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Abstract

Phlomis aurea Decne. and Phlomis floccosa D. Don. exhibit different ecological and geographical
distribution range in Egypt. Phlomis aurea is endemic to Saint Katherine Protectorate (SKP), South
Sinai with narrow geographic distribution, but wide ecological range. Phlomis floccosa has wide
geographical and ecological range within the coastal western Mediterranean coast of Egypt. Unlike
P. floccosa, P. aurea has wide altitudinal range which increases its resistance to climate changes.
Here, we assessed the effect of microhabitats on growth parameters and plant vigor of P. aurea and
P. floccosa. The maximum EC of the soil in the various microhabitats supporting P. floccosa (950
uS/cm) is substantially higher than that of P. aurea (110 uS/cm). Both Phlomis species had low
number of associated species which may be related to habitat aridity. The results indicate that the
microhabitats supporting both species are the best environments for future conservation of these
species under the impact of climate change.
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most developing countries, as a normative basis
for the maintenance of good health, has been

Introduction widely observed (UNESCO, 1996). Nearly
80% of the world’s population relies on
Nature has bestowed on people a very rich traditional medicine, mostly plant extracts, for
botanical wealth and a large number of plant primary health care (Alluri and Majumdar,
species growing in different parts of the world. 2014).
Medicinal plants have always been a basic The flora of Egypt comprises about 2165 plant
resource for human health since the beginning species in addition to many species that have
of civilization, perhaps since the Stone Age been successfully introduced and naturalized in
(Ghalem and Mohamed, 2008; Varalakshmi Egypt (Khedr et al., 2002; Bolous, 2009).
et al., 2011). Medicinal plants have played an These species are distributed in different
important role in the traditional and orthodox localities that vary in type of soil and prevailing
system of medicine in curing different types of climatic and conditions. Sinai Peninsula
diseases (Jadon and Dixit, 2014). The use of contains nearly 900 species and 250-300
traditional medicine and medicinal plants in associations (Danin, 1986). As a floristic
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region, it is part of the Saharo-Arabian territory
with  Saharo-Arabian, Mediterranean and
Sudanian elements (Danin, 1983, 1986). Also,
the mountains of Southern Sinai have been
recognized as one of the important centers of
plant diversity for the Saharo-Sindian (lrano-
Turanian) region of the Middle East (IUCN,
1994). The southern part of Sinai (including
Saint Catherine Protectorate, SKP) represents a
great pool of endemism (Zohary, 1973;
Shmida, 1984). The flora of the southern Sinai
mountains comprises about 540 species which
constitute more than half of the number of
species recorded in Sinai Peninsula. Among 31
endemic species to Sinai Peninsula, 24 species
are confined to SKP; which contains 50% of the
endemic species of Egypt (El-Hadidi and
Hosny 2000). Such species should take a
priority in any conservation program (Shaltout
etal., 2004). Local Bedouins use more than 170
species of plants to treat various medical
disorders from cold, digestive problems and
skin disorders arising from bites and stings
(Bailey and Danin, 1981). The soil surface
characteristics, altitudinal gradients, and
landform  types  provide  microhabitats
dominated by characteristic vegetation in SKP
(Moustafa, 1990). These microhabitats are
gorges, slopes, terraces, basins, wadis, and
caves.

The Western Mediterranean coast of Egypt
extends between Abu Qir and Sallum with a
total length of 550 km. It is one of the richest
phytogeographical regions in Egypt because of
its relatively high rainfall. It contains 1033
species which represent about 50% of the total
flora of Egypt (Fakhry, 1994). According to
Ayyad (1973), there are six main landforms in
the Western Mediterranean section, namely:
coastal sand dunes, rocky ridges, inland plateau,
wadis, saline depressions, and non- saline
depressions.

The genus Phlomis (family Lamiaceae)
comprises more than 100 perennial herbal
species distributed in Africa, Asia and Europe
(Albaladejo et al., 2005; Kyriakopoulou et al.,
2001). In the flora of Turkey, the genus Phlomis
is represented by 34 species (Huber-Morath,
1982). In China, 43 species have already been
recorded, with particularl occurrence in Sichuan
and Yunnan districts (Li and Hedge, 1994). In
the flora of Iran, Phlomis is represented by 17
species, among which ten species are endemic
(Rechinger, 1982). In the Egyptian flora, the
genus Phlomis is represented by two species; P.
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aurea and P. floccosa. The value of the genus
Phlomis lies in the presence of many
compounds of medicinal values e.g. glycosides,
steroids, organic acids, flavonoid p-counaroyl
glucosides and  8-hydroxyflavone,  7-
allosylglucosides, diterpenoid glycosyl esters
used to treat coughs and antifebrile. The
Phlomis ingredients phenylpropanoid and
phenethyl alcohol glycosides containing caffeic
acid are active against human and animal cancer
cells; in addition to the allenic fatty acid called
phlomic acid (Khalmatov et al.,1983; Tanak
1985; Katagiri et al., 1994; Saracoglu et
al.,1995; Aitzetmuller et al., 1997).

The present work has been conducted to
evaluate the environmental factors affecting the
distribution and abundance of the two
congeneric Phlomis species P. aurea and P.
floccosa growing naturally in different
phytogeographical regions in Egypt.

Materials and Methods
Studied species
1- Phlomis aurea Decne.

Phlomis aurea Decne is a wild golden-woolly
perennial, endemic to limited areas in South
Sinai (the high mountainous region) under the
vernacular name "Awarwar" (Tackholm,
1974). It prefers dry temperate regions (Boulos,
2002) and has been recorded in Saint Katharine
Protectorate in gorges, slopes, terraces, wadi
beds, basins and caves (Moustafa and Kamel,
1995; Ayyad et al., 2000; Abd EL-Wahab
2006; Khedr, 2007).

Serag et al. (2018) supposed that P. aurea
would be highly resistant to drought; however,
on the long run and with the expected harsher
climate change scenarios there could be a severe
decline in the plant population unless
precautions have been followed. Several threats
endanger P. aurea populations in the wild,
including unmanaged human activities of
severe overcutting and uprooting (for fuel) as
well as the disturbances arising from incidence
of the climate change-induced drought
(Shaltout et al., 2004; Boulos, 2008).

2- Phlomis floccosa D. Don.

Phlomis floccosa D. Don is a white-woolly
dwarf (up to 40 cm long) perennial herb, with
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large and thick undivided leaves of rounded
cordate base and crenate margin. Bracts and
calyx-teeth are terminated by hooked prickles
large,

and corolla is
(Tackholm, 1974).

hairy and yellow

Ay ]
Fig. 1: Phlomis aurea herbarium sheet (Shabana,
2013).

The plant is common in the rocky habitats of the
Western Mediterranean coast of Egypt and is
locally known as "Zoheera". It prefers dry
temperate regions (Boulos, 202).

hs, 1 a)
Fig. 2 Phlo

~

mis floccosa D. Don.

P. aurea and P. floccosa plants were collected
from various microhabitats in Egypt (Wadi Bed,
Slope, Gorge, Basin, Terraces, Plateau and
Cleavage; P. aurea from SKP, South Sinai and
P. floccosa from the western Mediterranean
coast of Egypt.

Study area
a) Sinai Peninsula

The Saint Katherine Protectorate virtually
extends over the entire mountain massif
of southern Sinai across an area of 4350 km?,
The protectorate was established in 1996
underthe  support of the  Egyptian
Environmental Affairs Agency (EEAA). It is
located between 33° 55' to 34° 30" East, and 28°
30" to 28° 35' North with elevation range of
1300 to 2600 m ASL (Moustafa and Klopatek
1995).

The protectorate contains a wide range of
habitats and landscapes, formed as a
consequence of varying  microclimatic
conditions, altitudes and topography. The
landscape ranges from rugged mountains,
which includes the Mount Katherine (2642 m)
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to Egypt’s highest peak whose slopes are
incised by Wadi Rivers. The Wadi Rivers
generally slope towards the east in the direction
of the Gulf of Agaba, or westwards towards the
Gulf of Suez (El-Algamy, 2002). The high
mountainous region of southern Sinai can be
considered as an “ecological island” surrounded
by desert. The elevation and rock formations
create variety of habitats, each with a
characteristic water regime, microclimate and
vegetation (Perevolotsky et al., 1989).

b) The western Mediterranean section

Ecologically, the western Mediterranean
section (Mareotis coast) extends between
Sallum and Abu Qir (550 km). The
northwestern coastal region of Egypt covers an
area of approximately 2.4 million ha,
representing about 16.6% of the total national
terrain and it is considered the richest part of the
country with flora because of high precipitation
and diverse habitats (Abd El Kader and
Ahmed, 1981). This region may be subdivided
into three distinct geomorphologic divisions
(Gad et al., 1999): a northern coastal plain, an
intermediate pediment plain and a southern
tableland plateau.

Selection of sites
The present study was carried out in 20 main

sites in South Sinai representing five micro-
habitats and 26 sites in the western

Fig. 3: Hlustration map for the 20 and 26 sampled
stand sites at different habitats in South Sinai and the
western Mediterranean coast region.

Soil Sampling and analysis

Soil samples were taken at a depth of up to 20
cm in the rhizosphere region. The sampled soil
was dried in the air, sieved through 2 mm mesh
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and stored for analysis. Particle size distribution
was determined for air dried soil samples by
mechanical analysis of the sieving method
(Jackson, 1967).

Preparation of 1.5 soil suspension was done by
shaking air-dried soil in distilled water for two
hours Piper (1950). The supernatant was
filtrated through filter paper and the clear
extract was used for assay of soil reaction (pH),
soil salinity (EC), cations and anions by the
procedures adopted by Allen et al. (1974). Soil
pH was determined using Beckman bench type
pH meter and soil electrical conductivity was
measures by using EC meter Model 5995
according to (Page et al., 1982). Calcium,
magnesium, chloride and bicarbonate were
determined titrimetrically.  Sulfates are
calculated by subtracting the total soluble
anions from the total soluble cations according
to Richards, (1954), Wilde et al. (1978) and
Allen et al. (1989). Calcium carbonate content
of the dry soil was determined volumetrically
using Collin’s Calcimeter.

Vegetation analysis

Vegetation analysis was carried out using 46
plots of 10 m x 10 m for both P. aurea and P.
floccosa from the different microhabitats during
2015-2016. Relative coverage (%) and relative
frequency for each species in each plot were
calculated and summed up to give its
importance value (V). These parameters were
used to assess the general conditions of
vegetation cover and to determine the
community structure quantitatively (Mueller-
Dombois and Ellenberg 1974, Shukla and
Chandel 1989). Plant species were identified
according to Tackholm (1974) and Boulos
(2009).

Statistical analysis

Statistical analysis for the variation in data and
their relationships were carried out by the aid of
Excel, SPSS wversion 20.0 program and
CANOCO program. The wused statistical
methods were according to the technique
adopted by (Norusis, 2006 and 2007).
Differences at P < 0.05, 0.01, and 0.001 were
considered statistically significant, highly
significant and very highly significant,
respectively. In addition, we used DCA indirect
ordination (Detrended Correspondence
Analysis) which uses weighted averaging
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techniques for proper performance when the
species have a uni-modal response to the
environmental gradients. Canonical
Correspondence Analysis (CCA), as a weighted
averaging direct ordination whose axes are
constrained by environmental variables, was
applied to the same sets of vegetation and soil
data. All methods have their merits in helping to
understand the vegetation and environmental
phenomena. The program CANOCO for
Windows (Ter-Braak and Smilauer, 1998)
was used for all ordinations.

Results

Geomorphological processes and
physiographic factors

Soil characteristics differed according to
geomorphological processes and physiographic
factors in the different areas. Phlomis aurea
spreads in microhabitats unique to SKP such as
Wadi bed, Slope, Gorge, Basin, and Terraces,
while P. floccosa expands along the North West
coastal area of Egypt in some microhabitats
such as Wadi bed, Slope, Cleavage and Plateau.
P. aurea grows naturally in microhabitats of
coarse soil fractions, which increase gradually
from Terraces and Wadi bed through Slope and
Gorge to reach the highest value in Basin. The
coarse soil fractions fluctuated between 73.7%
in Slope to 80.7% in Cleavage (Tablel).

The soil pH of P. aurea was generally alkaline
and ranged from 8.3 in Terraces to 8.8 in Slope.
The pH of soil supporting P. floccosa was in the
overall neutral, with an average pH of 7.35 for
all sites (Tablel).

EC in the soil samples of P. aurea varied
significantly according to the change in soil
structure in the different microhabitats, as it
depends on the movement of ions in the soil. EC
values were remarkably increased from Gorge
100.6 pS/cm to 165 pS/cm in Terraces. EC
values of P. floccosa habitats was found to
increase from Wadi bed (520 uS/cm) to its
maximum value (950 pS/cm) in Plateau.
CaCOs content varied from Terraces 6.0% to
11.5% at Slope habitat of P. aurea, where P.
floccosa an increase from 14.3%, 31.9% in
Plateau habitat (Tablel).

The electric conductivity of soil in the various
microhabitats at which P. floccosa can grow
was found to increase gradually from Wadi bed
habitat (520 puS/cm) to its maximum value (950
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puS/cm) in Plateau habitat (Tablel). The EC
values in Slope, Cleavage, and Plateau habitats
were higher by 24.13, 34.62 and 82.69%,

respectively compared to the EC value of Wadi
bed habitat.

Table (1): Mean values (+ standard deviation) of some soil variables in the microhabitats of P. aurea and P.

floccosa in Egypt.

Soil Microhabitats of Phlomis aurea Microhabitats of Phlomis floccosa
parameters Wadi bed Slope  Gorge Basin  Terraces Wadi bed Slope Cleavage  Plateau
Coarse fractions (%) 81.4+8.7 79.9+14.3 83.2+9.2  835+7 81.0  795+121 73.7+96 80.7t44  76x153
Fine fractions (%) 18.6+£8.7 20.1+ 143 16.8+9.2 16.5%7 19.0 205+ 121 26.3+9.6 19.3+4.4 24+ 15.3
pH 89+02 88+0.2 89+0.2 8.9+0.1 8.3 7.3£0.2 74+0.1 7.3£0.2 74+0.2
EC (uS cm'l) 113.6+ 74 117.2+40 100.6x62 110.5+13.2 165.0 520+ 154 645.45+206 700+264 950+ 777
TDS (ug g'lDW) 48.6x37 54.0+26 44+23 49.0+5.4 106.0 343.2£102 426+136 462+174 627+ 213
CaCOs (% DW) 9.0+43 115+49 11.0+86 8.1+3.1 6.0 14.3+t55 155+64 16.6£3.7 31.9+20.7
Ca?* (mmol LY) 21+12 26+13 28+24 4,0+2 5.0 16+0.8 21+1 2312 35+£35
Mg?* (mmol L) 47+06 53+16 65+3.7 41+08 135 0.7+ 0.4 1.0£0.5 1.1+ 06 22+25
HCOs (mmol LY) 54+19 49+16 62+1.8 3.9+19 35 12+05 1.6+0.6 1.0+ 0 1.0+ 0.0
CI- (mmol L) 28+07 28+1 26+04 28+07 43 3.0+15 35+1.8 33+1 5.8+5.3
SO4*(mmol L) 7047 59+36 7.6+56 6.3+24 275 1.1+0.8 1.4+ 1 2.8+29 2.8+ 25

Modeling species response curves

The model in Fig. 4 is used to describe the
relationship between a quantity of a particular
species (P. aurea and P. floccosa) and the
environmental gradients of community
variation. The desert micro-habitats at the study
area leads to a little variation. The importance
value index of P. aurea was negatively
correlated with the fine fractions, EC, CaCO3
and CI- and positively correlated with sand, pH,
Ca%", Mg?*, HCOs, and SO42.

On the other hand, the importance value index
of P. floccosa was negatively correlated with
the sand, pH, Ca?*, Mg?*, HCOs, ClI- and SO4%.
However, the importance value index of P.
floccosa was positively correlated with the fine
fractions, EC and CaCQOs.

Species abundance in the different
microhabitats

The data in Table (2) is concerned with the
vegetation analysis of the species associated
with P. aurea and P. floccosa in Egypt 25
associated species were recorded throughout the
present study, with higher importance value
(IV) in the different microhabitats where
Phlomis species are common.

P. aurea is distributed in different landforms of
microhabitats at SKP with high importance
index represented in Terraces, Gorge, Basin,
Slope, and Wadi bed (74.71, 72.68, 62.68, 49.65
and 42.41, respectively).

In the present survey, the Wadi bed and the
Gorge were relatively floristically rich. We
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recorded 13 species belonging to Phanerophytes
and Chamaephytes in those two microhabitats.
Meanwhile, the Slope and Basin microhabitats
were moderate floristically, with 11 plant
species. Although Terraces microhabitat
possessed the largest importance value for P.
aurea, it has poor vegetation (5 species only).
According to vegetation analysis, the data
represented in Table (2) illustrated that the Wadi
bed has 12 plant species associated in their
distribution with P. aurea. The maximum IVs
were 37.62 and 30.09 for Achillea
fragrantissima and  Capparis  spinosa,
respectively. The minimum IV was 10.56 for
Euphorbia boviana. The IV of P. aurea was
four-fold higher than that of Euphorbia
boviana.

The vegetation in Slope habitats reflected 10
species associated with P. aurea, which has
49.65 IV. The highest IVs for the associated
species were for Globularia arabica, Teucrium
polium and Stachys aegyptiaca (32.05, 27.57
and 20.57, respectively). While the least IV was
9.59 for Silene schimperiana.

The Gorge habitat was represented by 12
species growing with P. aurea, which is
dominated by 72.68. The largest IV behind P.
aurea was recorded for Tanacetum sinaicum
(23.46) and the least value was recorded for
Thymus decussates (9.41).

Basin habitat was characterized by moderate
vegetation, as it recorded 10 plant species
associated in their distribution with P. aurea.
The IVs in Basin habitat varied from a
maximum (62.47) for P. aurea and a minimum
(9.85) for Globularia arabica. Origanum



Niche differentiation of two congeneric Phlomis speciesin ...

Scientific Journal for Damietta Faculty of Science 10(1) 2020, 45-57

syriacum, an endemic species in Saint Katherine
Protectorate, occupied the second position
(40.48) in the Basin microhabitat.
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Fig. 4: Modeling of response curves for P. aurea and
P. floccosa growing in Egypt to edaphic factors.

The vegetation in the Terraces habitat pointed
out that there are four species associated with
the dominate species P. aurea (74.71) in their
distribution. The least IV was represented by
22.68 for Stachys aegyptiaca.
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Phlomis floccosa is native to North Africa and
distributed in the North West region of Egypt in
various microhabitats along the coast. The
microhabitats inhibited by the target plant are
represented in Wadi bed, Slope, Cleavage and
Plateau with Vs of 41.43, 43.15, 55.99 and
43.92 respectively. Thus, P. floccosa is widely
distributed in Cleavage microhabitat than the
other localities.

Data in Table (2) illustrate the vegetation
analysis in the various microhabitats at which P.
floccosa is widely distributed. Firstly, the Wadi
bed habitat has 11 plant species associated with
P. floccose. The highest IV after the common
plant was 39.68 for Amaranthus viridis, and the
least value (10.62) was for Asphodelus ramosus.
Ferula marmarica was characteristic of Wadi
bed habitat than other habitats.

Secondary, Euphorbia dendroides  was
prevalent in the Slope habitat with IV slightly
(1.04 times) higher than that of P. floccosa. The
vegetation in Slope habitat recorded IVs of
45.09, 43.15 and 37.76 for Euphorbia
dendroides, P. floccosa and Thymus capitatus,
respectively. The least IV (10.89) was
represented by Lycium shawii. As an important
note, P. floccosa was four-folds higher than
Lycium shawii, and Thymus capitatus appeared
only in this habitat away from other habitats.
Thirdly, Cleavage habitat was the richest with
the flora, as there were 13 plant species recorded
in this habitat. By the IV index, the maximum
value (55.99) was observed for P. floccosa and
the lowest value (10.06) was for Rumex pictus.
Owing to the data represented in Table (2),
Leontodon hispidulus was distinctive in this
habitat but with IV of about 1/3 that of P.
floccosa.

Finally, the lowest floral record was in Plateau
habitat, with about 8 plant species associated
with the P. floccosa. Artemisia herba-alba was
the most common in this habitat with IV 25.43%
greater than that of P. floccosa. The least IV
(10.21) was noticed for Periploca angustifolia.
Interestingly, P. floccosa was 4.3 times more
common than Periploca angustifolia.

an intermediate gradient of So,*, CaCos and
Ca?". Similar comparisons make it clear that the
P. floccosa occupying the medium position
between fine fractions and Sos*. However,
some of the most soil variables affect of the
variation plant species such as sand, Cl-, Mg*?,
CaCOs, fine fractions and SO4%.
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Table (2): Importance value (1V) out of 200 for Phlomis aurea, P. floccosa and the associated species at the
different microhabitats in Egypt.

Microhabitats of Phlomis aurea

Microhabitats of Phlomis floccosa

Species Vg:g' Slope | Gorge | Basin |Terraces Species Vggg' Slope | Cleavage | Plateau
ay | 40 | @) | a0 | @ ay | WO | @ | @
Phlomis aurea Decne. | 42.41 | 49.65 | 72.68 | 62.47 | 74.71 gh'g?r'f floccosa | 4143 | 4315 | 5590 | 4392
Achillea
fragrantissima 37.62 | 19.35 | 12.95 - - ng:‘rl‘_thus 39.68 | 3152 - -
(Forssk.) Sch.Bip. '
Alkanng orientalis 15.66 11.46 ) 36.96 Artemisia herba- 11.24 16.84 55,09
(L.) Boiss. alba Asso.
Artemisia herba-alba | g o9 | 1777 | 1383 | 1087 | - | Asphodelus 1062 | 13.80 - 19.19
Asso. ramosus L.
Asclepias sinaica Atriplex halimus
(Boiss.) Muschl. 15.38 ) ) 9.80 ) L. 11.34 } ) }
Carduncellus
eriocephalus
Astragalus sieberi Boiss.
DC. - 9.68 - - - Boiss. 11.84 - - -
Boiss.
Ballota undulata Convolvulus
(Fresen.) Benth. ) 9.85 ) ) ) lanatus Vahl. ) ) 11.57 )
- . Chiliadenus
(L:?/F;Fr]aglsinosa SPNOSA 5009 | - | 1448 | - - | candicans 1303 | 1236 | 13.04 -
-var. sp (Delile) Boiss.
Chiliadenus montanus Cynodon
Vahl Brullo. ) ) ) 1118 ) dactylon L. Pers. ) 11.38 ) ]
Cotoneaster Deverra tortuosa
orbicularis Schitdl. ) ) 10.84 ) ) (Desf.) DC. 162 9.7 10.84 )
Crataegus sinaica 17.75 ) ) 12.33 ) Emex spinosa L. ) ) 12.06 )
Boiss. ) ) Campd )
Echinops Euphorbia
spinosissimus Turra. 13.74 ) ) dendroides L. ) 45.09 ) )
Euphorbia  boviana ) ) ) ) Fagonia cretica ) ) )
Fayed. 10.56 L 13.03
Fagonia_mollis var. - - - - 28.48 Egrrl:l:a;rica Asch 31.31 - - -
hispida Zohary ' & Taub ' ’
. . Gymnocarpos
Clobularia  arabica | 1¢ 49 | 3505 | - | 1085 - | decandrum 1121 | 1655 | 3215
Jaub. & Spach. Forssk
Hyoscyamus boveanus Haloxylon
(Dunal) Asch. & | 26.58 - - - - scoparium - - 18.31 18.51
Schweinf. Pomel.
! L Leontodon
E'gf’si”cum sinaieum | 45 15 | . - ; - | hispidulus - 21.15 ;
) (Delile) Boiss.
Nepeta septemcrenata ) ) ) Lycium  shawii )
Benth. 9.75 19.87 Roem. & Schult. 10.89 27.67 25.04
Origanum  syriacum Lygeum spartum
Boiss.  Greater & - 15.83 | 13.24 | 40.48 - Loefl. ex L 14.71 - - 12.33
Burdet.var. sinaicum ) '
Periploca
Peganum harmala L. 11.36 - - - - angustifolia 15.32 - 16.84 10.21
Labill.
Silene  schimperiana Rhamnus
Boiss. ) 9.59 ) ) ) lyciodes L. ) ) 14.16 )
plachys - segyptiaca | | 2087 | - - | 2268 | Rumex pictus L. . - 10.06 -
Tanacetum sinaicum Salvia aeqvotiaca
fresen. Delile ex | - | 1264 | 2750 | 23.46 - 5 oyp - - 15.76 -
Bremer & humphries. )
Teucrium polium L.~ | 1493 | 27.65 | 1360 | 17.21 | 3696 | ppa  10ase@e |56 | . -
Thymus  decussatus Thymelaea
Benth. ) 9.41 ) ) hirsuta L. Endl. 11.21 | 1671 ) 2526
Zilla spinosa (L.) .
Prrantl in Engl. & | - - 947 | 12.75 - [h}’_’?n“lf captatus | _ 37.76 - -
Prantl. '

51




Niche differentiation of two congeneric Phlomis speciesin ...

Scientific Journal for Damietta Faculty of Science 10(1) 2020, 45-57

@ S|
o —
Sile leu a b
A Sand
Prim bov
Centdim Convalt
Mer%on Asph ten Cent cal
Atra spi Bass mur Anab aft c Deve tor
Limo mon Ebenaym Convsta
Tanasin| Juncrig Mese cry Matt'lon pH Rham lyc
v puliund Euphden = & . Fago glu
erb sin A Aspasti L . Morinit ¢ ] cl-
Mg+ Cotogor a 1y Atrihal A 19 St terd Nitr ret
Erodcra & A RO & Thym dec Stip Qb A of
sty s B nd Gentsco Garhang o - syae ver,StP 120 Fagos
oH & 1\ Silesch Nepe sep | Marr aly Phag bgr Fila des
o [ Bufo mul Plan sin h 2| Cardget 4 EC(a:1++
2 h . A pter san Euph san & 224 >
= Arte her cki spi Deve tri A Ol p h —_—
| Launnud FF M e <| 7692 )’Vr/“ L A
< . Jeucpol  Zill spi O hlo flo. 2, . . Mg-++
S Cart g Brpd— A Anar pub O| HCO3- Lyci sha A
O | Phloaur /A sand e Xa” cad /saly aeg Halo sco CaCo3
Orig syr hilmon “Suisin 2 N marvir /- vrym cap Rume pic
Asdd a Dipl tar Cratsin Capp Sy | aun cap Anth mel
vt Alkg o tac aeg C Card eyl epi dra SO4-- Emex sni
a o AGloba ar Cent glo P
CaCo3 Sero des Leon his
Fago mol
A
SO4-- )
HCO3- Hype sin
A
Cayl hex
A ) FF
o " Capspi o
o Hyos bov —
04 CCA- axis 1 1.0 -04 CCA- axis 1 1.0

Fig. 5: Canonical correspondence analysis (CCA) ordination: (a) 20 plots of P. aurea and (b) 26 plots of P.
floccosa. Soil variables are represented by arrows. The species are abbreviated to the first four letters of the genus

and the first three letters of species names.

The eigenvalues of the first two axes of the
canonical correspondence analysis are listed in
Table (3). The percentage of species-
environment represented 24.7% at first axis in
P. aurea, while it was 27.9% in P. floccosa at

Table (3): Eigenvalues, species-environment, and
correlation (r S/E) percentage of species variance
accounted for by first two axes of canonical
correspondence analysis (CCA) ordination.

Phlomis aurea Phlomis floccosa
Axis Axis | ﬁ‘x's Axis| | Axisl
Eigenvalue 0.269 0.209 | 0.353 0.226
% of species- | 24.7 439 | 27.9 458
environment
r (S/E) 0.952 0.870 | 0.961 0.884
Discussion

The flora of Egypt comprises about 2165 plant
species, distributed in different habitats.
Substantial part of this diversity is confined to
the wettest regions - Mediterranean, Sinai
Peninsula, and Gebel Elba, in addition to many
introduced species that have been successfully
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the same axis. The eigenvalues are a much
better measure of the quality of the ordination
and of the strength of the species-environment
relationship than the so-called species-
environment correlation (ter Braak, 1986).
acclimatized to the Egyptian conditions
(Bolous, 2005). The rich flora of the Sinai
Peninsula and the Mareotis coast includes a
variety of medicinal plants, some of which are
under-estimated. Medicinal plants have pivotal
role in the traditional and orthodox medicine
(Jadon and Dixit, 2014).

Edaphic factors have a significant influence on
the distribution of plant communities within a

landscape. A strong relationship between
geomorphology, soil  development and
dominant  vegetation types has Dbeen

documented in the arid Chihuahuan Desert
(Buxbaum and Vanderbilt, 2007). Different
plant life forms exhibit distinct responses to
various soil conditions (Hamerlynck et al.,
2002). The high amount of rainfall and moisture
contents in the coastal belt in the western
Mediterranean section and Sinai Peninsula are
responsible for the diverse vegetation in that
area more than that of the landward areas and
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oases. Vegetation is the end product of three
main components, namely: climate, soil, and
water. The relation between plant life and
climate is an intimate relationship (Zahran,
1982). Holdbridge (1974) said that structure
forms, and growth habits of plants could be
grouped into well marked plant communities of
wild vegetation and that their grouping would
reflect the climate of a given location.
El-Keblawy et al., 2015 resulted that the
combination of landforms and  soil
characteristics have an important mediating
influence on the distribution and abundance of
the dominant plants in the deserts of the
Northern Emirates (NE). Similarly, vegetation
types were distributed based on different
physical and chemical properties of soils in the
Southeastern Tengger Desert, China (Li et al.,
2004).

Soil salinity and texture are among the most
important factors controlling the distribution of
the dominant desert perennials in the Arabian
deserts (Boer,1996). Boer and Sargeant
(1998). Different plant life forms exhibit
distinct responses to various soil conditions
(Hamerlynck et al., 2002).

The present study showed soil variables in the
microhabitats where P. aurea and P. floccosa in
Egypt. Soil characteristics (physical and
chemical properties) differ according to
geomorphological processes and physiographic
factors in different areas.

The maximum conductivity of soil in various
microhabitats supporting P. floccosa growth is
relatively higher (950 puS/cm) than that of P.
aurea (110.4 pS/cm).

Life form spectra provide information, which
may help in assessing the response of vegetation
to different environmental factors of diverse
habitats (Ayyad and EI-Ghareeb 1982).
Moustafa (1990) reported that the organisation
of community types or associations was the net
result of the behavior of the species in response
to the environmental conditions that prevail in
each particular habitat in SKP. In agreement
with Abd El-Ghani (1998), Moustafa & Abd
El-Wahab (2013), Salama et al. (2013),
Khafagi et al. (2013), Omar (2014) and
Youssef et al. (2014) and Shaltout et al.
(2016), the soil-vegetation relationships
revealed that Cations and anions (Calcium,
magnesium, chloride and bicarbonate ,calcium
carbonates and Sulfates) also, soil reactions (pH
and EC). Finally, clay, organic matter, and fine
gravel were the most important soil factors
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along the first 2 axes of Canonical
Correspondence  Analysis (CCA), which
indicated their effect on P. aurea and P.
floccosa  distribution in SKP and coastal
western Mediterranean coast of Egypt

The vegetation of south Sinai was characterized
by the dominance of four families: Compositae,
Zygophyllacae, Leguminosae, and Labiatae
which include many endemic species
(Moustafa 1990 and Hatim et al., 2016).
Under biogeographical aspects, the
SaharoArabian chorotype of plants forms the
major floristic structure of the study area. Plants
of this chorotype are good indicators for desert
environmental conditions (Abd El-Ghani and
Amer 2003). Most of Sinai belongs to the
Saharo-Arabian phytogeographical region, but
the high mountains of southern Sinai support
Irano-Turanian steppe vegetation (Omar 2014).
South Sinai is characterized by arid to extremely
arid climate (Danin 1986). The aridity and
sparseness of vegetation made the ecosystem
fragile and sensitive to human impacts.
Vegetation depletion or removal due to human
impacts, including cutting and uprooting of
ligneous species for firewood, overgrazing,
intensive collection of medicinal plants,
tourism, and urbanization, induces changes in
soil productivity and aggravates soil erosion
(Batanouny 1983).

Species were assigned their critical status as a
result of the observed habitat’s loss, ecological
imbalance or commercial exploitation during
the last decades (El-Hadidi & Hosni 2000;
Shaltout et al. 2015). In most cases, there are
two factors influencing the degree of endemism
in an area: isolation and stability. Thus, isolated
mountains and islands are often rich in
endemics (Kingston and Waldren 2005). The
vegetation analysis of the species associated
with their distribution at the different
microhabitats with P. aurea and P. floccosa. A
number of 25 associated species were recorded
throughout the present study, with large
importance value (IV) in the different
microhabitats where Phlomis species are
common. Wadi bed and the Gorge were
relatively floristically rich. We recorded 13
species belonging to Phanerophytes and
Chamaephytes in those two microhabitats. In
agreement with Ayyad et al. (2000) and
Moustafa and Abd EI-Wahab (2013) that
gorges had the highest value of species richness.
Meanwhile, the Slope and Basin microhabitats
were moderate floristically, with 11 plant
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species. Although Terraces microhabitat
possessed the largest importance value for P.
aurea, it has poor vegetation (5 species only).we
disagree with Moustafa and Abd El-Wahab
(2013) that terraces highest species richness.
Present study reported that the Achillea
fragrantissima, Globularia arabica, Teucrium
polium, Tanacetum sinaicum, Origanum
syriacum and Stachys aegyptiaca were dominat
association with P. aurea in different micro
habitat. Abd El-Wahab (2006) reported that P.
aurea, Teucrium polium, Tanacetum
santolinoides, Seriphidium herba-alba, Stachys
aegyptiaca, Echinops spinosissimus, Mentha
longifolia, and Nepeta septemcrenata were the
dominant species.

Shaltout et al. (2016) discussed that species
had low density, cover and frequency values,
perhaps they had difficult seed germination as
some seeds of species need pre-germination
treatments or some others had low survival and
high mortality of seedlings, as well as low seed
production through their juvenile stage (e.g.
Polygala sinaica). While, (Moustafa et al.
2015) decided that, the high seed germination of
the endemic species Origanum syriacum was
obtained when seeds were soaked in GA3
(10ppm) for 24h before sowing at room
temperature.

Phlomis floccosa is native to North Africa and
distributed in the North West region of Egypt in
various microhabitats along the coast. The
microhabitats inhibited by the target plant are
represented in Wadi bed, Slope, Cleavage and
Plateau with 1Vs of 41.43, 43.15, 55.99 and
43.92 respectively. Thus, P. floccosa is widely
distributed in Cleavage microhabitat than the
other localities. May be the reasons of shadow,
humidity and soil moisture content.

In present study the association with P. floccosa
in different micro habitat were Asphodelus
ramosus. Ferula marmarica, Amaranthus
viridis, Euphorbia dendroides, and Artemisia
herba-alba.
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