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Abstract

Introduction: Considering the effect of physical and chemical factors of soil and climatic factors of temperature and
precipitation on the quantity and quality of plant essential oils, a study was conducted with the aim of evaluating the
effect of climatic and soil factors on the phytochemistry of the medicinal species of Stachys lavandulifolia in Kalakuh of
Amol rangeland and comparing it in two northern and southern aspects.

Methods: First, random sampling was done in three selected spots with three repetitions from two aspects. Soil samples
were taken from a depth of 0-30 cm and transferred to the laboratory. The essential oils of plants were also extracted by
watet distillation and theit composition was identified by GC/MS. In the statistical section, independent t-test was used
to compare compounds in the two northern and southern aspects, and Pearson's correlation analysis was used to analyze
the relationships between the data.

Results: The results showed that among the extracted compounds, the compound a-Pinene, 3-phellandrene, Thymol,
Limonene, a-fenchene, y-cadinene, cis-sabinene hydrate, 1-8-Cineole and Sabinene accounted for the largest percentage.
Also, the comparison of the average yield of essential oil in the two aspects showed that the southern aspect has
significantly higher average than the northern aspect. The correlation results also indicated that the index factors of soil
grain stability, acidity and silt have a very strong correlation at the five percent level.

Conclusion: In general, the present results indicate that the compounds extracted from essential oil of Stachys
lavandulifolia plant are strongly influenced by the habitat conditions of the region.
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Figure 1- Location of the study area
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Table 1- Comparison of average soil factors in northern and southern aspects using independent t-test

Soil factors aspect Mean df T statistic
Mg (%) Northern 80.74 4 1.82m
Southern 73.54
N (%) Northern 0.11 4 3.14"
Southern 0.15
= Cao (%) Northern 0.34 4 1.47m
o Southern 0.19
= pH Northern  6.48 4 8.82"
S Southern 6.92
K (%) Northern 2.93 4 0.52™
Southern 2.87
Organic Matter (%) Northern 2.89 4 0.27™
Southern 2.79
SAR Northern 3.96 4 0.65"
Southern 3.77
EC (ds/m) Northern 0.36 4 0.73™
Southern 0.42
Na (%) Northern 36.40 4 1.76"
Southern 23.11
P (%) Northern 4.86 4 347"
Southern 5.54
Ca (%) Northern 89.35 4 1.59m
Southern 80.39
Clay (%) Northern ~ 12.42 4 3.42"
Southern 10.91
Silt (%) Northern 26.69 4 4.66"
Southern 29.03
<_g Sand (%) Northern 60.88 4 1.16™
2 Southern  60.50
s Humidity (%) Northern 11.66 4 1.89m
Southern 10
Mean Weight Diameter Northern 1.07 4 5.07"
Southern 0.83
Bulk Density (g/cm?) Northern 1.73 4 0.03™

Southern 1.71

SIS (S pae NS [0o)d S rhaw 50 lo ime sk fao )0 iy oo o ime

* significant at the five percent level/ **: significant at the one percent level/ ns: non-significance
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Table 2- mparing the yield of essential oil in northern and southern aspects of Kalakuh of Amol
Northern aspect  Southern aspect T statistic
the yield of essential oil 0.056 0.061 2.46*

Go )0 gy e ys I e

« significant at the five percent level

g gl ) WS g olmly (s 5 Sdow (o) Haed (G395 SlayeSl (S Jelge lee yo ol (LS Y Jgu s
Slade )3 Sglis o ele (S5 (6l plu aSle o aiiils o)ls (pre Sgl wo s S mhaw )3 aasul HeSl 5 wo)o
sl ;o byl 6 lubl « So5slen DloS 5 5l eolaiwl OMSLiw 51 (S asslad lad vg5 51Ty (gl pme WS 1SSl
5hogpse sl 4 Jlab SlaS 5 55kl glagss, 5l (Ko ead aile sla 5o 50 gl (50,5 jpame ol (a8 lej]
a5 3,5 0,Lal walx (gad SS9l g apg;eaS )l dapgen dosiuwgil dojins See dapsisoil 4 Gl oo LasSuss 00

1371 [36] w5, 1,38 oolal 150 So5edgm DlaS 5 JUEH [0 e yeb 4 ailys oo



43

RS Sz 29588 bl (sl (ARL9) sl (S a9 S /OS5 Sloj

Aelo 4 Cond (6 yion uilul 003l . Sks slls pgix anals Blo lis 18 pgim g (et aals jo il ool lade anslis

B)18 3925 o0 iy maw jo (5hle Jre MW aials g8 il jo uilul ool Hlade o g cl Jleds

0392 N 1 (il 035l (e 2 a5 Al (i anels ;o 0893 558 B 9 Ol a4z s Gl el cpl Slde v (oo Sl 4
Slilne SLS 5 alg e S G5 2o ol o5 Sl ot o5t 5 bl i el b bl o (3, 51 e
oy (S Gl o (S Loyl Woged Lo 093 Sladllae Ho (Y410) o, Ken g Ben-Jemia .wles oo uilesl 00isS
5 Alipour g5 zuls [27] s callas pol> iagh o b as 0sh oo uilel LS5 j0 o (g ,isige ialS 5 o
o2 yol> adllle ol b aS 00,5 o il Jlade ialidl o o (il a8 0gr o] S5l o)l ol 5o 55 (Y410) o), K
> als 10 Ol ax 0 g e a5 eols las [20] (V- - +) Bemath wliios gl o,k opl 5o cuimen (28] el L,

S8 Slgtran pol> aslas mlis b aS ols og)ls Hlals a6l o codalbio CotsS 9 CoeS (6l odes 30

S aS 0g o Kl bl CuiS g CaeS  ae Jolse 1L alaly o 55 [6] (VYY) IS o Tavakoli clallias
Jds ol 0 & plie ol dsy (oo Sl 018 S plie pol> mgh bt b aS sed oo olS o 4l sla-cudgilie (2al38 o
oo 0s5 Slallae ;o [30] (V41 F) ol Sen o Dehghan .ceul ssg St blin )8 (padiizes ol aalllas 3,50 oliug, 45 Cenl

b oo Gl SB gdie slge Sl s 4 sl e codglie je (Sl mlB L Sas gble )3 wses

aels 30 53 255 slr ol ol ;3 33750 B 5 eSloo dlis y0,F GLalid (o 5 Y olass ¥ Jga s 4l
1-8- ;Thymol .-fenchene «-cadinene Sabinene Hexadecanoic acid PPhytol LS 5 aS wes oo Lis peiz 9 Jled
$-phellandrene Linalool Bicyclo[4.4.0]dec-1-ene, 2-isopropyl-5-methyl-9-methylene .cis-sabinene hydrate (Cineole
Heptacosane .«a-phellandrene - Pinene ¢p-cymene Caryophyllene Cis-farnesol «.-Terpineol Myrcene Stigmasterol
9 Limonene o —Pinene &LoS 5 50 .3yl gyl goe Sglay doys G mhaws o Spathulenol 4 Terpinene -4- acetate
e Dglas 09290 DloS 5l oS cewl o cplaisls lis 05 5l ghls  cme Oglay do o iy law o Cyclofenchene

aslad slad 1y gl

Bl 5 oln 38 1y 30 iy 8 S5 b S oot 5 (Su58 slo,5556 (Ko ) ol slo il (piman
Lng)?SSlBLBwM%j)Ms@M‘ 6[.6)9*5[.9[.:(17P|nene g.A_\S)JASbL) uLMA-’ sML:sA ‘)L) W) C‘W‘
Cdaw 9 59,55 phad cal ol L B-phellandrene oS 5 o ls din (Sod i 5 (S g ll el wugb, (e,
Thymol .S 55 cpizman .Gl 09505 1,8 3 chie (Ko () 9 pods LIS 6l oz li wugh, b g Codie  Sar
Cagb, Jd 5l S sl ,eSB L 5o a-fenchene ool ails sdie  Siad (1) 9 ponedS (o o ilaS> (6 l0L as Ll
o d () 9 o spadS (S (g ll et li Cosb, sl sl )l Ly-cadinene oS 5 uzmes ol ools jlis o3
«is-sabinene hydrate SL.S 5 a5 ol ol oo oo lis 1) st (Suod Sl 9 (5955 pund cayonl b g Code
wale (Cugby Jelse b g code  (Sicad Sl 5 (595500 ad bl Sl pel (S Jelse U Sabinene 4 1-8-Cineole



44
PY-FQ dxio 0 Fe P Ol cAe olo o Poylod YV 2 95 &9 931 (b § ols aclilad :

S (5 39051 31 00l b (srgirg ok aiold 10 (o895 (5l oL uilusl Sl 7 (reRiloo Ao - Jouir
Table 3- Comparison of the average composition of essential oil of Stachys lavandulifolia plant in northern and southern aspects using
independent test

Compounds Kovats Index  Northern aspect  Southern aspect T statistic
Cyclofenchene 896 1.29 1.59 3.20"
a -Thujene 928 2.29 2.10 0.96"™
a-Pinene 935 1 3.26 4.32"
a-fenchene 945 3.80 1.97 15.16™
Camphene 947 0.60 0.63 0.11"
Sabinene 970 0.10 4.06 17
- Pinene 974 2.02 0.90 6.36™
Myrcene 986 1.20 0.13 8.87"
a-phellandrene 1000 1.31 2.52 6.32"
p-cymene 1020 1.65 1.96 7.12"
Limonene 1025 2.60 3.86 3.64"
B- phellandrene 1026 1.80 3.06 10.53™
1-8-Cineole 1027 2.16 3.96 14.43™
cis-ocimene 1036 2.80 0.09 23.40™
cis-sabinene hydrate 1098 1.20 341 13.50"
Linalool 1099 1.14 0.08 12.10™
a-Terpineol 1192 2.06 0.16 7.83"
thymol 1290 4 3.02 145.50™
Terpin-4-ol acetate 1340 1.26 0.48 5.20™
a-Copaene 1372 2.30 2.60 1.03™
Germacrene D 1478 2 2.40 0.96"
bicyclogermacrene 1495 1.90 2.03 2ns
Bicyclo[4.4.0]dec-1-ene, 2-isopropyl-5-methyl-9-methylene 1503 1.96 111 12.86™
y-cadinene 1513 4.16 2.61 15.56™
Spathulenol 1589 2.20 1.26 5.02"
Caryophyllene oxide 1613 0.13 1.28 7.18™
(Z-E)-farnesol 1697 2.30 1.43 7.20"
B-Bisabolole 1719 0.13 0.09 0.94"
Phytol 1949 0.13 2.9 41.50™
Hexadecanoic acid 1964 1.93 0.20 26™
acid (Palmitic )
Heptacosane 2700 1.30 2.1 6.19™
Stigmasterol 3332 1.20 2.41 9.34™

Gl (Fe paeS] ooy SO mhan )0 Iy e s fouo )0 iy gelawys ls e i

= significant at the five percent level/**: significant at the one percent level/ ns: non-significance
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Table 4- Correlation between environmental factors and Stachys lavandulifolia essential oil compounds
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