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ABSTRACT: Phytochemical study, habitational location, and recognition of aromatic plants have risen 
because of global increasing approaches to take advantage of organic essences in different industries. 
Stachys lavandulifolia is an indigenous and aromatic species which belongs to Labiatae (Lamiaceae) 
family. Although the species is widely used in traditional medicine to therapy of diseases, its extracted 
essence can be found merit places in different industries. As quality and quantity of essential oils in 
aromatic plants contingent upon ecological factors; the essential oil of the herb was surveyed in three 
altitudes such as 1600, 2300, and 3000 m a.s.l. Hence, aerial organs of the species were phonologically 
collected at flowering period and after shrivelling in vitro setting, extracting of essence was done by 
Hydrodistilation. Compounds of the essential oils were recognised and analysed using GC-FID and 
GC/MS and by measuring the Retention Index and Mass spectrums. Obtained results showed that the 
maximum efficiency of the essential oil and the component numbers were quantitively observed in the 
2300 and 3000 m, respectively. Qualitatively, considerable differences can also be seen in the essences 
of three altitudes. However, α-curcumene, δ-Cadinene, Spathulenol, α-Muurolol, Germacrene A, Oleic 
acid, and Phytol were the most compositions in the essential oils of all altitudes. Moreover, sesquiterpenes 
constituent were the highest rates in comparison with other terpenes elements in the essence. Hence, the 
last altitude (3000 m) level had the best of quality in consideration of the compound numbers and the 
valuable compositions in the derivative essence and it is therefore suggested to use it at the food and 
medicinal industries. 
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INTRODUCTION 
 

 Plant of Stachys Lavandulifolia is a species of Stachys genus from Labiatae family which has more than 300 
herbaceous perennial and aromatic species (Mabberley, 2008). The species of the family widely spread around the 
world such as Europe, Asia, and Africa continents (Evans, 1996). Notwithstanding the herb is greatly used to mending 
of some wounds; it also has antimicrobial, antioxidant, antiseptic, and anti-cytotoxic attributes (Zargari, 1982). The 
most species of Stachys genus are the indigenous species of Iran that take up extensive areas in the country 
(Mozaffarian, 2008). The Stachys lavandulifolia species, which is called Chay-e-Kouhi in Persian, has sizeable 
ecological range that is reported all quintuple phytogeographic regions in Iran (Rechinger, 1982). Traditionally, it is 
used to recuperate the splanchnic and neurotic ills, headaches, egesting of stone from bilious and urinary matters 
and diarrhea sepsis, and rheumatism remedy (Amin, 1991; Pirbalouti, 2009).  
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 Up to now, many researches have been done on chemical compositions, quality and quantity, and antimicrobial 
traits of the herb. For instance, Morteza-Semnani et al (2006) studied on phytochemical composition of the herb in 
Mazandaran province (Iran) and reported that α-pinene and Hexadecanoic acid were the most compositions of the 
herb essence. The α-pinene, Myrcene, β-Caryophyllene, and β-Phellandrene elements were the main components 
in the essential oil of the herb in Lorestan province of Iran (Meshkatalsadat , 2007). It has also reported that from 79 
elements of the herb essence, Germacrene D, β-Phellandrene, β-Pinene, Myrcene, and α-pinene were mainly 
compounds in Tehran province of Iran (Javidnia , 2011). Analysing of chemical compounds of the herb in Northern 
Khorasan province of Iran has been showed that α-pinene, dodecane, and paracrine were the main elements in the 
essential oils of flowered twigs (Nadaf , 2011). In addition, Mahzooni-Kachapi et al (2012) have analysed the chemical 
compositions of the herb essence from Mazandaran province and reported that Hexadecanoic acid, α-pinene, β-
Phellandrene, Myrcene, δ- Cadinene, and α-Cadinol were the most elements. The sesquiterpenes element has been 
reported in many cases researches from different species of Stachys genus so that Guido et al (2005) have pointed 
out that the element was the most than the other elements in the essential oils of Stachys aleuvites in Turkey. The 
analysis of chemical compositions in seven species of Stachys genus has been showed that the main parts of the 
essences were formed by oxygenated sesquiterpenes and sesquiterpene hydrocarbons elements (Vjera , 2006) as 
same outcome have been reported by Skaltsa et al (2003) for different species of the Stachys genus.    

 On the other side, research consequences have showed that ecologic factors effect on quality and quantity of 
essential oils of aromatic plants. Direct correlation between soil pH and composition of Bicyclogermacrene in Stachys 
lavandulifolia has been claimed as well as reversely correlation between potassium, nitrogen, organic matters, and 
organic carbon with β-Myrcene and α-Cadinol (Mahzooni-Kachapi , 2014). The result of a research about essential 
oils of five masses of Thymus migricus in Azarbaijan province (Iran) showed that meaningful differences between of 
them were due to soil texture and altitudinal levels (Yavari , 2010). Behtari  (2012) studied on the essential oils of 
Artemisia sieberi from four altitudinal levels and reported that this environmental factor has effected on the quality 
and quantity of essence and altitude 1280 m a.s.l was the most suitable conditions to produce high rate essence. 
The effects of environmental facors on the essential components of Stachys lavandulifolia in two provinces such as 
Mazandaran and Markazi (Iran) showed that the altitudinal levels, average annual rainfall, soil texture, phosphor and 
potassium elements were the most effective factors on it (Tajali , 2012). The chemical compositions of Stachys 
lavandulifolia have been investigated in two different masses from Isfahan and CharMohaleBakhteyari provinces 
(Iran) and have pointed out that genetic abilities, soil texure, and microclimate factors were the most effective 
elements on the essence compounds (Ghasemi , 2013). The study of Shahbazi  (2014) also showed that the 
altitudinal levels have effects on quality and quantity of the essential oils of Stachys lavandulifolia. In principle, 
economic exploitation of medicinal plants in situ is undergone because of ecological effects on quality and quantity 
of essential oils (Verpoorte , 2000) as plants have generously second metabolites which are influenced by 
environmental factors in addition of genetic attributes in each plant (Omidbaygi , 2005).  

 Different places can effect on the essential oils’ quality and quantity and extracting of the best and highest 
compositions from the medicinal plants can be used in different industries such as health and hygienics, food and 
medical industries. Hence, the effects of different altitudinal levels on chemical compounds of the essential oils of 
the herb were surveyed from north Khorasan province in Iran. 

 
MATERIALS AND METHODS 

 

A. Sampling and analysing of herbal material 

 In the study, the aerial parts of the Stachys lavandulifolia were coincidentally collected at a time of flowering in 
situ on Jun 2012 from different altitudinal levels such as 1600, 2300, and 3000 m a.s.l. The area is located on southern 
ShahJehan Mountain from north Khorassan province (Iran) with Mediterranean climate based upon De Martonne 
(1941) method. The samples were ventilated and the freshly extracted herb then was dried in vitro circumstance. A 
sample (100 g) of the aerial parts of the Stachys lavandulifolia was extracted using a Clevenger apparatus (British 
Pharmacopeia, 1988) through water distillation for 5 hours (Goncalves , 2010) and the essential efficiency 
(percentage of volume to dried weight) was calculated based upon three repeats (Anonymus, 1996). In order for the 
essential oil not to be mixed with water, sodium sulphate anhydride was poured into the storage inlet of the essential 
oil tube. Considering the moisture percentage, the essential output was measured in dry weight (W/W). The essential 
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oil, when extracted, was collected and kept at 4 °C until it was injected into GC and GC/MS devices (Omidbaygi , 
2005; Vagionas, 2007).  

B. Sampling and analysing of soil 

 The soil samples were obtained from 0-30 cm soil depth in each altitudinal level and it then dried about two 
weeks in situ condition. After cut down the soil clogs, it was meshed by sieve 2 mm (Allison, 1960). Sieved soil 
samples were transferred to pedologic lab in order to analyse the physicochemical properties. Hydrometric method 
was used to determine the soil texture (Bouyoucos, 1962; Mclean, 1988). Chemically, the soil acidity was settled by 
pH meter based on electrical method (Mclean, 1988) as well as electrical conductivity of soil was obtained by 
Electrical Conductor using saturated essence (Rhoads, 1982). The soil nitrogen was determined by kjeldahl method 
(Lull, 1959). Absorbable potassium and phosphor of soil were caught up with spectrophotometer and film-
photometer, respectively (Olson, 1954). The soil organic matters and lime were also come by titration using Walkley-
Blank method (Allison, 1960). Moreover, ICP-MS apparatus was used to analyse the consistency of heavy metals 
such as iron, copper, zinc, and manganese (Olsen, 1954). The saturated soil percentage was calculated by weighing 
of glutted water and dried mud (Lull, 1959). 

C. Gas Chromatography and GC/MS apparatus 

 The experiment employed a 6890N Gas Chromatograph (Agilent, US), with FID detector, with HP-5 column of 
30 m length and 0.25 mm internal diameter, plus with constant phase layer in 0.5 micron. The conveyer gas was 
helium and the temperature of the injection port was 250 °C. Thermal programing was used from 50-250 °C with an 
increase of 5 °C per minute. In this study, a 5975B GC/MS instrument (Agilent, US), with 70 volt-electrons as detector 
was also used and temperature of the ionisation chamber and quadrapole were 230 and 150 °C, respectively. The 
employed column was a HP-5 with the same thermal programing as the GC analysis. Relative percentages of each 
component were obtained by the area below the curve from the GC spectrum.       

D. Essential oil analysis 

 The extracted essential oil was first injected into the GC; then, the most suitable programing of thermal column 
was obtained for complete separation of the essential oil (Marriout , 2001). The components were identified using 
deterrence indices and mass spectrometry, and were compared with the standard compositions and the data in the 
mass database Wiley275 L (Davies, 1990; Adams, 2007). In addition, the relative percentage of each component 
was measured with respect to the peak level in the GC chromatogram (Chamorro , 2012). Then, the essential oil was 
analysed using GC/MS in order to identify its composition (Mothana , 2013). 

E. Statistical analysis 

 In order to comparing of quantity and rate of the essential oils in three given altitudinal levels, one way ANOVA 
method was employed using SPSS v.22 software. Grouping of treatments was done by Duncan approach, as well.  

RESULTS AND DISCUSSION 
 

Results 

 As two environmental factors were influenced on the quality and quantity of essential oils of the herb, here, the 
outcomes are given in two below sections. 

A. Altitudinal effects on the essence 

 The effects of altitudes on the quality and quantity of essence were fairly observed on table 1. The essential 
efficiency of the herb oils in altitude 1600, 2300, and 3000 were respectively obtained 0.13, 0.25, and 0.17 % on the 
basis of dried weight of the plant (Fig. 1). The amount of chemical compositions of the herb essences in three altitudes 
also showed that 13, 14, and 24 elements were detected in the 1600, 2300, and 3000 m, respectively (Table 1). As 
it can be seen, the numbers of compounds increased when the altitude levels were rose up and the most elements 
were found in the altitude 3000 m. Qualitatively, seven elements were prevalently detected in the three altitudinal 
levels which were α-curcumene, δ- Cadinene, Spathulenol, α-Muurolol, Germacrene, Oleic acid, and Phytol.    
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Table 1. Identification of essential oil compositions of S. lavandulifolia at three altitudes 

Identification 

approach 

Deterrence index Percentage of component at altitudes Name of component No. 

3000 m 2300 m 1600 m 

RI,MS,CoI 934 4 - 3 α -Pinene 1 

RI , MS 1002 3 6 - β-Phellandrene 2 

RI , MS 1112 1 - - Fenchol <endo-> 3 

RI , MS 1376 7.2 2.1 - α-Copaene 4 

RI,MS,CoI 1420 3.4 9 6 Caryophyllene  E 5 

RI , MS 1472 4.8 6.17 1.15 α-curcumene 6 

RI,MS,CoI 1482 2 1.2 - γ-curcumene 7 

RI , MS 1505 10 2.11 - Bicyclogermacrene 8 

RI,MS,CoI 1509 3.4 5 9.3 Germacrene A 9 

RI,MS,CoI 1523 4.9 2.12 6.5 δ- Cadinene 10 

RI,MS,CoI 1578 7.8 2.16 1.1 Spathulenol 11 

RI , MS 1587 - 5.4 - Caryophyllene oxide 12 

RI,MS,CoI 1595 8.1 - - Viridiflorol 13 

RI , MS 1594 4.5 - - Isoaromadendrene oxide 14 

RI , MS 1646 4.5 5.6 7.4 α-Muurolol 15 

RI , MS 1652 1 3.9 - α-Cadinol 16 

RI,MS,CoI 1667 7.6 - - hydroxy-(Z) -Caryophyllene-14 17 

RI , MS 1690 6.8 - 9.2 Shyobunol 18 

RI , MS 1906 2 - - Sclareoloxide 19 

RI , MS 1943 1.4 8.15 5.12 Phytol 20 

RI , MS 2000 3 - 3 Eicosane 21 

RI,MS,CoI 2100 6 - 8 Heneicosane 22 

RI , MS 2134 1.3 - - Linoleic acid 23 

RI , MS 2142 2.6 9 3.26 Oleic acid 24 

RI,MS,CoI 2300 8.3 - 7.5 Tricosane 25 

  24 14 13 Number of identified compounds 

17 25 13 Yield of the oil % 

3.4 6 3 Monoterpene hydrocarbons 

1 - - Oxygenated monoterpenes 

3.39 7.45 2.25 Sesquiterpene hydrocarbons 
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7.36 5.36 7.17 Oxygenated sesquiterpenes 

1.4 8.15 5.12 Oxygenated diterpenes 

2.14 9 1.33 Nonterpenes compounds 

6.99 5.99 8.88 Total identified 

 

 

Figure 1. The essential efficiency of Stachys lavandulifolia in the three given altitudes 

 Comparing of common compositions of the essential oils in three altitudinal levels showed that meaningful 
differences were found between them (Table 2) so that α-curcumene, δ- Cadinene, Spathulenol, α-Muurolol, and 
Phytol were the most elements in the altitude 2300 while Germacrene A and Oleic acid were the main elements in 
the altitudes 3000 and 1600 m, respectively. On the other hand, components of Fenchol, Viridiflorol, Sclareoloxide, 
Linoleic acid, Iso-aromadendrene oxide, and hydroxy-(Z)-caryophyllene-14 were entirely detected in the altitude 3000 
m. As α-pinene is the valuable chemical composition in the essential oils regarding earlier researches’ results, about 
4 and 0.3% were achieved in the altitudes 3000 and 2400 m, respectively.  

 

 

 

 

Table 2. Mean comparisons of essential oil level and percentage of common and main compositions of C. lavandulifolia at three 
altitudes 

Altitudes/m Essential efficiency α-curcumene Germacrene A -Cadinene Spathulenol -Muurolol Phytol Oleic acid total 

1 600 0.14** c 15 b 3.8 b 5.6 c 10.2 b 4.7 c 12.56 b 17.1 a 97.7 c 

2 300 0.26 a 17.5 a 9.4 c 12.2 a 16.2 a 6 a 15.8 a 1 c 99.6 b 

3 000 0.18 b 8.3 c 4.2 a 9.4 b 8.8 c 5.4 b 4.1 c 6.3 b 99.7 a 

 

**P < 0.01; a, b, and c are used to distinguish the differences between altitude levels. Common letters indicate that there are no 
significant differences between two levels 

 From chemical-structural point, monoterpene hydrocarbons, Oxygenated monoterpene, and Oxygenated 
sesquiterpenes were the most elements which were detected in the extracted essence from altitude 3000 m while it 
was for 2300 m two elements such as sesquiterpenes hydrocarbons and Oxygenated diterpenes as Nonterpene 
escompounds for 1600 m (table 3). 
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Table 3. Mean comparisons of chemical elements of the essential oil level of C. lavandulifolia at three altitudes 

Altitudes/m 

monoterpene 

hydrocarbons 

Oxygenated 

monoterpene 

Sesquiterpenes 

hydrocarbons 

Oxygenated 

sesquiterpenes 

Oxygenate 

diterpenes 

Nonterpene 

escompounds 

1 600 0.33 c 0 25.1 c 17.8 c 56.12 b 33.1 a 

2 300 0.56 b 0 45 a 36.5 b 15.8 a 1 c 

3 000 4.3 a 0.9 a 39 b 37 a 4.1 c 14.2 c 

 

**P < 0.01; a, b, and c are used to distinguish the differences between altitude levels. Common letters indicate that there are no 

significant differences between two levels 

A. Soil properties effects on the essence 

 The essential efficiency of the herb’s oil was positively correlated to pH (0.91) while it was reversely correlated 
to P (-0.759) and EC (-0.82). Hence, these factors have the most effects on the efficiency of essential oil (table 4). 
The robust correlatio -Cadinene 
(negatively) while P was positively correlated to α –curcumene and negatively to Sesquiterpenes hydrocarbons and 
Oxygenated sesquiterpenes. The nitrogen (N) had the most correlation to Monoterpene hydrocarbons and 

-Cadinene (negatively) while organic matter (OM) confidently correlated 
to Phytol element, it, however, adversely correlated to Monoterpene hydrocarbons and Oxygenated monoterpene. 
The other soil elements, which were reversely correlated to the chemical compositions of the essential oils, were 
comprised Fe (with Sesquiterpenes hydrocarbons, Oxygenated sesquiterpenes, Monoterpene hydrocarbons, and 
Oxygenated monoterpene), Cu, Zn, Mn, and Ca (with Oxygenated sesquiterpenes, Monoterpene hydrocarbons, and 
Oxygenated monoterpene), EC (with Sesquiterpenes hydrocarbons, Oxygenated sesquiterpenes), SP (with Phytol). 
Positively, Phytol element was correlated to Fe, Cu, Zn, and Mn and Spathulenol to Ca, EC, and SP (saturation 
percentage), and pH and SP were also correlated to Sesquiterpenes hydrocarbons, Oxygenated sesquiterpenes. 

 

 

 

Table 4. Correlation coefficients between soil properties and essential efficiency and other valuable elements of oil in S. 
lavandulifolia 

 Soil 
properti
es 

Essent
ial 
efficien
cy 

Sesquiterpe
nes 

hydrocarbo
ns 

Oxygenate
d 

sesquiterpe
nes 

monoterp
ene 

hydrocarb
ons 

Oxygenat
ed 
monoterp
ene 

Germacr
ene A 

Phyt
ol 

α-
Muuro
lol 

Spathule
nol 

- 

Cadine
ne 

α -
curcume
ne 

K 
0.67 0.337 0.014 -0.819 -0.837 0.628 

-
0.12 

0.732 0.978 -0.989 -0.292 

P 
-0.759 -0.959 -0.999 -0.523 -0.473 -0.559 

-
0.93 

-0.473 0.021 -0.087 0.879 

N 
-0.18 0.218 0.522 0.993 0.986 -0.221 

-
0.34 

-0.343 -0.766 -0.802 -0.221 

OM 
-0.339 -0.683 -0.882 -0.883 -0.847 -0.349 

0.81
3 

-0.239 0.266 -0.97 0.257 
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Fe 
-0.44 -0.763 -0.929 -0.818 -0.781 -0.315 

0.79
1 

-0.207 0.302 -0.363 0.699 

Cu 
-0.14 -0.566 -0.795 -0.931 -0.885 -0.240 

0.89
9 

-0.433 0.066 -0.127 0.82 

Zn 
-0.18 -0.529 -0.765 -0.930 -0.902 -0.505 

0.73
4 

-0.136 0.368 -0.428 0.63 

Mn 
-0.42 -0.748 -0.920 -0.825 -0.799 -0.215 

0.72
9 

-0.11 0.399 -0.452 0.630 

Ca 
-0.40 -0.648 -0.860 -0.904 -0.871 0.582 

-
0.05 

0.689 0.955 -0.333 0.720 

EC -0.82 -0.980 -0.984 -0.424 0.369 0.295 0.30 0.388 0.782 -0.826 0.173 

SP 
0.23 0.998 0.939 0.249 0.194 0.972 

-
0.87 

-0.977 0.749 -0.777 -0.930 

pH 
0.91 0.951 0.989 0.512 0.441 -0.094 

-
0.47 

-0.194 -0.642 0.688 -0.352 

 

Discussion and Conclusion 

 Habitational factors, such as altitude and physicochemical properties of soil, not only effects on vegetative and 
growth patterns of plants (Omidbaygi , 2005), but it also changes the quality and quantity of aromatic and medicinal 
essential oils (Weiss and Edwards, 1980). Consequently, new chemotype of plants is formed because of diversified 
phytochemical composition (Verpoorte , 2000). Quantitative evaluation of the essential function in Stachys 
lavandulifolia showed that different altitudinal habitat has had disparate effect on the quality of essence so that the 
maximum essential efficiency rate was detected at 2300 m. This altitude has optimal weather and climate condition 
where can provide appropriated growth condition to the herb as climate of this area (2300 m) is Mediterranean climate 
based upon De Martonne approach. In down and up altitudinal levels have a little bit unsuitable weather condition as 
severe wind blows from lowlands to and uplands. The number of chemical compositions in the herb’s oil, however, 
has increased when the altitudinal levels rose up. The ecological vegetative condition of the herb showed that the 
plant grows at rigorous edaphic and topographic circumstances as it is seen in rocky substrate and aperiodic rain. It 
may influence on chemical elements of the essential oil as the condition can be seen the study area. However, this 
achievement has not accompanied other researchers’ reports as Yavari  (2010) found out different number of 
chemical elements in the essential oils of Thymus kotschyanus regarding increasing of altitude. Behtari  (2012) and 
Mahzooni-Kachapi  (2014) also reported different amount of chemical compounds in essential oils of Artemisia sieberi 
and Stachys lavandulifolia herbs, respectively. The habitational conditions of them can be argued as different finding.  

 Another surprising attainment of this research refers to common chemical components in different condition of 
habitats. Phytochemical analysis of the study has indicated seven chemical elements such as α-curcumene, δ-
Cadinene, Spathulenol, Phytol, α-Muurolol, Germacrene A, and Oleic acid while the other reports of researchers 
showed the different numbers of chemical elements in Stachys lavandulifolia. For instance, Germacrene D, β-
Phellandrene, b-pinene, Myrcene, and α-pinene were reported from Javidnia  (2011); four main elements of α-pinene, 
β-Myrcene, caryophyllene, and β-Phellandrene were also reported by Meshkatalsadat  (2007). Morteza-Semnani  
(2006) and Mahzooni-Kachapi  (2012) at their phytochemical analysis of the herb in Mazandaran province (Iran) 
have told about different elements including Hexadecanoic acid and α-pinene. Ironically, phytochemical research of 
Nadaf  (2011) about same species in another place of north Khorasan province showed that Dodecane, Paracyne, 
and α-pinene were the main common elements of the essential oils. In spite of the fact that β-Phellandrene, which 
was detected in altitudes 2300 and 3000 m, was reported by Javidnia et al (2011), Meshkatalsadat (2007), and 
Mahzooni-Kachapi  (2012), as well. The element of α-pinene was reported by many researches as the main and 
common compound of the herb in different habitats that it can be also found in altitudes 1600 and 3000 m and it 
should be noted that regarding table 1, the rate of α-pinene was increased in the area. Some chemical elements also 
were just detected in an altitude such as α-curcumene, δ-Cadinene, Spathulenol, α-muurolol, and Phytol in 2300 m; 
Germacrene A in 3000 m, and oleic acid in 1600 m. It seems that these elements have influenced by altitudinal range 
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and regarding this outcome, other researchers have reported same argument (Shabazi , 2014; Mahzooni-Kachapi , 
2014; Tajali , 2014).  

 The essential efficiency of the herb will increase on the subject of rising soil pH and K and reversely it will tail off 
with reference to increasing of soil P and EC. Summarily, pH of soil was the most chemical elements which influence 
on the essential productivity in the S. lavandulifolia herb. The most rates of essential productivity can be found in 
altitude 2300 because of loamy soil texture and optimal climate condition. Concerning table 4, all common chemical 
components were highly correlated to soil chemical elements so that, for instance, with increasing of pH and SP, the 
sesquiterpenes hydrocarbons will also increase and the others will decrease it. Same behaviour is seen to the other 
oil parameters. As achieved results, many researchers have pointed out the soil chemical elements affection on 
essential oils’ composition in some medicinal plants, such as Mahzooni-Kachapi  (2012) have reported that positive 
correlation existed between pH and Bicyclogermacrene and α-Cadinol had negatively correlation to K, N, OM, and 
OC. Monoterpene and in altitude 1600 m and sesquiterpene hydrocarbons in altitudes 2300 and 3000 m were the 
highest levels. This consequence confirms the other researchers’ outcomes about Stachys genus (Skaltsa, 2003; 
Guido, 2005; Vjera, 2006) and Mahzooni-Kachapi  (2012) on S. lavandulifolia, especially.  

 In order to extracting of the essential oil of S. lavandulifolia for relative industries, if the highest rate of essential 
productivity is the goal, it can be chosen from second habitat (2300 m), however, if the best qualities are the goal, 
third altitudinal level then may be selected. As a result, all environmental parameters, which were considered in the 
study, have influenced in the physicochemical traits of the essential oil in S. lavandulifolia. Hence, precise 
identification of effective environment on quality and quantity of the essential oils can be put into effect to determine 
the new chemotypes and consequently it can be suggested them to cultivate and take advantage of extracted oils 
from them can be also so economic. It is obvious that with relation to farming of chemotypes, natural assets of 
environment, such as medicinal plants, can be protected 
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