf stem ratio, canopy diameter, plant height, side branch number,
essential oil ratio and chlorophyll content of this plant were
investigated. It has been determined that there are very important
statistical differences between these parameters (Table 2, Table
3). According to the results of this study, it was revealed that the
morphological variation of this plant in this province is high. It is
a scientifically known fact that the morphological parameters of
plants in their natural habitat do not show different characteristics
only because of their genetic characteristics. External factors such
as altitude, vector and soil characteristics change the morphology
of plants. It can be useful to use molecular marker systems to
understand whether the high phenotypic variation we have
detected is due to environment or genetic effects.
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