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Introduction

One of the most important factors affecting the quantitative and qualitative characteristics of plants are
genetic and environmental factors and their interactions. Golder (Otostegia persica Boiss.) is one of the endemic
species of Iran and is in the list of top 10 medicinal plants used in Baluchistan, Iran. Therefore, in this study,
some morphological and phytochemical characteristics of this plant were investigated in the natural habitats of
Baluhistan. Essential oil components of leaves and flowers of Kooh birk-Mehrestan population also measured.
Also, with the aim of investigating the soil properties on the establishment and growth characteristics of Golder,
the soil edaphic characteristics of plant communities were evaluated.

Materials and Methods

This study was conducted in 2017 in some natural habitats of Baluchistan, Iran. Research was performed in
the form of a nested plan as completely random design with three replications in the cities of 1- Saravan
(Villages of Kooh Sont and Nahuk), 2- Khash (Villages of Panj Angisht and Posht Kuh), 3- Sarbaz (Padik
village and Kalat Sarbaz) and 4-Mehrestan (Villages of Zard and Birk kooh) using field survey. Edaphic traits
such as soil texture and chemistry were measured. Morphological traits including plant height, internode
distance, leaf length and width were measured using instruments such as graduated rulers and calipers.
Phytochemical traits including Phenol, Flavonoids and Carbohydrates in different parts of the plant and also the
components of essential oils in leaves and flowers were studied. Soluble carbohydrate by Coles and Ansel
method, photosynthetic pigments by Arnon method, total phenols with fullene-cicalto reagent by McDonald
method, Flavonoids by aluminum chloride colorimetric method and adsorption of any reaction compound at 415
nm wavelength by spectrophotometer were measured. Data analysis was performed by SAS software (version
9.2) and the means were compared by Duncan's multiple range test at 5% level.

Results
The lowest (7.80) and highest (8.50) pH levels were measured in Zard and Kooh Birk respectively. Lowest
(1.29) and highest (4.38) EC levels in Panj angosht and Nahuk respectively, the lowest (43.53(dS m™)) and
highest (50.73(dS m™)) Na levels in Kooh Birk and Nahuk respectively, the highest N (11.10%) and P (0.32

(ppm)) in the Posht kooh of Khash, the highest amount of total K (62.20 (ppm)), absorbable K (72.17(ppm)) and
the highest percentage of silt (38.30) were obtained in the Kooh sont area of Saravan. In evaluating the growth
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characteristics of plant in different regions, the maximum internode distance, highest number of lateral branches,
petiole length, leaf length and width and number of main branches in Kooh Birk region of Mehrestan city and
highest plant height in Nahuk region of Saravan city were measured. Comparing the amount of phytochemical
compounds in different organs of this plant, it was observed that the highest amount of flavonoids is present in
the leaves and the highest amount of phenols and carbohydrates are present in the stem. The lowest amount of all
three compounds was measured at the root. Maximum amount of leaf Flavonoids (1.83 mgQE/qg), stem Phenol
(mg GAE/g 1.86) and root Flavonoid (0.11 mgQE/g) in Panj angosht area of Khash city, stem and root
Flavonoids (0.45mgQE/g and 0.11mgQE/g) and stem Carbohydrate (1.99 mg/g) in Zard area of Mehrestan city,
leaf Phenol (mgGAE/g 2.38) and root carbohydrate (1.73 mg/g) in Posht kooh region of Khash, and maximum
amount of leaf carbohydrates (1.99 mg/g) in Kooh sont area of Saravan were obtained. Analysis of the chemical
composition of the essential oil using a gas chromatograph-mass spectrometer (GC-MS) showed 12 compounds
per leaf and 31 compounds per flower. The highest and lowest essential oil components were Thymol (12.0%)
and Decane (2.1%), respectively. Also, the highest and lowest components of essential oils in flowers were
Benzene, 1- (1,5-dimethyl-4-hexenyl) -4-methyl- (CAS)) (13.0%) and (0.4%), respectively. Therefore, the
lowest essential ingredient was Decane, both in leaves and flowers. In general, the results of this study showed
that there is a considerable diversity among the studied populations in terms of all the studied characteristics.
This indicates that environmental factors similar to genetic factors are effective in creating diversity in
morphological and phytochemical characteristics of this plant.
Conclusion

In general, the results of this experiment showed that the habitats of Khash are better in terms of soil
chemistry and major phytochemical traits. Kooh birk region is the best area for harvesting the aerial parts of this
plant.
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Figure 1- Distribution map of medicinal species Otostegia persica in Sitan and Baluchistan province
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Table 1- Annual average of climatic characteristics of the studied cities
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K‘;ﬁ“bl’:k 280c  850a 4353  014dc 6476b 5145  903c  3416a  5330bc  1254b
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The common letters in each column indicate no significant difference based on Duncan's multiple range at 5% of probability level.
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Table 5- ANOVA for the morphological traits of Golder plant between studied cities and areas

s P J =3 S J alold il sf adlialass
oy e e > .. > _ ) _ ad L by .
Ol p®S 2alio g e, ﬁ“’_ 9 Sy »Job 0 )ik e b
S0V &3 Height Petiole Leaf . N_umber of
e df length Leaf length  Intermedia  main pranches Number of
width te distance branches
g‘: 3 ##1052.22 0.09™ 0.08™ 0.29™ 0.96™ 411 874.81™
ity
e 5 dilaio
Region in City 4 #647.31 0.10™ 0.21™ 0.44™ 1.04™ 10.08™ 2069.54™
ks
16 21.98 0.003 0.005 0.001 0.03 0.15 20.42
Error
N 5.97 6.69 9.80 9.07 6.32 5.68 7.82
C.V (%)
il oo b bze Moyd ) g o3 0 Jlain polaw 3 Gudyi s g %
* and ** are significant at 5% and 1% of probability levels, respectively
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Table 6- The morphological traits of Golder plant between studied cities and areas
Jgb alold s o
g ; g Al dlaxs
ble ews)! S jod J’i ":’c JI’_"’ ‘J:b 0 Sl ol 4L slaas )
. : ea ea i
- Hight Petiole - Intermedia Number of w2
Regions width length ! : Number of
(cm) length (cm) (cm) tedistance ~ mainbranches T
(cm) (cm)
bigw o5 92.00a 0.46¢ 0.70c 1.30b 2.83bc 7.33b 76.00ab
Koh sont
Soals
93.66a 0.53bc 0.83b 1.40b 3.33ab 5.33c 49.33bc
Nahook
il 78.83ab 0.46¢ 0.47c 0.56e 2.66b 7.66b 76.33ab
Pang angosht
o5 ey 43.33c 0.46¢ 0.73bc 1.06c 2.33c 4.66e 13.66d
Posht koh
Kool
nT 68.00b 0.50bc 0.83b 1.00c 2.77bc 8.33a 76.33ab
Padic
oM
68.50ab 0.63b 0.67d 1.06¢c 3.66a 7.66b 53.66bc
Calat
Z;)r}ci 77.00ab 0.50bc 0.56e 0.60d 2.83bc 5.00c 43.33c
S ?95 88.03a 1.00a 1.23a 1.56a 4.06a 8.66a 83.00a
Koh birk
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The common letters in each column indicate no significant difference based on Duncan's multiple range at 5% of probability level.
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Table 8- ANOVA for some physiological traits of Golder plant in the different habitats of Balochistan

T I SliadesS Lpegs Slyegs
5 ol K g it i Al : AL o
SOV Leaf Stem Root eaf Stem Root Leaf Stem Root
¢ : : ., Phenol  Phenol Carbohydr ~ Carbohy  Carbohydrat
df Flavonoid  Flavonoid Flavonoid Phenol ate drate o
Cit
)Q:)/ 3 0.12 0.04™ 0.001™ 0.28™ 0.65™ 0.16™ 0.95™ 0.96™ 0.83"
7S > eile 4 0.08° 0.06™ 0005 077" 062" 004" 0.92" 211" 0.38"
Region in City
EM 16 0.02 0.0004 0.00001 0.02 0.009 0.001 0.01 0.04 0.01
rror
Sl ey 10.31 8.08 5.60 8.78 5.83 6.12 6.56 11.42 9.35
CV (%)
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*and **: Significant at 5% and 1% of probability levels, respectively.
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Figre 2- The phytochemical tratis of Goldar plant in the different habitats of Balochistan
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Table 8- Leave Essential oil components of Goldar plant in Birk - Mehrestan habitat
Y Sy ol s 8133k pad L % GC
1 Decane<n-> 1006 2.1
2 Thymol 1306 12.0
3 Carvacrol 1316 7.0
4 Geranylacetone 1455 3.6
5 Pentalene, Octahydro-1,4-Diiodo 1636 2.3
6 Dehydroaromadendrene 1670 4.9
7 Methyl lonone 1753 6.3
8 B-Turmerone 1844 8.0
9 Bisabolol oxide A <alpha-> 1871 2.9
10 Hexahydrofarnesyl acetone 1954 4.6
11 Diisobutyl phthalate 2065 3.6
12 Bicyclo[3.1.1]hept-2-ene-2-ethanol, 6,6-dimethyl 2125 3.3
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Table 9- Flower Essential oil components of Goldar plant in Birk - Mehrestan habitat

s, 55 oS g S o3k pasLd % GC
1 Decane<n-> 999 0.4
2 Linalool 1103 2.3
3 Campholenal<alpha-> 1129 4.3
4 p-Mentha-1,5,8-triene 1150 8.9
5 Menthol 1178 3.8
6 a-lonol 1400 13
7 trans-Caryophyllene 1422 2.2
8 (E)-B-Farnesene 1458 1.2
9 Germacrene D 1484 3.4
10 (E)-p-lonone 1489 1.8
11 f-Bisabolene 1510 3.1
12 B-Curcumene 1558 11
13 Hexenyl benzoate<3Z-> 1575 11
14 4-(3,3-Dimethyl-But-1-Ynyl)-Hydroxy-2,6,6-Trimethyl-cy 1584 0.8
15 Spathulenol 1588 5.9
16 Methyl lonone 1591 6.8
17 Viridiflorol 1598 11
18 Dehydroaromadendrene 1615 1.2
19 Caryophyllene oxide 1627 35
20 Benzene, 1-(1,5-dimethyl-4-hexenyl)-4-methyl- (CAS) 1636 13.0
21 Turmerone<ar-> 1671 1.9
22 Bisabolol acetate<epi-alpha-> 1689 0.7
23 19.83 Verbenyl acetate<trans 1838 0.8
24 Retinal (CAS) 1845 2.0
25 Diisobutyl phthalate 1871 2.5
26 Farnesyl acetone<5Z,9E-> 1919 1.1
27 Dibutyl phthalate 1966 14
28 Phenanthrene, 9-dodecyltetradecahydro 2065 1.2
29 Benzeneethanol, 4-[(2,4-dinitrophenyl)azo]- 2074 1.3
30 Cyclohexanone, 2-[(4-Methoxyphenyl) Methylene 2112 1.0
31 1-methoxyhept-1-yne 2117 3.9
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