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In the study, a genetic pool was created with plant samples taken from the locations where the 

Thymbra spicata var. spicata L. plant, which is culturally and economically important, grows 
densely in the province of Hatay. Plants were propagated with cuttings taken from these single 

plants. 213 plants were collected from 68 different locations for the genetic pool. The leaves of the 

plants in this gene pool were examined in terms of the number of essential oil glands per unit area 
and the diameter of the essential oil glands. The number of glands per unit area in plant leaves 

showed a wide variation and ranged from 5.61 to 56.04 pieces/mm². The diameters of the oil 
glands varied between 75.40 - 112.86 µm and the average diameter was determined as 94.09 µm. 

In the study, it was determined that some plants with low essential oil ratios such as Z144 and 

Z158 also have low oil glands number and oil glands diameter. It would be appropriate to evaluate 
these values obtained as preliminary knowledge together with future ontogenetic variability 

studies.  
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INTRODUCTION 

The plant species that make up plant formations do not show the same 

characteristics everywhere. With the emergence of local differences arising from 

climate, soil and geomorphological features, the plant species that make up the plant 

communities diversify. The region, which includes many mountains, plateaus and valley 

areas, especially Amanos mountains, is in a very rich position in terms of biological 

resources. In addition, there is a rich biological diversity with the amount of rainfall and 

high relative humidity in the summer months (Çakan and Byfield, 2005; Vural and 

Aytaç 2005; Avcı, 2005). There are plant species that are naturally found in this region, 

almost all of which are collected from nature or traded for various purposes. Among 

these, Thymbra spicata var. spicata L. comes first. 

Thyme species are most export products made of medicinal and aromatic plants in 

Turkey (Özgüven ve ark. 2005). Flora of Turkey has four species of this plant is located 

naturally which are Thymbra spicata var. spicata, Thymbra spicata var. intricata, 

Thymbra sintenisii var. sintenisii and Thymbra sintenisii var. isaurica (Davis, 1982; 

Başer, 2002). Thymbra spicata var. spicata L., which is called sater, zahter or blackhead 

thyme (Baytop, 1994) naturally grows intensively in the Eastern Mediterranean region, 

especially in the province of Hatay. The plants collected from nature are mostly 

consumed fresh traditionally in the region. In addition, it is dried and used as a spice 

and tea, and its essential oil, which is rich in carvacrol, is also used for different 

purposes. T. spicata L. is a plant that naturally grows intensively in Mediterranean 

countries and in the Mediterranean region of Turkey, especially in Hatay province. 

Although there are many studies on the morphology, anatomy, amount of essential 

oil, components and antimicrobial properties of the thymbra plant, studies on agriculture 

are very limited in Tukey (Doğan et al., 1987; Hancı et al., 2003; Özel et al., 2003; 

Baydar et al., 2004; Erken, 2005; Özcan et al., 2008). Inan et al. (2011), in their study 

on Thymbra spicata L., which they collected from Adıyaman region, determined that 

the amount of essential oil changed in different harvest times and that the highest rate of 
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essential oil was obtained from plants harvested during the flowering period. Kızıl 

(2013) made evaluations on 28 different populations collected from Southeast Anatolia 

and the Mediterranean region and determined that there were significant differences 

between the populations. Carvacrol is the most abundant component as the main 

component (Başer, 2002). But Hancı et al. (2003) stated that this species also has 

thymol-containing chemotypes. 

Although standardization is important in all other agricultural products, it is even 

more important for medicinal plants. Because products that do not meet certain quality 

standards cannot be traded. Ensuring standardization in agricultural products is possible 

by growing standard products. This can only be achieved through variety breeding. 

Breeding studies are long-term but must be done. First of all, the genetic material we 

have should be well known and its genetic potentials should be revealed. In this study, 

the number of glands per unit area and the size of the oil glands in the leaves of the 

thymbra grown in different locations in the flora of Hatay, and the infrastructure for 

future single plant selection improvement. is intended to be created. For this purpose, a 

genetic pool was created for T. spicata L. plant with plant samples selected from 

different locations where the plants are densely grown and these plants were examined 

in terms of oil glands. 

MATERIALS AND METHODS 

Survey studies were carried out in areas where Thymbra spicata L. plant spread in 

Hatay province and collection studies were carried out in these areas. As a result of the 

studies 213 single plants were selected from 68 different locations and were examined 

in terms of the number of oil glands per unit area and the size of oil glands. Plants were 

selected primarily different, well developed and healthy ones according to the single 

plant selection method. The oil cells of the Thymbra spicata L. species are found in 

sessile glandular hairs (Davis, 1982). In the study, the number of oil glands and the size 

of oil glands for each individual plant were determined. Later, plants propagated with 

cuttings taken from these plants were planted in the collection garden. 

Number of Oil Glands per Unit Area (pcs/mm2) 

JEOL brand JSM-5500LV model SEM (Scanning Electron Microscope, X 300.000) 

electron microscope was used at Science Research and Application Center in Mustafa 

Kemal University. In each sample, the number of oil glands per unit area on 4 leaves (4 

replication) of the plant was determined in terms of units/mm2 and averaged. The 

largest middle part of the leaf samples was used in counting and measurements made in 

SEM.  

Average Oil Gland Diameter (µm) 

In the imaging performed to determine the number of oil glands per unit area, the 

diameter of 5 oil glands of these 4 leaves was determined for each plant and the average 

was obtained. A total of 20 measurements were made for each plant. 
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RESULTS AND DISCUSSION 

Number of Oil Glands per Unit Area (pcs/mm2) 

As a result of the counts and measurements made on the SEM (Scanning Electron 

Microscope) images on the leaves of thymbra plants collected from the flora of Hatay, the 

number of essential oil glands per mm2 was determined and given in Table 1. The average 

number of oil glands of ecotypes in the experiment was 18.74 pcs/mm2. The lowest oil 

gland numbers were obtained from the ecotypes Z158 with 5.61 pcs/mm2 and Z144 with 

5.89 pcs/mm2. The highest numbers of oil glands were obtained from ecotypes Z98 (56.04 

pcs/mm2), Z131 (44.57 pcs/mm2) and Z102 (41.59 pcs/mm2) respectively. 

Table 1. The number of oil glands of T. spicata var. spicata L. leaves (pcs/mm2) 

Code Glands  Code Glands  Code Glands  Code Glands  Code Glands  

Z1 20.23 Z44 17.43 Z87 14.76 Z130 16.18 Z173 16.67 

Z2 9.26 Z45 28.44 Z88 16.17 Z131 44.57 Z174 21.04 
Z3 26.63 Z46 11.13 Z89 15.39 Z132 9.81 Z175 20.17 

Z4 15.91 Z47 16.32 Z90 19.25 Z133 15.90 Z176 19.75 

Z5 16.41 Z48 15.87 Z91 24.24 Z134 10.09 Z177 18.05 
Z6 28.11 Z49 16.57 Z92 22.10 Z135 20.31 Z178 19.87 

Z7 22.63 Z50 17.28 Z93 21.69 Z136 9.05 Z179 21.07 

Z8 16.57 Z51 16.34 Z94 22.33 Z137 11.97 Z180 20.19 
Z9 7.82 Z52 14.62 Z95 28.08 Z138 12.78 Z181 18.74 

Z10 17.13 Z53 25.27 Z96 23.79 Z139 19.47 Z182 20.14 

Z11 19.46 Z54 25.43 Z97 31.10 Z140 22.02 Z183 20.78 
Z12 17.88 Z55 13.41 Z98 56.04 Z141 16.41 Z184 19.84 

Z13 12.46 Z56 19.84 Z99 14.98 Z142 10.12 Z185 18.96 

Z14 18.66 Z57 23.37 Z100 15.47 Z143 22.75 Z186 19.32 
Z15 17.34 Z58 10.04 Z101 16.32 Z144 5.89 Z187 21.04 

Z16 12.26 Z59 30.40 Z102 41.59 Z145 9.98 Z188 20.78 

Z17 19.32 Z60 12.48 Z103 9.65 Z146 22.40 Z189 19.43 
Z18 15.24 Z61 18.58 Z104 28.38 Z147 16.70 Z190 17.54 

Z19 12.92 Z62 19.48 Z105 15.87 Z148 13.36 Z191 16.35 

Z20 15.32 Z63 18.98 Z106 11.99 Z149 36.86 Z192 19.03 
Z21 24.98 Z64 27.03 Z107 12.56 Z150 6.82 Z193 16.79 

Z22 14.20 Z65 21.02 Z108 9.62 Z151 18.27 Z194 21.08 

Z23 20.10 Z66 10.73 Z109 23.16 Z152 15.73 Z195 22.05 
Z24 14.78 Z67 18.87 Z110 14.36 Z153 36.54 Z196 19.56 

Z25 10.30 Z68 15.10 Z111 10.55 Z154 28.66 Z197 18.96 

Z26 20.53 Z99 22.59 Z112 10.96 Z155 12.19 Z198 18.61 
Z27 19.12 Z70 16.54 Z113 16.07 Z156 22.14 Z199 18.97 

Z28 18.65 Z71 17.02 Z114 26.43 Z157 19.78 Z200 20.14 

Z29 30.30 Z72 21.75 Z115 22.12 Z158 5.61 Z201 21.59 
Z30 29.42 Z73 20.74 Z116 12.02 Z159 19.28 Z202 22.03 

Z31 22.10 Z74 19.18 Z117 18.02 Z160 10.88 Z203 16.57 

Z32 20.11 Z75 16.84 Z118 17.45 Z161 18.11 Z204 20.45 
Z33 19.17 Z76 10.12 Z119 17.68 Z162 19.81 Z205 19.52 

Z34 18.66 Z77 19.19 Z120 16.37 Z163 22.14 Z206 17.51 

Z35 18.94 Z78 21.05 Z121 12.94 Z164 21.94 Z207 16.29 
Z36 11.79 Z79 20.12 Z122 17.65 Z165 17.89 Z208 18.97 

Z37 22.02 Z80 19.01 Z123 27.21 Z166 6.34 Z209 21.04 
Z38 13.95 Z81 11.73 Z124 28.85 Z167 8.21 Z210 20.10 

Z39 11.87 Z82 17.92 Z125 20.95 Z168 19.62 Z211 19.87 

Z40 11.04 Z83 24.57 Z126 28.84 Z169 15.79 Z212 19.10 
Z41 33.35 Z84 12.49 Z127 12.62 Z170 18.04 Z213 19.12 

Z42 14.52 Z85 21.15 Z128 20.04 Z171 17.93   

Z43 30.91 Z86 13.2 Z129 19.87 Z172 18.97   

Min: 5.61; Max: 56.04; Average: 18.74; Std. deviation: 6.45; Coef. of variation: 34,41 
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Average Oil Gland Diameter (µm) 

In the study, measurements made for each individual thymbra plant collected and 

the average diameter was determined as µm and given in Table 2. The diameters of the 

oil glands of the collected thymbra varied between 75,40-112,86 µm. The highest 

average diameter values were obtained from plants with code number Z17 (112.86 µm), 

Z31 (106.57 µm) and Z141 (105.25 µm), respectively. In the experiment, the lowest 

mean diameter values were obtained from ecotypes Z158 (75.40 µm), Z52 (80.29 µm), 

Z137 (81.60 µm) and Z144 (82.20 µm). The diameter of an oil glands in the thymbra 

leaves was determined to be 94.09 on average. 

Table 2. The average oil gland diameters of T. spicata var. spicata L. leaves (µm) 

Code Gland. Code Glands  Code Glands  Code Glands  Code Glands  

Z1 99.75 Z44 99.76 Z87 92.22 Z130 93.00 Z173 104.86 
Z2 88.44 Z45 99.71 Z88 101.75 Z131 97.00 Z174 87.80 

Z3 103.25 Z46 96.22 Z89 99.60 Z132 88.22 Z175 95.73 

Z4 83.80 Z47 91.72 Z90 89.15 Z133 92.00 Z176 94.10 
Z5 86.86 Z48 99.89 Z91 94.00 Z134 84.50 Z177 88.20 

Z6 89.56 Z49 98.12 Z92 91.25 Z135 91.12 Z178 87.75 

Z7 88.24 Z50 100.00 Z93 90.00 Z136 84.90 Z179 98.98 
Z8 96.12 Z51 97.40 Z94 97.14 Z137 81.60 Z180 99.70 

Z9 93.20 Z52 80.29 Z95 88.86 Z138 93.17 Z181 94.58 

Z10 92.22 Z53 98.25 Z96 94.50 Z139 95.10 Z182 98.20 
Z11 90.00 Z54 91.80 Z97 98.57 Z140 94.00 Z183 94.58 

Z12 98.45 Z55 91.43 Z98 101.59 Z141 105.25 Z184 99.72 

Z13 96.26 Z56 94.44 Z99 95.25 Z142 97.64 Z185 91.43 

Z14 100.80 Z57 94.75 Z100 91.60 Z143 84.57 Z186 96.40 

Z15 98.50 Z58 84.75 Z101 89.13 Z144 82.20 Z187 95.18 

Z16 96.75 Z59 96.00 Z102 97.14 Z145 88.89 Z188 99.20 
Z17 112.86 Z60 94.00 Z103 92.00 Z146 86.25 Z189 90.22 

Z18 96.64 Z61 93.25 Z104 104.29 Z147 88.60 Z190 94.00 

Z19 92.60 Z62 90.76 Z105 89.00 Z148 90.31 Z191 85.90 
Z20 90.76 Z63 90.13 Z106 96.80 Z149 97.14 Z192 84.60 

Z21 99.75 Z64 91.00 Z107 94.20 Z150 85.40 Z193 95.17 

Z22 96.60 Z65 90.56 Z108 84.50 Z151 99.43 Z194 93.00 
Z23 95.75 Z66 98.50 Z109 99.14 Z152 99.25 Z195 88.57 

Z24 90.12 Z67 94.68 Z110 96.32 Z153 98.57 Z196 83.20 
Z25 100.22 Z68 80.75 Z111 99.74 Z154 101.43 Z197 88.98 

Z26 92.60 Z99 92.57 Z112 85.80 Z155 98.20 Z198 86.25 

Z27 82.76 Z70 96.74 Z113 102.00 Z156 88.16 Z199 88.60 
Z28 84.10 Z71 90.00 Z114 100.86 Z157 84.12 Z200 90.31 

Z29 94.75 Z72 96.32 Z115 93.75 Z158 75.40 Z201 97.14 

Z30 96.86 Z73 86.66 Z116 95.00 Z159 104.00 Z202 86.40 
Z31 106.57 Z74 84.88 Z117 92.66 Z160 94.25 Z203 99.43 

Z32 84.14 Z75 96.76 Z118 90.60 Z161 93.11 Z204 99.25 

Z33 87.75 Z76 93.80 Z119 88.30 Z162 100.75 Z205 98.57 
Z34 90.75 Z77 96.25 Z120 86.00 Z163 89.80 Z206 98.20 

Z35 96.13 Z78 94.18 Z121 85.75 Z164 104.29 Z207 88.40 

Z36 91.11 Z79 93.27 Z122 96.98 Z165 96.90 Z208 94.25 
Z37 96.50 Z80 86.45 Z123 96.57 Z166 85.71 Z209 93.11 

Z38 96.60 Z81 77.60 Z124 92.57 Z167 89.25 Z210 88.71 

Z39 93.40 Z82 87.78 Z125 99.00 Z168 100.61 Z211 89.25 
Z40 102.40 Z83 93.71 Z126 99.71 Z169 87.75 Z212 87.75 

Z41 96.29 Z84 99.00 Z127 89.43 Z170 101.67 Z213 97.67 

Z42 96.64 Z85 88.25 Z128 96.00 Z171 97.67   
Z43 94.86 Z86 92.25 Z129 86.22 Z172 88.87   

Min: 75.40; Max: 112.86; Average: 94.09; Std. deviation: 5.82; Coef. of variation: 6.19 
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Figure 1. SEM images of some thymbra leaves with the plant code number Z17, Z92, 

Z144 and Z158, respectively 

CONCLUSION 

In the study, first of all, 213 different, well-developed and healthy plants were 

selected from 68 different locations by single plant selection method. The thymbra 

plants collected were examined in terms of the number of oil glands per unit area and 

oil glands diameters in their leaves. It was determined that some plants with low 

essential oil ratios such as Z144 and Z158 also have low oil grease number and oil gud 

diameter. It would be appropriate to evaluate these values obtained as preliminary 

knowledge together with future ontogenetic variability studies. 
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