
440

  
  

 
PRODUCTIVITY AND QUALITY OF BULGARIAN  

LAVENDER VARIATIES  
 

Ivan YANCHEV 

 
Agricultural University, 12 Mendeleev Blvd, Plovdiv, Bulgaria 

 
Corresponding author email: ivan.yanchev@abv.bg 

 
Abstract 
 
Bulgarian lavender varieties / Lavandula vera / are well known to the world aromatic, chemical and pharmaceutical 
industry. Specific climatic conditions characterized by cold winters, short springs and hot summers are very favourable 
for rapid growth and development of lavender plants. Genetic material created under these conditions was 
demonstrated with varieties: Raya, Hemus, Hebаr and Karlovo, the potential of which in the form of the amount of 
harvested flowers varies from 560 to 690 kg/da in that with high content of essential oil in the range of 1.9 to 2.6 
percent. Bulgarian lavender oil is high quality and is in direct competition with French oil.  
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INTRODUCTION  
 
In recent years, Bulgaria has reached a leading 
position in the world production of quality 
lavender essential oil from 200 t in 2015 to  
250 t in 2016, compared to the production per 
capita it is leading in the world ranking. It is the 
high quality of Bulgarian lavender oil which 
determines its application in the global perfume 
and cosmetics industry. Quantities produced in 
other countries except France have a lower 
quality indicators based on the higher content 
of camphor and are used for the production of 
fresheners mainly. 
 
MATERIALS AND METHODS 
 
During the period 2013-2015 in the region of 
Plovdiv and experimental base AU - Plovdiv, 
field trials have been carried out to establish 
specific productive features and detailed 
qualitative parameters of Bulgarian lavender 
production. The results for the varieties are 
compared to the quality criteria of Bulgarian 
lavender oil. Lavender oil is volatile due to the 
free alcohols (Nematian A. et al., 2014). 
Increased rate of some ingredients determines 
the quality of the oil. A basic method for the 
preparation of essential oil is steam distilled 
with steam temperature over 140°C and 
pressure of 4-5 atmospheres (Jablonský M. et 
al., 2016). While growing lavender preferably a 

light soils with alkaline reaction (Cordovilla M. 
et al., 2014), (Dallev M. & Ivanov I., 2015). 
Chemical composition and its main 
components influencing the quality of essential 
oil and its price (Kara N. and Baydar H., 2013), 
(Danh L. et al., 2013). 

 
RESULTS AND DISCUSSIONS 
 
The results for productivity, presented as 
average values according to different varieties 
during the research period, are as follows: 
Hemus 6.3 t.ha-1, essential oil 2%, yield 49.2, 
late-flowering variety, Hebar 6.4 t.ha-1, 
essential oil 1.9%, yield 52.8, medium 
flowering variety, Raya 6.9 t.ha-1, essential oil 
1.9%, yield 52.8 suitable for dry flower. The 
volume of essential oil of reaches 180 l/ha.  
The results for the varieties are compared to the 
quality criteria of Bulgarian lavender oil with 
the following main parameters: 1.8-cineole, % - 
1.6- 4.2, cis-Ocimene + trans-Ocimene, % - 2-4 
8.4 linalool, % - 16.1- 42.5, camphor, % - up to 
0.5, lavandulol, % - 0.8- 2.7, terpinen-4-ol, % - 
4-5- 8.7 linalyl acetate, % - 24.7- 51.6 
lavandulyl acetate, % - more than 4.5. For 
Hemus the main ingredients are 1,8-cineole, % 
- 3.9, cis-Ocimene + trans-Ocimene, % -4.8, 
linalool, -33.9%, camphor, % - up to 0.4, 
lavandulol, % - 0.9, terpinen-4-ol, % -0.3, 
linalyl acetate, % - 39.6, lavandulyl acetate, % - 
over 3.4. For Hebar the main ingredients are 

 

1,8-cineole, % - 1.1, cis-Ocimene + trans-
Ocimene, -12.6 %, linalool, -28.5 %, 
camphor % - to 0.4 lavandulol, % - 0.2 terpinen 
4-ol, -0.2%, linalyl acetate, % - 36.9, 
lavandulyl acetate, % - over 3.9. For Raya the 
main ingredients are 1,8-cineole, % - 2.3, cis-
Ocimene + trans-Ocimene, -6.0%, linalool, -
38.4%, camphor, % - to 0.6, lavandulol, % - 
0.4, terpinen-4-ol, -0.5%, linalyl acetate, % - 
36.2, lavandulyl acetate, % - more than 5.4.  
Average essential oil content in % for the 
period according to different varieties: Hemus- 
1.8%, Hebar- 2.8%, Raya- 2.9%. 
 
The average values of biometric identifiers for 
the research period by varieties are as follows: 
Hemus- height – 52 cm,  bush diameter -  
59.5 cm, number of inflorescences-  302, length 
of spike - 5.3 cm, number of flower nodes - 4.7, 
number of flowers in 1 node - 8.3 length of the 
flower stem - 21.8 cm. Hebar- height – 55 cm,  
bush diameter - 80.0 cm, number of 
inflorescences - 456, length of spike - 4.9 cm, 
number of flower nodes - 4.5, number of 
flowers in 1 node - 6.5 length of the flower 
stalks - 21.3 cm. Raya- height - 51 cm, bush 
diameter - 70.0 cm, number of inflorescences-
413, length of spike - 4.9 cm, number of flower 
nodes - 4.2, number of flowers in 1 node - 5.9 
length of the flower stem - 15.8 cm (Table 2).  

 
Тable 1. Variability of biometric parameters  

2013 - 2015 years 
Bush diameter, cm 

 2013 2014 2015 

Var min max aver min max aver min max aver 
1 45 60 53 55 85 66b 45 70 59c 
2 60 80 72 70 80 77a 70 86 80b 
3 65 85 73 60 90 78a 60 80 70c 

Number of inflorescences 
 2013 2014 2015 

Var min max aver min max aver min max aver 
1 79 138 111 250 331 277 210 404 302 
2 211 368 275 330 451 401 340 546 456 
3 170 240 200 410 723 580 195 615 413 
 

Table 2. Variation in the content of essential oil  
2013 - 2015 years 

Content of essential oil, % 
 2013 2014 2015 
Var min max aver. min max aver min max aver 
1 1,2 2.5 2.0 1.2 2.2 1.6 1.3 2.5 1.8 
2 2,1 3.2 2.7 1.9 2.6 2.3 2.2 3.2 2.8 
3 2,2 3.6 3.1 2.3 3.3 2.6 2.3 3.6 2.9 

Demonstrated indicators characterize to the 
greatest extent the productive capacity of 
Bulgarian lavender varieties, and their quality 
characteristics provoke demand on the world 
market of essential oils.  
In recent years, in Bulgaria's neighboring 
countries there has been an increased interest in 
this culture and Bulgarian varieties are mainly 
preferred in the cultivated lavender areas.  
Chemical composition and its main 
components influencing the quality of essential 
oil and its price. In the Table 1 and 2; 1. 
Hemus, 2. Hebar, 3. Raya, Variaties. 
 

Table 3. Variation of the main constituents of the 
essential oil 

Hemus 
Main content 2013 2014 2015 

min. max. min. max. min. max. 
1,8-cineole, % 2.2 3.3 2.0 3.7 2.9 3.9 
cis-β-ocimene, % 1.9 2.3 1.2 1.9 1.8 2.4 
trans-β-ocimene, 
% 1.4 2.0 0.6 1.2 0.9 2.4 

cis-β-ocimene + 
trans-β-ocimene, 
% 

3.3 4.3 1.8 3.1 2.8 4.8 

linalool, %  38.6 41.0 29.7 31.1 31.2 33.9 
camphor, % 0.1 0.2 0.4 0.6 0.3 0.4 
lavandulol, % 0.8 1.1 0.8 1.5 0.6 0.9 
terpinen-4-ол, % 3.9 4.5 2.1 2.8 0.2 0.3 
linalylacetate, % 2.8 28.7 31.6 32.9 36.8 39.6 
lavandulylacetate, 
% 2.5 3.2 2.0 2.9 2.8 3.4 

 
Table 4.Variation of the main constituents of the 

essential oil 
Hebar 

Main content 2013 2014 2015 
min. max. min. max. min. max. 

1,8-cineole, % 1.8 2.3 3.0 4.5 0.7 1,1 
cis-β-ocimene, % 5.9 6.5 1.7 2.4 6.7 7.2 
trans-β-ocimene, 
% 5.4 6.0 1.5 2.4 4.8 5.4 

cis-β-ocimene + 
trans-β-ocimene, 
% 

11.3 12.5 3.2 4.8 11.5 12.6 

linalool, %  28.5 28.8 28.0 28.5 26.9 28.5 
camphor, % 0.3 0.5 0.4 0.6 0.2 0.4 
lavandulol, % 1.0 2.6 0.8 1.2 0.1 0.2 
terpinen-4-ол, % 1.1 1.6 2.9 3.8 0.1 0.2 
linalylacetate, % 29.5 30.8 28.2 28.7 33.9 36.9 
lavandulylacetate, 
% 2.9 3.2 3.4 3.6 3.3 3.9 
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Abstract 
   
The time required to harvest plant crops is important to the plant properties. It is affected by design of the harvest 
equipment and the desire for high-quality products with low energy consume. In this study, we determined the cutting 
properties of sage (Salvia officinalis L.) at different harvesting time to be applied to the design of mechanization 
applications. Cutting properties of sage (Salvia officinalis L.) (an important medicinal aromatic plant) harvested on 15, 
22, 30 July and 7 August, 2013 (H1, H2, H3 and H4, respectively) were measured at the bottom and top sections of the 
stalk. Measurements included maximum force, bioyield force, shearing force, bending stress, shearing stress, shearing 
energy, and shearing deformation. 
The highest force (50.02 N) was at H4 on the bottom section, and the lowest was at H1 on the top. Maximum values for 
bioyield force, shearing force, and bending stress were at H4 on the bottom section, and corresponding minimum 
values were at H1 on the top section. Shearing stress decreased at successive harvest dates for both stalk sections. 
Strength measurements for bottom sections of the stalk were greater than those for top sections. When reduced 
harvesting force is needed because of harvester design or harvest procedures, harvesting near the top of the stalk is 
recommended. 
 
Key words: harvest time, sage (Salvia officinalis L.), mechanization means, cutting properties, stalks strength. 
 
 
INTRODUCTION 
 
The Genus Salvia L. (sage) of the family 
Lamiaceae comprises nearly 900 species spread 
widely throughout the world. Salvia is 
represented in Turkey by 94 taxa belonging to 
89 species with 50% endemism. In Turkey, 
commercial Salvia species belong to the 
following groups: camphor/1.8-cineole group: 
S. fruticosa, pinene group: S. tomentosa, and 
thujone group: S. officinalis 1. Sage is well 
known as a common medicinal and aromatic 
plant widely used in food, perfumery, herbal 
medicine and products. (Baser, 2002; Hohmann 
et al., 2003; Wang et al., 1998). 
In this study, we determined the cutting 
properties of sage (Salvia officinalis L.) at 
different harvesting time to be applied to the 
design of mechanization applications. Cutting 
properties of sage (Salvia officinalis L.) (an 
important medicinal aromatic plant) harvested 
on 15, 22, 30 July and 7 August, 2013 (H1, H2, 
H3 and H4, respectively) were measured at the 
bottom and top sections of the stalk. 
Measurements included maximum force, 
bioyield force, shearing force, bending stress, 

shearing stress, shearing energy, and shearing 
deformation. 
 
MATERIALS AND METHODS 
 
For this study, sage (Salvia officinalis L.) 
plants were harvested by hand from the 
experimental field in Suleyman Demirel 
University, Isparta, Turkey. Sage (Salvia 
officinalis L.) was harvested on four different 
data, i.e. July 15 (H1), July 22 (H2), July 30 
(H3) and August 7 (H4), in 2013. The total 
height of the sage (Salvia officinalis L.) stalk 
was approximately 600 mm. The portion 
defined as the top section was where budding 
began, i.e., the uppermost section from 
approximately 100 mm below the apex of the 
plant. The portion designated as the bottom 
section was defined as the portion of the plant 
from the soil surface up to a height of 100 mm.  
Top and bottom sections of stalks were 
combined with other portions of the plants for 
some evaluations. Stalks damaged during 
cutting were discarded. Diameter and cross-
sectional area of the experimental samples were 
measured before the bending and shearing tests. 

 

Table 5. Variation of the main constituents of the essential oil 
Raya 

Main content 2013 2014 2015 

 min. max. min. max. min. max. 
1,8-cineole, % 1.0 1.7 1.9 2.9 1.2 2.3 
cis-β-ocimene, % 1,7 2.1 1.6 2.3 2.8 3.1 
trans-β-ocimene, % 1.0 1.8 0.2 0.3 2.1 2.9 
cis-β-ocimene + trans-β-ocimene, % 2.7 3.9 1.8 2.6 4,9 6.0 
linalool, %  33.9 37.0 32.9 34.1 32.2 38.4 
camphor, % 0.1 0.2 0.1 0.2 03 0.6 
lavandulol, % 1.0 1.3 0.5 0.8 0.2 0.4 
terpinen-4-ол, % 0.9 1.4 2.1 3.4 0,2 0,5 
linalylacetate, % 28.9 35.7 32.8 34.5 28.9 36.2 
lavandulylacetate, % 3.6 5.2 4.2 5.2 3.7 5.4 

 
 
CONCLUSIONS   
 
The greatest amount of lavender is obtained 
from a variety Druzhba. 
Variety Hemus synthesized the greatest amount 
linalylatcetate 39.6%, followed by 36.9% 
Hebar variety and variety Sevtopolis by 36.2%. 
Linalilatsetat is the most important ingredient 
that significantly affects the quality of lavender 
oil. 
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