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FLORISTIC COMPOSITION AND LIFE FORMS
FOR WILD PLANTS ASSOCIATED COMMIPHORA
GILEADENSIS IN WADI STARA, AI-HARAZAT AND

OSFAN AREAS IN JEDDAH PROVINCE, KSA

Abstract:-

Study area lies in western region of Saudi Arabia between the latitudes of 21° 35- North and
longitudes of 39° 48- East. Three locations, WadiStara, Al-Harazat and Osfan in different highest above
sea level were chosen to study floristic composition and life form for wild plants associated
Commiphoragileadensis with recognizing plant communities, life forms spectra, abundance and
economic uses. Total number of recorded species associated Commiphoragileadensis in study area was
17 belongs to 13 families. Nine species representing perennial and eight species were annual with ratios
52.9 and 47.1% respectively. Poacea and Asteracea have the highest contributions (23.07%), followed by
Acanthaceae, Amaranthaceae, Burseraceae, Caryophyllaceae, Fabaceae, Liliaceae, Rhamnaceae,
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Solanaceae, Polygonaceae, Urtiaceae and Zygophyllaceae with (7.69%) for each. The therophytes were the
highest ratios associated Commiphoragileadensis (47.5%), followed by chamaephytes and phanerophytes
which ratios 35.29 % and 17.46, % respectively. The economic uses showed that grazing the highest one
(88.2%), medical. Fuel, other uses and human food with 70.5, 47, 47 and 35.3% for each respectively.
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INTRODUCTION

Saudi Arabia, a part of the Arabian Peninsula, covers more than 2 million sqgkms and comprises
several distinct physiographical regions, such as mountains, Valleys (Wadis), sandy and rocky deserts, salt
pans (Sabkhahs) and lava areas (Harrats), etc. (AlSherif et al., 2013). Saudi Arabia's biodiversity is under
threat from multiple stresses. Climate change is one of the several pressures. Although climate changes will
have consequences all over Saudi Arabia, not all regions will be affected equally, nor all regions equally
vulnerable to those impacts. Saudi Arabia, being located in the arid part of the world is expected to
experience faster warming due to climate change than countries located in the tropical or temperate regions.
However, significant variation can be anticipated due to the large size of the country, its diverse landscapes
and also due to its Red Sea coast on the western side and the Arabian Gulf on the eastern side. The flora of
SaudiArabia has about 2281 species in 853 genera (Thomas, 2011).

In Jeddah province, west of KSA, Al-Harazat, Osfan and WadiStara areas have a large importance
diversity of the group of wild plants. Species among these wild plants sukuf or Commiphoragileadensis (C.
gileadensis) which has a history dating back to Testament times. C. gileadensis is native to Eritrea,
Ethiopia, Kenya Sudan, Egypt, and Arabia also southwest Arabia and Somaliland, where it grows in a
thorn-bush formation under arid tropical conditions. Its size varies depending on environment, ranging in
form from a small shrub to a small tree of several meters tall; it grows in various places in Saudi Arabia
Mountains (Eslamieh, 2011 and Eitanetal., 2012).

The Commiphoragileadensis ecosystem has adapted and it is considered to be the "weather
predictor" of the desert and while this phenomenon is shared by most Commiphorait is more so with this
species. C. gileadensisgoes through a complete cycle of procreation within the short monsoon period: it
leafs out, flowers, gets pollinated, sets seeds and disburses those ripened seeds all within the few months of
the monsoon season. As the monsoon rolls out, the trees lose their leaves, remaining leafless for most of the

year until the next monsoon season. Occasionally when there is a rise of heat, humidity and low barometric
pressure, the plants will leaf out off season but itis unknown if they produce flowers (Eslamieh, 2011).

The aim of the present study is to investigate floristic composition life form spectra, abundance
and economic uses for wild plants associated C. gileadensis in three locations (Al-Harazat, Osfan and
WadiStara) in Jeddah province at KSA.

MATERIALAND METHOD

Fifteen stands were selected from three locations: Al-Harazat, Osfan and WadiStara to represent
the environmental variations that associated with distribution of C. gileadensis (Fig. 1). The stand size 20 x
20 m. In each stand, list of species, common species were recorded to Braun- Blanquet scale (Muller-
Dombosis and Ellenberg, 1974); the abundance and life form were calculated according to Braun- Blanquet
cover abundance scale as follows:

Scale5,4,3,2,1,+andr cover abundance >75%, 50-70%, 25-50%, 5-25%, 1-5%, few and solitary
respectively, where life forms of the species were identified following the Raunkiar scheme as follows
(Raunkiar 1937), Code Ph, Ch, G, Th and P means life form Phanerophytes, Chamaephytes, Geophytes-
Helophytes, Therophytes, Therophytes and Parasites respectively. The potential and actual economic uses
of wild plants were assessed on three bases; field observations, information collected from local inhabitants
and literature review. (e.g. Allred, 1968; Truaxet al., 1972; Tackholm, 1974; FAQ, 1979; Haslam, 1978; El-
Kady, 1980; Zohary, 1987; Feinbrun-Dothan, 1978, 1986; Danin, 1983; Boulos, 1983, 1989; Sculthorpe,
1985; Mossaet al., 1987; Mandaville, 1990; Ayyad, 1992; Belal and Springuel, 1996 and Shaltout, 1997).
The economic uses were classified into 5 major categories: grazing, fuel, medicinal uses, human food, and

other uses (e.g. ornamental uses, sand binder, soap manufacture and oil and dye extraction...etc.). As
almost all the plants are ecologically important (e.g. keeping stability and biodiversity of the ecosystems,
sharing in soil stabilization and symbiosis, etc.), this criterion was not taken into consideration in the
evaluation of the economic importance of the plants.
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Fig. 1: Distribution of 15 stands along study area by using their coordinates (GPS).

RESULTS
Floristic Composition:

The recorded species in the study area, their families, vernacular names, life forms, habits,
abundance and their uses are listed in Table (1). The total number of recorded species associated with
Commiphoragileadensis in the study area is 17 species belong to 13 families. Fig. 2 showed that more than
52% of the recoded species are perennials (9 species) and 47 % are annuals (8 species). The family
PoaceaeandAsteraceaehave the highestcontributions (23.07%),followed by other families in equal ratios
(7.69%) for each. Six species were recorded in more than 70% of the total stands (Blepharisciliaris,
Commiphoragileadensis, Acaciaseyal, Echinopssp., Hordeum
spontaneumandForsskaoleatenacissima). The rest of species (11 species) were recorded in less than 58.8%
of the total stand.

B Perennials

B Annuals

Fig. 2: Percentage of habits of the recorded species associated with Commiphoragileadensisat Al-
Harazat, Osfan and WadiStara.

Table 1: Floristic composition of the recorded species associated with Commiphoragileadensis at
Al-Hharazat, Osfan and WadiStara at Makkah Al-Mukarramah Region.

. - . Uses

Species Families LF.| Habit| Abundance MTGTETE O
Blepharisciliaris Acanthaceae Ch | Per | common + |+ |- |- |-
Aervajavanica Amaranthaceae | Ch | Per common + 1+ |- |+ |-
Echinopssp Ch | Per common - |+ - [+ |-
Centaureasinaica Asteraceae Th | Ann | common + [+ - |- |+
gnopo rdonheteracanthu Th | Ann | common + 1+ |- +
gommlphoraglleadenﬂ Burseraceae Ph | per common + |+ |+ |+ |+
anymnocarposdecandru Caryophyllaceae | Ch | Ann | common -+ -+
Acacia seyal Fabaceae Ph | Per common + |+ |+ |+ |-
Asphodelustenuifolius Liliaceae Th | Ann | common + |- |+ |+ |-
Cenchrusbiflorus Th | Ann | common -+ - - -
Hordeumspontaneum Poaceae Th | Ann | common RN R ENE
Stipagrostis plumose Th | Ann | common -+ - - |+
Rhamnusoleoides Rhamnaceae Ph | per rare + -+ |+
Rumexvesicarius Polygonaceae Th | Ann | common + |+ |+ |- |+
Withaniasomnifera Solanaceae Ch | Per common + [+ |+ |+ |+
Forsskaoleatenacissima | Urticaceae Ch | Per | common + - 1- |- |-
Zygophyllum simplex Zygophyllaceae | Th | Ann | common + [+ |+ |- |+

Life forms:Ch, chamaephytes; Ph,phanerophytes; Th,therophytes. Habit:per,perennial; Ann, Annual .The
uses: M, medicinal; G, grazing; E, edible; F, fuel; O, other uses

Life Form Spectra:

The life form spectra of the vegetation in Al-Harazat, Osfan, and WadiStara indicated that,
therophytes had the highest contribution in the study area (47.05% of the total recorded species), followed
by chamaephytes (35.29% of the total recorded species) and followed by phanerophytes (17.64% of the
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total recorded species) (Fig. 3).

17.04%

B Chamaephytes
u Therophytes
= Phanerophytes

Fig. 3: Life form spectra of the recorded species associated with Commiphoragileadensis at Al-
Harazat, Osfan and WadiStara.

Economic importance of species:

Ten species have = 3 (out of 5) economic aspects, of them two species have 5 economic aspects.
These are: Commiphoragileadensis, Withaniasomnifera. Fifteen species (88.2% of total recorded species)
are grazing, 12 species (70.5% of total recorded species) are medicinal, 8 species (47% of total recorded
species) are fuel, also 8 species (47% of total recorded species) used as other economic uses and 6 species
(35.2% of total recorded species) are edible by man. The economic uses of the recorded species could be
arranged descendingly as follows: grazing —medicinal —fuel = other uses —edible by man (Fig. 4).
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Fig. 4: Descending arrangement of the economic uses of the recorded species associated with
Commiphoragileadensis at Al-Harazat, Osfan and WadiStara.

Abundance:

Data in Table (2) showed that Commiphoragileadensis was found at all stands (15 stands) which
represented 1-5 % and few in most stands, also solitary in stand 10 where in stands 7, 8, and 9 in Osfan
location the percentage 5— 75 %. Acacia seyal found in all locations (15 stands) as common species where it
was found in one stand, abundance ranged between less than 1 % and 50 % and solitary in two stands (10
and 11). Also, the Blepharisciliaris was found as common species where it was found in 14 stands. The
number of individuals of this species represent 2575 % present in the stands of Al-Harazat and Osfan and
between 1-5 % in WadiStara location, followed by HordiumSpontaneum presence found in 12 stands, the
abundance was from 5-50 % and Echinopssp. (presence in 12 stands) and the abundance was from 5-50 %
in Al-Harazat and from 1-5 % in WadiStara location. Asphodelustenuifolius (presence in 6 stands) and
Stipagrostisphumosa (presence in 5 stands) showed abundance between 5-50 % which was found in stands
from 10-15 (WadiStara). Zygophyllum simplex was found only in stand 12, the abundance was 25-50 %.
Abundance in Centaureasinaica (presence in 4 stands), Cenchrusbiflorus(presence in 6 stands) and
Farsskaoleatenacissima (presence in 12 stands)ranged between 1-25 %. Also, we found that abundance of
Aervajavanica (presence in 5 stands), Gymnocarposdecandrum (Presence in 6 stands),
Onopordonheteracanthum (presence in 5 stands), Rhamnusoleoides(presence in 6 stands) and
Rumexvesicarius (presence in 3 stands) ranged between less than 1-5 % and few in these species,
sometimes were solitary. Abundance was from 1-25 % in Withaniasomnifera (presence in 10 stands). All
studied species were common only Rhamnusoleoides was rare.

Table 2: Determination of the abundance of species according to Braun- Blanquet cover-
abundance scale.
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Family Species 1,2 (345|678 |9]10|11| 12|13 |14 | 15| Presence
Acanthaceae Blepharisciliaris 3/3(3|3[3|3|0l4 42 22|21 (|11 14
Amaranthaceae Aervajavanica o/ojofojofofojojo)j1r]1fo])]1]1] 1 5

Echinopssp. 212|223 |3]JjojfOjoOoj1 | 1]1]1(|1]1 12
Asteraceae Centaureasinaica | 0 | 0| 0f0] O [0O|O] O |O]| O | O 111 1|2 4
Onopordonheterac olololololololololas ! +]ol+]+|r¢ 5
anthum
Burseraceae Commiphoragilea | o |, | g |1 1 |+ |4a| 3 |2| ¢ |+ |+ |+ |1 |1 15
densis
Caryophyllaceae Gymnocarposdeca ojojofojofofojo O+ | +|[+]21]1] 1 6
ndrum
Fabaceae Acacia seyal 11211 1|31 ]2]Tr r 11111 15
Liliaceae ﬁzph"de'“sw””'f"' ololo|ojo|ofofofol2|2|2]3]|3]|s 6
Cenchrusbiflorus ojo0ojo0ofojofofoj0O0]|O]| 2 1 11222 6
Poaceas Hordiumspontane | 5 1 312 |2 2 |2 o[ 0 [o| 2|2 |2 22| 12
ipagrostisplumos | o | o | o [of o [ofoj 0 fof3 3fo|2]|2]2 5
Rhamnaceae Rhamnusoleoides | 0 | 0 [0 |Of O |O Ol O |O]| + r|f+ |+ ]+ |+ 6
Polygonaceae Rumexvesicarius ojojofojofofojojo|1|+fr|JoOojo0| o0 3
Solanaceae Withaniasomnifera | 1 | 1 |2 |1] 1 |0 |0| 0 [0 1 11011 1 1 10
Urticeceae Farsskaoleatenaci | 5 | 5 | 5 15| 1 {1 |0l o |o|1 |2 |2]2]|2]2 12
ssima
Zygophyllaceae | 2Y9oPhyllum olo|o|oflo|ofojo|olo|o|3]0o|o0] o0 1
simplex
DISCUSSION

The recorded species in the present study (17 species) represent about 0.78% of the whole flora of
Saudi Arabia and their families represent 8.72 %. From the biodiversity viewpoint. The present study can
conclude that this area seems to be the lowest area of the Kingdom. One of the main characteristics of the
vegetation cover of Saudi Arabia is its low floristic diversity. The number of plant species that recorded in
the country is 2172 species, many of which are in the wetter areas of its south-western part. Which include
Sarrawat Mountains these species belong to 840 genera and 149 families (Al-Nafie, 2004). The number of
species increased to 2250 by adding subspecies, extinct and species that have not been identified yet
(Collenette, 1999). Numbers of families, genera, and species are very low compared to Saudi Arabia's vast
land area, which is probably, the result of the harsh environmental conditions that prevail in the Sahara-
Arabian region which covers vast area of the country. The greatest plant diversity, approximately 74% of
the total plant species of Saudi Arabia, is found in the mountainous western area which includes the study
areadue mainly to a greater rainfall (Al- Nafie, 2008).

It is evident that the composites (family Asteraceae) have the highest contribution, followed by
graminoides (family Poaceae). These results similar to the whole flora of Saudi Arabia where the highest
families in the Whole flora are Poaceae (262 species =12.1%), Asteraceae (233 species = 10.7%), and
Fabaceaee (210 species = 9.7%) which represented by 705 species or 32.5% of the total plant species in the
Kingdom (Mosallam, 2007). Also, similar trend to the flora of other similar studied region in the Kingdom
such as Al-Sherifet al., 2013 whom found that the major plant families present in the area in question were
Poaceae (42 species) followed by papilonaceae (20 species), Euphorbiacea and Asteraceae (18 and 15
species, respectively), while 18 families were represented by only one species.

Many investigators, Al-Turki and Al- Olayan (2003), Al-Turki (2004), Abdel Fattah and Ali
(2005), Mosallam (2007), Al-Zahrani (2003) and Al Nafie (2004 and 2008) were studied the
vegetation—environment relations, vegetation ecosystem and flora of some regions in K.S.A, they found
that the most plant species of Saudi Arabia belong to a limited number of plant families, for example, 1586
species belong to 23 families or 15.4% of the total families, and these plant species represent 73% of the
total species in the Kingdom. Also 46 families or 30% of the families in the country such as Aloaceae,
Celastraceae, Commelinaceae and Burseraceaeare found only in Sarrawat Mountains.

The life form spectrum indicated that therophytes were the most represented followed by
chamaephytes and phanerophytes. These results agree with the studies in the same region (Mosallam,
2007) which indicated that therophytes had the highest contribution. This may be due to the sampling in the
present study was during season in which many annuals are dead. Moreover, he indicated that the loss of
chamaephytes was due to overgrazing in that area. On the other hand, the results of the present study
disagree with that of Heneidy and Bidak (2001) on Bisha, Asir region in southwestern of Saudi Arabia and
(El-Demerdashet al., 1994) in the southern region. They concluded that the dominance of chamaephytes
and therophytes over other life forms in that region would seem to be the hot dry climate, topography
variations and biotic influence. Also, Chamaephyte life form is able to withstand water logging, high
salinity levels and a wide range of temperature variability (Beeftink, 1977 andZahran, 1982).

The present study indicated that Commiphoragileadensis did not grow at low altitudes, they only
grow at altitude above 111 m above sea level. This may due to animal browsing, human interference, poor
seed-setting, change in land use patterns and prevalence of unfavorable climatic conditions (Negash,
2002). It is necessary to consider all possible causes of vegetation change at high altitudes. This is of
particular significance in the case of endemic plants confined to high summits. At the species level, the
changes observed must have not only affected C. gileadensis, but also modified the distribution of
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associated taxathat are less easily detectable in aerial images (Sanz-Elorzaet al., 2003). It was interesting to
define the high associated species with C. gileadensis. These species are:Blepharisciliaris, Aervajavanica,
Echinopssp, Gymnocarposdecandrum, Centaureasinaica, Onopordonheteracanthum, Acacia seyal,
Asphodelustenuifolius, Cenchrusbiflorus, Hordeumspontaneum, Stipagrostisphumosa, Rhamnusoleoides,
Rumexvesicariu,Withaniasomnifera, Forsskaoleatenacissima and Zygophyllum simples.

Commiphoragileadensis has 5 economic uses: grazing, medicinal, fuel, other use and edible by
man. Also, it was found that fifteen species associated (88.2% of total recorded species) are grazing, 12
species (70.5% of total recorded species) are medicinal, these results agreement with resource of the
Ministry of Agriculture (2000) which stated that overgrazing is a major impediment to the regeneration of
juniper woodlands. Also, according to the Joint Study Project (JICAand NCWCD, 2002), which found that
juniper woodlands are being destroyed from trampling stemming from overgrazing. For medicinal uses Al-
Harthy (1997) stated that we can extract “Miswak” from its flexible branches. Eitanet al.(2012) showed
that C. gileadensisstems contain an apoptosis inducer; also balsam was also used as a diuretic drug, as a cure
for respiratory diseases and coughing, and as an anti-toxin acting as a snake bite antidote (Gunther, 1959
andLargus, 1887).
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