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Introduction                                                                

The western Mediterranean desert of Egypt 
characterized by prominent variations such as 
physiographic and edaphic led to a differentiation 
into different types of habitats. Information on 
the distribution of plant communities in different 
locations has been documented by Abdel-Razik  
et al. (1984). Topographic factors have produced a 
very diverse microclimate and edaphic conditions 
which effect on the species adaptation to salinity 
or drought stress levels. The correlation between  
plants with abiotic and biotic factors in different 
ecosystems is usually a part of ecological 
researches. The distribution, pattern and richness 
of plant species have been related to physical 
and chemical soil characters and anthropogenic 
disturbances (Enright et al., 2005). There are many 
medicinal plants in Egypt but there is deficiency in 
the knowledge about plants condition for planting 
and their utilization. The aromatic pharmaceutical 
plants have been used traditionally as an important 
source of natural drugs, vegetables and spices for 
many centuries (Salehi et al., 2005). 
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THYMUS capitatus L. is one of the most important plants used in traditional medicine mainly 
in combating the growth of some pathogenic bacteria and reduce pathogen colonization in 

colon. This species is endangered in the study area due to the destruction in habitats. This study 
aims to evaluate the distribution of studied species in western Mediterranean region of Egypt, 
to determine the factors that affect its abundance in relation to soil characters and determine 
the associated species. Thymus capitatus was abundant in rocky ridge sites more than those in 
sand dunes and that their distribution in all sites was uniform. However, the covering diameter 
was larger in sand dunes sites that are characterized with higher K+ content. The frequency 
of associated species in Thymus communities did not show any negative allelopathic effect 
between them. The present results indicate that Thymus capitatusis dominant in rocky ridges 
while it had been disappeared in inner rocky ridges as a result of human activities. They also 
indicate an important role of K+ for Thymus capitatus growth. These results could provide 
us with well understanding of the suitable habitat of Thymus capitatus to contribute in the 
conservation ways.
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The medicinal species in Egypt is subjecting 
to many threatens due to different factors of 
human actions include commercial development 
and tourism especially the continuous building 
of summer resorts, collection for medicinal uses 
and scientific research, in addition to aridity and 
irregularity of rain fall, variation of climate and 
drought series (Shaltout & Ahmed, 2012 and 
Abdelraouf et al., 2015). Threats to the world’s 
plant diversity continue to increase as a result of 
human activities (Raven, 2006). 

The Labiatae (Lamiaceae) is one of the 
most distinctive flowering families with more 
than 200 genera and almost 4000 species 
worldwide. The most species in this family have 
an almost cosmopolitan distribution. Genus 
Thymus L., includes numerous species with 
quite morphological, anatomical and medicinal 
properties. It contains of about 215 species 
of herbaceous perennials and sub-shrubs that 
naturally grow in the Mediterranean region 
(Bounatirou et al., 2007) and it is represented in 
the Egyptian flora by 2 species (Tackholm, 1974). 
One of them is endemic to western Mediterranean 
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region.  Thymus capitatus L. is an aromatic 
medicinal species and perennial subshrub 
(Chaemephyte) and it is distributed in the western 
Mediterranean region. Leaves and flowers of 
Thymus species are commonly used as herbal 
tea, flavor agent and medication. Furthermore, 
Thymus extracts and its oils are commonly used 
in pharmaceutical, perfume, cosmetic industries 
and are also used for protection of food products 
(Ismaili et al., 2004). Imelouane et al. (2009) 
investigated that Thymus species have stout 
anti-parasitic, antifungal, antibacterial, antiviral, 
spasmolytic and antioxidant activities. Recently, 
Dzamic et al. (2015) reported that T. capitatus 
could protect colon epithelium against pathogenic 
colonies. 

There are numerous reports (Hedhilia et 
al. 2005; Miguel et al., 2005 and Miceli et al., 
2006) on the chemical composition, antioxidant 
and antimicrobial activities of essential oil (EO) 
of Thymus capitatus collected from different 
localities of its natural distribution. In all studies, 
the species are found to be rich in thymol and 
its isomer carvacrol which constitutes the main 
phenolic compounds of essential oil, followed 
by their biosynthetic precursors, p-cymene 
and c-terpinene as the other main compounds. 
Literature data showed strong bioactive 

potential of T. capitatus EO and it is mainly 
attributed to the high percentage of phenolic 
compounds such as thymol and carvacrol. 
Antibacterial, antifungal, anti-inflammatory, 
cytotoxic, herbicidal and insecticidal properties 
of thymol and carvacrol have been determined 
by several authors (Satooka & Kubo, 2012; 
Llana-Ruiz-Cabello et al., 2014 and Gholijani 
et al., 2015).

The main objective of this work is to determine 
the environmental characteristic of the endemic 
medicinal plant species T. capitatus to detect its 
most suitable habitat for the aim of protecting it 
from extinction.

Materials and Methods                                               

Description of the studied area
The selected area is located in the coastal region 

of the western desert of Egypt (Fig. 1). This region 
is situated between 30º 80’ to 31° North latitude 
and 29º 30’ East longitudes. The means of 
precipitation is less than 200mm/year in winter 
and the temperature in winter (January) ranged   
between  8 and 18°C but  in summer (August) 
the average increase to 22-30°C (Rohling et al., 
2009).

Fig. 1. Location map of the study area in the Mediterranean coastal region is presented by star (After Frithy et al. 
development, 2004).
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Habitats description
After visiting habitats for several times at the 

western desert of Egypt that extend from Burg 
El-Arab to Omayed city (80km from Alexandria) 
the studied species appeared only in the slopes 
(north, north-east and north-west) of Abu sir 
ridge and disappeared at the plateau and the 
south slope in addition to the other calcareous 
sites where the plant was recorded previously 
(Ayyad & Ammar, 1974). The species was also 
recorded at both north and south slopes of the 
sand dunes in Burg El-Arab area. Therefore, the 
data of vegetation analysis and environmental 
factors were detected at the different sites where 
the studied when species were present (Plate 1). 
The study was carried out at the flowering stage 
of T. capitatus (April to May 2018). Plant density, 
frequency, abundance, canopy cover, associated 
species including the nearest and neighbor plant 
species for T. capitatus and the canopy diameter 

of T. capitatus (largest and smallest) were directly 
recorded in the field using quadrates and transects 
method (Mannetje, 1978). Five stands (30 Χ 50m) 
were chosen in each habitat and sample size were 
determined by minimum area and vegetation 
surveyed by using 50 quadrates in each stand and 
the cover determination was carried out along five 
transects (50m) in each stand. Vegetation type and 
life form spectrum for each recorded species in T. 
capitatus communities were identified according 
to Raunkiaer (1937). Plant nomenclature is 
according to Täckholm (1974) and Boulos (2009). 
Plant distributions pattern was determined by 
index of Hopkins (Moghaddam, 2001):

Σ (Χᵢ) ² / Σ (Χᵢ) ² + Σ (ɼᵢ) ²

where  is Hopkins index, Χᵢ is distance of 
nearest plant to the random point and ɼᵢ is distance 
of nearest neighboring plant.

Plate 1. The distribution pattern of Thymus capitotus communities in the different sites of the study area.
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Soil analysis
Three soil samples were collected from each 

location from the depth ranged from 0-30cm which 
represents different habitats. The hydrometer 
method was applied to determine soil texture (Allen 
et al., 1989). The organic matter was determined by 
wet oxidation according to Black (1965). Soil paste 
extract was prepared according to Richards (1954) 
for measurement of pH, electrical conductivity 
(EC) as (ds/m), soluble cations (Ca++, Mg++ Na+, 
K+) and anions (CO3

ˉˉ, HCO3
¯, Cl¯, SO4

ˉˉ). The pH of 
each sample was determined by pH meter (Hanna 
instruments-HI 2211) with a glass electrode. The 
electrical conductivity of each soil sample was 
determined using an electrical conductivity meter 
(WTW series-inoLab-Cond-720). Microelement 
content (Cu, Fe, Mn, Cd) was analyzed according to 
Lindsay & Norvell (1978) using atomic absorption 
spectrophotometry (AAS) equipped with flame 
and graphite furnace. Calcium carbonate assayed 
by Calcimeter method according to Black (1965).

Statistical application
Correlation coefficient between vegetation 

analysis and soil characters in the study area in 
addition to standard deviation of soil analysis was 
done using SPSS software (Kirkpatrick & Feeney, 
2013). 

Results                                                                            

Vegetation parameters
The assessment of the biological features of 

a species needs to understand the distribution 
pattern of species in niches which is the most part 
of its life cycle and also critical for the wildlife 
management. The habitat of species information 
includes edaphic, bioclimatic, topographic and 
biotic characteristics of a specific area. This 
information describes entirety of the biotic and 
abiotic factors required by plant species. The 
Flora of study area is attained with 22 species (T. 
capitatus + 21 associated species) belonging to 16 
different families. Vegetation survey showed that T. 
capitatus is a dominant perennial subshrub species 
associated with different life forms of species in 
five selected locations (Table 1). Family Astraceae 
and Chenopodiaceae have largest number of 
species (3 species in each one) followed by Family 
Leguminosae (2 species). The other recorded 
families in Table 1 include one species only. This 
table also showed that some associated species are 
dominant in all locations but the other species are 
restricted to specific location.

With regard to the type of plant growth, the 
major type of growth was perennial subshrub 
which represented by 47.62%. The perennial herb 
attained with the lowest percentage (14.29%) and 
does not exceed three species (Fig. 2). The life 
form spectrum of the recorded species according 
to Raunkiaer (1937) classification was represented 
in Table 1. The relative percentage of each life 
form was presented in Fig. 3 and it show that 
Chaemephytes (Ch) were the most frequent life 
form plants constituted by 9 species, followed 
by Hemicryptophytes (He) with 4 species, 
Therophytes (Th) and Phanerophytes (Ph) 3 species 
for each and Cryptophytes (Cr) with 2 species 
with different percentages. Echinops spinosus, 
Helianthemum lipii, Gymnocarpos decandrum, 
Pituranthos tortuosa and Thymelaea hirsuta were 
recorded in all five locations of the study area 
while Noaea mucronata, Anabasis  articulate, 
Asphodelus microcarpus, Globularia arabica and 
Dactylis glomerata only in 3 locations but the other 
plant species present in 2 or one location (Table 1 
and Fig. 4). 

Table 2 showed that the vegetation analysis of T. 
capitatus in the selected area in the Mediterranean 
coastal region of Egypt. This plant is distributed 
in different slopes of calcareous Abou-Sir ridge 
(north, north-east and north-west) and in the north 
and south direction of sand dune (consolidated 
and loose). The field observation showed the 
disappearance of this species in the top and south 
slope of the ridge. The highest values of density 
and frequency were recorded in rocky north-west 
slope but the minimum was in the loose sand dune 
(south direction). However, the highest canopy 
cover and mean canopy diameter were recorded 
in the consolidated sand dune and the minimum 
values were in the rocky north slope of the ridge. 
The highest abundance (appearance density) was 
recorded in rocky north-east slope of ridge while 
the lowest value was in consolidated sand dune.

The arrangement of the nearest associated plant 
species to T. capitatus was presented according to 
the distance between study species and associated 
one with the lowest distance while the neighbor 
species represented by the distance between 
the study species and the closest species to the 
nearest one (Table 3). The present study showed 
that Globularia arabica, Pituranthos tortosus and 
Noaea mucronata are the most nearst species to 
study species in the different slopes of the ridge 
(rocky-north, rocky north-west and rocky north-
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TABLE 1. List of the associated species in T. capitatus community recorded in the study area with their families, 
vegetation type, life form and its locations.

Family Species Vegetation type Life form Locations

Compositae - Echinops spinosus Perennial subshrub Ch 1, 2, 3, 4, 5

- Jasonia candicans Perennial shrub Ph 4

- Aegialophila pumila Perennial subshrub He 5

Cistaceae Helianthemum lipii Perennial subshrub Ch 1, 2, 3, 4, 5

Caryophyllaceae Gymnocarpos decandrum Perennial subshrub Ch 1, 2, 3, 4, 5

Chenopodiaceae - Noaea mucronata Perennial subshrub Ch 1, 2, 3

- Anabasis articulate Perennial shrub Ph 1, 2, 3

- Suaeda vermiculata Perennial shrub Ch 2

Umbelliferae Pituranthos tortuosa Perennial subshrub Ch 1, 2, 3, 4, 5 

Boraginaceae Echium setosum‏‬ Annual He 1

Liliaceae Asphodelus microcarpus Perennial herb Cr 1, 2, 3

Globulariaceae Globularia arabica Perennial subshrub Ch 1, 2, 3

Thymelaeaceae Thymelaea hirsuta‏‬ Perennial shrub Ph 1, 2, 3, 4, 5

Gramineae Dactylis glomerata Perennial herbs Cr 1, 2, 3

Rubiaceae Crucianella maritime Perennial subshrub Ch 4, 5

Labiatae Teucrium polium Perennial subshrub He 4, 3

Resedaceae Reseda alba Annual Th 4, 5

Leguminosae - Ononis vaginalis‏‬ Perennial subshrub Ch 5

- Lotus creticus‏‬ Perennial herbs He 5

Ranunculaceae Delphinium peregrinum Annual Th 2

Papaveraceae Roemeria hybrid Annual Th 2
1. Rocky- north, 2. Rocky north west, 3. Rocky north east, 4. Consolidated sand dune, 5. Loose sand dune.

east) respectively, while Helianthemum lipii and 
Pituranthos tortosus were in the consolidated and 
loose sand dune. The most neighbor plant species 
in the study area are Globularia arabica, Noaea 
muconata in the rocky ridge and Gymnocarpos 
decandrum and Pituranthus tortousus were in the 
sand dune. Distribution patterns show the spatial 
relationship between members of a population 
within a habitat. The distribution of species into 
clumped, uniform, or random depends on the 
index value of Hopkin. As Hopkin approaches 0 
it indicates a more “uniform” pattern. As Hopkin 
approaches 1 it indicates a more “clustered” 
pattern. A value of 0.5 is considered random. The 
present results showed that distribution pattern of 
T. capitatus species are uniform (Table 3). The 
uniform pattern is the common pattern in the desert 
area.

The physical and chemical characters of the soil
The physical and chemical analysis of the 

collected soil samples from the different locations 
of T. capitatus communities have been presented 
in Table 4. Generally, the result illustrated that the 
soil in the most studied locations are sandy loam 
or sandy except location 3 was loamy sand and pH 
in all locations were slightly basic. The electrical 
conductivity which indicates that the soil salinity 
was higher in rocky than sandy locations; also, the 
most studied anions (Ca++, Mg++, Na+) and cations 
(Clˉ, SO4

ˉˉ, HCO3
ˉ) were higher in rocky than that 

in sandy locations. However, the opposite trend 
for CO3

ˉˉ (meq/L) and CaCO3 % were recorded 
in studied locations. Organic matter and studied 
heavy metals such as Cu, Fe, Mn, Zn in rocky were 
higher than in sandy locations. Cd metal was not 
detected in the sites selected in sand dunes and 
the content of the rocky ridge sites was trace. 
The soil texture in the different locations effect 
on the soil moisture percentages whereas the 
sand dune habitats (sandy soil) attained with 
the lowest content of soil moisture.
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Fig. 3. Life form spectrum of the associated species with 
the distribution of T.capitatus in the study area.

TABLE 2. The vegetative characteristics of T. capitatus in the study area.

Location AD 
No. of ind./m2 F. (%) C.(%) Ab. 

CD (cm)

Minimum Maximum Mean
1  2.54 87.77% 9.78% 2.97 25                 150              86.82
2  2.73  93.33% 14.83% 2.93 28                 205              88.30
3  2.31  75.57% 12.57% 3.03 30                 150              86.93
4 1.33  86.67% 25.07% 1.54 79                  400              205.75
5  1.18 71.67% 17.1% 1.60 38                  200              92.38

AD= Absolute density, F= Absolute frequency, C= Absolute cover, Ab= Abundance and CD= Canopy diameter.
1. Rocky- north, 2. Rocky north west, 3. Rocky north east, 4. Consolidated sand dune, 5. Loose sand dune.

TABLE 3. The arrangement of the nearest and neighbor associated species to T. capitatus and the values of Hopkin 
index (Ih).

Locations Nearest species of Thymus capitatus Neighbor species of Thymus capitatus Ih

1 Globularia> Noaea> Pituranthos Globularia> Noaea> Echinops 0.185
2 Pituranthos> Helianthemum.> Noaea Noaea> Pituranthos= Helianthemum. 0.225
3 Noaea Globularia> Noaea 0.181
4 Helianthemum.> Pituranthos> Crucianella Gymnocarpos> Helianthemum.= Crucianella 0.219
5 Pituranthos> Helianthemum.= Gymnocarpos Pituranthos> Crucianella= Echinops 0.229

1. Rocky- north, 2. Rocky north west, 3. Rocky north east, 4. Consolidated sand dune, 5. Loose sand dune.

Fig. 4. The number of locations of associated species recorded with the distribution of T.capitatus in the study area.

Fig. 2. Vegetation type of the associated species with 
distribution of T. capitatus in the study area.
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study area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chaemephytes 
43% 

Therophytes 
14% 

Phanerophytes 
14% 

Cryptophytes 
10% 

19 % 

Hemicryptophytes 

 

4 
 

 

Figure 4. The number of locations of associated species recorded with the distribution of T. 
capitatus in the study area. 

 

 

 

 

 

0
1
2
3
4
5
6

Plant species 

Number of locations 



393

Egypt. J. Bot. 59, No.2 (2019)

THE AUTECOLOGICAL CHARACTERISTICS OF ENDANGERED MEDICINAL PLANT  ...

TABLE 4. The soil analysis of different locations at habitats of T. capitatus.

Soil parameters
Locations

1 2 3 4 5
Sand % 77.67±2.52 80.67±2.52 82.00±2.65 94.00±1.73 94.33±1.15
Slit % 7.00±1.73 8.33±0.58 7.67±0.58 4.33±0.58 4.33±0.58
Clay % 15.33±2.08 11.0±1.0 10.33±1.53 1.67±0.58 1.33±0.58
EC (ds/m) 3.06±0.52 2.42±0.28 2.05±0.18 1.92±0.04 1.22±0.11
Ca++ (meq/L) 10.36±1.40 6.31±0.14 5.73±0.60 3.35±0.30 2.17±0.24
Mg++ (meq/L) 4.15±1.01 2.73±0.27 2.18±0.07 2.27±0.37 1.50±0.14
Na + (meq/L) 14.28±1.39 13.82±1.02 11.92±1.49 10.81±1.34 9.03±0.77
K+ (meq/L) 1.40±0.06 1.46±0.10 1.16±0.09 1.76±0.56 1.18±0.13
CO3

--- (meq/L) 0.00 0.00 0.00 0.30 0.40
HCO3

- (meq/L) 7.97±1.24 6.27±0.76 5.34±1.25 3.44±0.33 2.65±0.35
Cl- (meq/L) 13.36±0.67 15.31±0.68 12.13±0.90 11.15±0.34 9.03±0.91
SO4

-- (meq/L) 7.33±1.28 5.84±1.20 5.89±5.89 4.26±0.46 2.62±0.34
CaCO3 % 60.06±4.41 52.71±2.24 53.92±1.39 90.69±1.23 82.50±1.03
O.M % 2.98±0.40 2.50±0.24 1.92±0.22 0.71±0.03 0.47±0.05
Cu (mg/kg) 0.83±0.02 0.87±0.01 0.86±0.01 0.0±0.0 0.0±0.0
Fe (mg/kg) 9.90±0.29 11.46±1.05 7.58±0.26 2.67±0.21 1.64±0.11
Mn (mg/kg) 24.10±1.70 20.73±0.46 21.06±2.13 1.91±0.08 1.33±0.25
Zn (mg/kg) 2.38±0.12 3.37±0.38 2.07±0.24 0.55±0.04 0.51±0.01
Cd (mg/kg) 0.003 0.001 0.012 0.000 0.000
Soil moist % 1.84±0.28 1.54±0.25 1.69±0.44 1.39±0.18 1.05±0.17
pH 7.63 8.01 7.88 8.03 8.06

1. Rocky- north, 2. Rocky north west, 3. Rocky north east, 4. Consolidated sand dune, 5. Loose sand dune.

Correlation between vegetation and soil analysis
The statistical data in Table 5 showed 

that densities and canopy diameter of studied 
species correlated significantly with the most 
soil characters but K+ correlated significantly 
only with canopy diameter. Frequency % 
correlated significantly with both EC and 
chloride while cover % only correlated 
significantly with sand %.

Discussion                                                                     

The present study focused on the habitat 
characters and distribution mode of medicinal 
plant T. capitatus to make recommendations 
concerning the conservation of this species 
community from different threats. Medicinal 
plants refer to species having aromatic compounds, 
and culinary importance. The active constituents 
in medicinal plants with their distribution and 
utilization in folk medicine at the Mediterranean 
region of Egypt have attracted many ecologists, 

taxonomists and phytochemists. Special 
distribution of plant species and communities 
along a small geographic area in the desert 
ecosystem is related to heterogenous topography 
and landform pattern (Harness & West, 1973). 
The flora of the western Mediterranean region 
is subject to threats that cause declines in the 
number of species, population number and size. 
So, there are many medicinal plant species that 
disappeared such as T. capitatus which missed 
in some sites due to different human activities 
that led to the destruction of natural habitats or 
habitat loss. Mosallam et al. (2017) also indicated 
that T. capitatus is also an endangered species in 
Al-Jabal Al-Akhdar, Lybia. A lot of disturbances 
due to human impact are recorded throughout 
the western Mediterranean region, including 
over-collection, over-cutting for fuel wood, land 
conversion (construction of new settlements, 
infrastructure, cultivation areas and digging new 
wells), other land use, tourism and solid waste 
(due to urbanization and tourism activities). 
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TABLE 5. Correlation levels between vegetation characters of T. capitatus and different soil parameters (n= 15).

Soil parameters

Vegetation analysis

Density Frequency (%) Cover (%) Canopy diameter 
(cm)

r p R P R p R p
Sand % -0.536* 0.040* -0.275 0.322 0.589* 0.021* 0.632* 0.012*

Slit % 0.539* 0.038* 0.129 0.648 -0.406 0.133 -0.538* 0.039*

Clay% 0.716* 0.003* 0.348 0.204 -0.424 0.115 -0.581* 0.023*

EC (ds/m) 0.700* 0.004* 0.567* 0.027* -0.129 0.648 -0.186 0.508

Ca++ (meq/L) 0.593* 0.020* 0.386 0.155 -0.438 0.102 -0.423 0.116

Mg++ (meq/L) 0.458 0.086 0.483 0.068 -0.329 0.231 -0.213 0.446
Na + (meq/L) 0.532* 0.041* 0.510 0.052 -0.371 0.173 -0.343 0.211
K+ (meq/L) 0.108 0.700 0.481 0.070 0.311 0.259 0.599* 0.018*

HCO-
3 (meq/L) 0.539* 0.038* 0.342 0.212 -0.416 0.123 -0.449 0.093

Cl- (meq/L) 0.656* 0.008* 0.540* 0.038* -0.132 0.639 -0.249 0.371
SO--

4 (meq/L) 0.563* 0.029* 0.296 0.284 -0.301 0.275 -0.295 0.285
CaCO3 % -0.640* 0.010* -0.193 0.492 0.482 0.069 0.732* 0.002*

O.M % 0.670* 0.006* 0.393 0.148 -0.450 0.092 -0.555* 0.032*

Cu (mg/kg) 0.644* 0.010* 0.253 0.363 -0.495 0.061 -0.651* 0.009*

Fe (mg/kg) 0.708* 0.003* 0.457 0.087 -0.402 0.137 -0.526* 0.044*

Mn (mg/kg) 0.621* 0.014* 0.233 0.404 -0.504 0.056 -0.642* 0.010*

Zn (mg/kg) 0.652* 0.008* 0.430 0.109 -0.412 0.127 -0.556* 0.031*

Soil moist % 0.540* 0.038* 0.139 0.622 -0.191 0.495 -0.237 0.395
r: Pearson correlation coefficient                                *: Statistically significant at P≤ 0.05  

The results of the vegetation survey of 
the present study identified 21 plant species 
with T. capitatus during the study period in the 
chosen stands. The identified species belonged 
to 16 families. Compositae, Chenopodiaceae, 
Leguminosae and Labiatae are represented by the 
highest number of species respectively. Among 
the recorded species in this region, some were 
extremely rare and poorly known and their results 
reveal that some of these plants were recorded in 
a single habitat (Jasonia candicans, Aegialophila 
pumila, Suaeda vermiculaata, Echium setosum, 
Ononis vaginalis, Lotus creticus, Delphinium 
peregrinum and Roemeria hybrid), while others 
were recorded in all selected habitats in the 
studied area of T. capitatus community (Echinops 
spinosus, Helianthemum lipii, Gymnocarpos 
decandrum, Pituranthos tortuosa and Thymelaea 
hirsute). The rest species in the study area 
were recorded in 3 or 2 habitats. Dispersion or 
distribution patterns show the spatial relationship 
between members of a population within a 
habitat. The distribution of species into clumped, 
uniform, or random depends on different abiotic 
and biotic factors (Moghaddam, 2001). The index 
data of Hopkin (approximately 0) indicate that 

the distribution pattern of T. capitatus species 
is uniform. Uniform distribution is the most 
common type of dispersion found in the desert for 
the presence of resource-deficiency. The life form 
of desert plants is positive correlated with rainfall, 
topography and land form (Kassas & Girgis, 1965 
and Orshan, 1986). The present results of the 
frequency of associated species in T. capitatus 
communities indicate the absence of negative 
allelopathic effects between studied species and 
associated ones. 

Soil texture has a large effect on soil moisture 
and available nutrients to plants (Jafari et al., 
2006). The minimum and maximum electrical 
conductivities are 1.22 and 3.05ds/m, respectively, 
indicating that this plant grows in the non-saline 
soils. The soil pH values range from 7.63 to 
8.06, which are related to the alkaline class. The 
solubility of nutrients and their ionic forms is 
the most important effects of pH (Ronen, 2007). 
Some nutrients might become unavailable while 
others might reach high concentrations leading 
to deficiency or toxicity, respectively, at different 
levels of pH (Ronen, 2007). In our study, pH 
range is optimum when calcium carbonate content 
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of the soils of T. capitatus varies from 50.67-
90.10%. It can be seen that this plant generally 
prefers calcareous soils but the increases in 
CaCO3 led to the decrease in plant density such as 
in sand dune habitats. Average K values were 108-
210ppm in the area. Normal values of K in soil lie 
between 130 and 580ppm and the average value is 
355ppm (Eskin et al., 2013). Therefore, it can be 
concluded that K levels in the soils of T. capitatus 
are lower than the average. The average of soil Na 
in mmol/L was measured as 8.7-14.73 (mmol/L) 
in the habitats of T. capitatus. These values are 
lower than the normal limits lying around 46 
mmol/L (Eskin et al., 2013). 

Soil and vegetation are closely related, so any 
suggestion for reform in the habitat should consider 
the soil characteristics. Having knowledge about 
soil properties of each species has an effective role 
in suggesting suitable species to the soil conditions 
in the same areas (Jafari et al., 2006). Soil pH is a 
major factor inducing the availability of elements 
in the soil for plant uptake (Marschner, 1995). 
Also, Tekdal et al. (2018) reported that pH value 
is crucial for biological activity, nutrient uptake 
and soil structure. The present data indicated 
that the distribution of Thymus communities in 
arid ecosystems is controlled by physiographic 
features, edaphic conditions, and topographical 
irregularities including direction of slopes 
which all act through modifying the amount of 
available moisture. 

The statistical data indicated that densities 
and canopy diameters of studied species 
correlated significantly with most of the soil 
characters except K+ that correlated significantly 
only with canopy diameter. This indicates an 
important role of K+ in the T. Capitatus growth. 
Hasanuzzaman et al. (2018) indicated that K+ 
is one of the vital elements required for plant 
growth and physiology such as photosynthesis 
and stomatal regulation. The highest diameter 
for studied species was recorded in the habitats 
with a high positive significant K+ content even 
though the density was low and CaCO3 recorded 
the highest content. The rocky ridges with 
different directions showed both the highest plant 
densities and the lowest sand % when compared 
with other habitats. So, this data indicates that 
the soil characters controlled the distribution 
and morphological features of the studied 
species. Asaadi & Yazdi (2016) confirmed these 
results on Thymus transcaspicus. 

Hence, we can conclude that T. capitatus 
generally prefers the climate conditions with 
moderate temperature and are adapted to low 
rainfall. It prefers the soil texture of the region 
to be sandy loam or loamy sand more than 
sandy. T. capitatus grows in the non- saline soils 
and prefers the calcareous soils with a limited 
average amount of CaCO3 and adequate amounts 
of K+. Previously, Shaltout (2002) concluded 
that the rockiest sites in the inland ridges habitat 
with also the lowest moisture availability are 
dominated by communities of T. capitatus and 
Globularia arabica. However, the present study 
indicates that the studied species disappeared 
in inland ridges. In order to conserve the biota 
of this ecosystem, particularly the flora and 
vegetation including the unique, endemic and 
near endemic species, from the results of the 
present study, destruction of the coastal dunes 
and ridges for building the summer resorts and 
any other land uses along the Mediterranean 
coast should stop.
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خصائص البيئة الذاتية لنبات الزعتر الطبي المهدد بالأنقراض في منطقة الساحل الشمالي 
الغربي لمصر

امال محمد محمد عبد الرحمن)1(، مسرات عبد العزيز مجاهد)2(
)1(قسم النبات والميكروبيولوجي - كلية العلوم - جامعة الأسكندرية - الأسكندرية - مصر، )2(قسم الأحياء والعلوم 

الجيولوجية - كلية التربية - جامعة الأسكندرية -الأسكندرية - مصر.

يعتبر نبات الزعتر من أهم النباتات المستخدمة في الطب التقليدي وخاصة في مكافحة نمو بعض أنواع البكتريا 
المسببة للأمراض وتقليل المستعمرات البكتيرية المرضية في القولون.

تدمير  بسبب  لمصر(  الغربي  الشمالى  )الساحل  الدراسة  منطقة  في  والتهديد  للخطر  النبات  هذا  يتعرض 
المواطن البيئية المتواجد فيها هذا النبات.

تهدف الدراسة إلى تقييم توزيع هذا النوع و النباتات المصاحبة له في هذة المنطقة وذلك لتحديد العوامل التي 
تؤثر على وفرته منسوبة إلى خصائص التربة.

و  الرملية  الكثبان  على  وفرته  من  أكثر  الصخرية  التلال  في  متوفر  الزعتر  نبات  أن  الدراسة  أوضحت 
أوضحت أيضا أن توزيع النبات في مواقع الدراسة كان متجانس وأن قطر التغطية له كان أكبر في مواطن الكثبان 

الرملية التي تميزت بمحتواها العالي من عنصر البوتاسيوم.

كما أظهرت الدراسة ايضا أن تكرار الأنواع المصاحبة للنبات في مجتمعاته لم تظهر اي تأثير الليلوباثي فيما 
بينها وبينما كان نبات الزعتر هو السائد في التلال الصخرية المواجهة للبحر فقد اختفى على التلال الصخرية 

الداخلية و تبين أن عنصر البوتاسيوم كان له دور هام في نمو هذا النبات وتواجده. 

تساعدنا  والتي  الزعتر  نبات  لنمو  الملائمة  للمواطن  جيدا  فهما  لدينا  يتوفر  أن  يمكن  المذكورة  النتائج  من 
وتساهم في كيفية حفظ هذا النوع من الأنقراض .


