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ABSTRACT

Rangelands in Saudi Arabia comprise about 75% of the country's total area of more than 175 Million Hectares; however, woodland forests
occupy only 2.7 Million Hectares. The variability in the landscape has been reflected in variations in terrestrial plant species. Range
vegetation and forest understory vegetation have a long history of grazing by livestock and wildlife herbivores. Many of the Rangeland plants
in KS.A. are a menace because of poor regeneration under multiple environmental stresses such as salinity and drought, and as a result of
dense overuse, grazing and other human activities. According to these reasons, their preservation and improvement through molecular and
biotechnology methods are unavoidable. In addition, investigations on the genetic and environmental variability among species and genera
in the vegetation of K.S.A. are little. Therefore, the quantification of environmental and genetic variability is the primary goal in conservation
efforts. This review will look over the studies that have investigated vegetation diversity and will discuss the current practices in Saudi Arabia
to conserve rangeland variance as an important solution for grazing.
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Rangeland ecosystems have different benefits as eco-tourism
(Seddon, 2000) and watershed management. The flora of K.S.A.
is rich in variability with many endangered plant species (Al-

1. INTRODUCTION

Saudi Arabia is distinguished by its various ecosystems and
plant species variation (Abdel Khalik et al., 2013). Various
habitats in K.S.A include mountains, meadows, valleys, rocky
and sandy deserts, and saltpans (Al-Nafie, 2008). Water
extracted from aquifers is the major factor in any agriculture
system. Alfalfa [Medicago sativa] is the main fodder crop
represent %56 of the total forage area in K.S.A. whereas

Rowaily, 1999). The complexity of the vegetation makes the
major rangelands’ resources for livestock. Al-Rowaily (1999
and 2003) stated that livestock grazing is the predominant
form of land use. More than two-thirds of the rangelands of the
K.S.A. have been destroyed by overgrazing (Kingery, 1972). Al-
Rowaily (2003) found that quick economic and social

Rhodes [Chloris gayana)] and blue banic [Panicum antidotale] variations during the past few decades, lead to heavy and
represent most of the residual areas. It produces a high prolonged pressure on rangeland ecosystems. Fuelwood
production of the total dry matter yield among forage species. cutting, overgrazing and cultivation pressure cause strong
Al-Doss, (1997) stated that Alfalfa does not grow naturally and environmental retrogression to most of rangelands in K.S.A.
is not adapted to the common severe conditions of Many human activities increase erosion, vegetation
temperature, drought, and salinity. It needs a large amount of retrogression, and deterioration (Kingery, 1972). In addition,
water often coming from nonrenewable groundwater sources. Overgrazing and the growth of the human population have
In K.S.A,, there are various livestock [camel, sheep, goats, and been reported as the main factors causing the loss of biological
cattle] that exceed 3.5 million heads (Bakhashwain, 2010). It is diversity of natural grasslands (Aukema et al.,, 2017). It is now
desirable to introduce alternative species that are high in total well documented that invasive alien species are the second
DMY and forage nutritive value, and low in water consumption major threat to biodiversity after habitat loss (Thapa &
(Al-Soqeer, 2016). The importance of conservation is genetic Maharajan, 2014). Meanwhile, as reported by Dogra et al.
exchange through recombination and random mating, (2010), the invasion by exotic species was considered to be the
acclimation of helpful transfer and mutation among the main disturbing factor of wild ecosystems. Alghamdi et al.
populations, and competition among populations (Vijayan et (2018) confirmed the presence of some noxious and invasive
al,, 2011). This review article will discuss the factors that affect weeds and this should raise the alarm to the local authority to
the variability in rangeland plant species in two levels. The first take rapid actions in order to prevent destructing the natural
level is environment diversity that includes different factors vegetation of Jabal Salma by these noxious species. In addition,
including topography, climate, and habitats. The second level is Mseddi et al. (2017) stated that various invasive plant species
genetic diversity that includes morphological, biochemical, and have been introduced to natural landscapes of Hail from
DNA based markers. neighboring alfalfa and wheat fields of the surrounding areas.
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Rangelands of Saudi Arabia strongly suffer from harsh climates
where high temperature and prolonged droughts occur
alongside intensive grazing (Baig et al., 2017). Because of these
conditions, there was reduction in the structure of species and
variability ~ (Al-Rowaily, 1999; Barth, 1999). Many
investigations explained the natural flora of K.S.A. (El-Ghanim
etal, 2010; Watts & Al-Nafie, 2013).

Recently, Alghamdi et al, (2018) reported that the Saudi
ministry of environment and water and agriculture has set new
ambitious plans to combat desertification and save the
country’s natural landscapes including rangelands, grasslands,
forests, and wild areas. This ministry has launched a
restoration program for natural landscapes by planting four
million trees by the end of 2020. This program is designed to
revive the Saudi flora by replanting native species such as
shrubs and trees (Heneidy et al, 2017). Thus, the KS.A
government should carefully look for the original resources of
local seed varieties that by 2020 can be planted in millions.
Such native seed species can be collected from natural
enclosure habitats, which are difficult to grazing animals and
humans to access. According to Mseddi et al., (2016), enclosure
rangelands for 15 years can restore a large proportion of local
seed species. We argued that native seed species can be used in
the programs of restoration and exploitation of economically
valuable species [including medicinal, forage, and ornamental
species], which currently are completely disappeared in the
natural regions.

Alghamdi (2017) proved the collection of native seed species
in the K.S.A especially in the Hail region who successfully
collected 40 species from the protected rangeland zone
compared to the neighboring open area of which only 15
species were collected.

2. FLORAIN SAUDI ARABIA

The flora of K.S.A. belongs to the Arabian sub-zone (Al-Nafie,
2008). The most comprehensive studies of floras have been
reported in 1974 and 1996 (Mighaid, 1996; Chaudhary 1999,
2000, & 2001). Another article explained the flowers of K.S.A.
(Collenette, 1999).

The flora of K.S.A. includes different genetic resources of
vegetation, which makes the features of life in K.S.A. plants
(Mossa et al, 1987; Khan et al, 2012). Collenette (1998)
recorded 2250 species, 142 families, and 835 genera in Saudi
Arabia. Al-Nafie (2008) stated that the Compositae considered
being the largest family in Saudi Arabia. Moreover, Al-Turki
(2002) reported a whole picture of the flora of the K.S.A, which
is not completed.

The floristic investigations help us to assess the plant wealth
and its potentiality in any particular area and comprehension
of the basic aspects of biology as segregation, speciation,
development, and endemism. The variability of local flora has a
basic role in conserving environmental constancy
(Cunningham et al,, 2015). There is a constant threat because
of the environmental conditions like changeful weather,
modified soil pH and composition, salinity, drought, high
temperatures, heavy metals stress, altitudes, and habitat
fragmentation. Thus, the number of threatened plants is
increasing annually due to severe conditions (Khan et al,
2012).
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3. ENVIRONMENTAL VARIABILITY

The vegetation depends on the integration of climate
conditions, plant habit, dominant species, and phenology (EI-
Demerdash et al, 1995). "The dominant” type, i.e. the most
abundant species in each community and
composition include a number of associates. Al-yemen & Zayed

its floristic

(1999) found that environmental stress remarkably affects the
composition and structure of perennial herbaceous species.
New traits help species adapt to new condition. (Mazer &
Wolfe 1992) stated that water and temperature, affect the
phenotypic traits of M. keisak, particularly the plant length and
biomass.

The climate and topography of the area are the most important
factors that affect the degree of speciation (Shaltout & Mady,
1996; Al-Shammari & Sharawy, 2010). Taia and El-Olyan
(2005) showed that water availability is an important factor
affecting the plant. However, the observed variation in
vegetative traits in the species was not significant [status of the
plant, its color, fruiting stage, and degree of branching].
Mahmoud & El-Tom (1985) ignored the effects of
environmental changes on morphology and studied the effect
of salinity on the flora and level of speciation.

3.1. Climate

KS.A. climate varies between the interior and the coast
(Country Profile: Saudi Arabia, 2006). Generally, most regions
of KS.A. are characterized by unexpected and low-erratic
rainfall and high temperature (Shmida, 1985). Climatic
conditions are harsh that lead to reduced plant population,
fragmented habitats, low genetic variation, poor restoration,
and rarity in K.S.A (Al-Farhan et al, 2005). Al-Soqeer et al.
(2016) studied the variability between grass species under the
central region of Saudi Arabia, which has a dry climate. The
results showed that there is variability between grass species
in their adaption under high summer and low winter
temperatures (Al-Ghumaiz & Motawei, 2011). Some places
such as Hijaz, Asir area have more variability because of
greater rainfall and height (Collenette, 1998).

3.2 Habitats

Many studies have investigated the floristic survey in the
middle part of K.S.A. Al-Turki, (1997) studied Al-Qassim flora
and found a total of 450 species. On the other hand, Al-Turki &
Al-Olayan (2003) analyzed the flora of Hail and detected 338
wild plants. Several other investigations studied Asir and El-
Hijaz regions. Batanouny & Baeshain (1983) and Fayed &
Zayed (1999) studied the flora types in Al-Madinah-Badr road
in the Hijaz Mountains and along Makkah-Taif road,
respectively. In the Middle part of K.S.A, the Raudhas
vegetation was recorded by Shaltout & Madi (1996). Moreover,
Al-Farhan (2001) studied the flora of Raudhat Khuraim and
comparative studies were carried out by Al-Ghanim, (2002) in
the Riyadh region. Sharawy & Al-Shammari (2009) showed the
contribution of toxic plants in the Aja Mountains in Hail. In
addition, Al-yemen & Zayed (1999) found that the vegetation
along Riyadh Al-Thumamah is characterized by nine distinct
community types. Historically, the Hail region was considered
an excellent area for forage and pasture throughout the year
(Al-Rowaily et al,, 2016). The largest family of angiosperms in
Hail is Asteraceae (El-Ghanim et al, 2010). Another large
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family is Poaceae. These findings matched with the results of
the study conducted by Al-Turki & Al-Olayan (2003). The flora
of northern areas, particularly in Al Jouf region predominates
by annual species. Salsoleae is distributed over arid and
semiarid regions. These environments serve adequate habitats
for it according to the physiological, anatomical, and
morphological traits (Kadereit et al., 2003). Al-Khulaidi (2013)
stated that the flora of the Al-Baha region is a mix of tropical
African, Sudanian plant geographical. Little research has been
done on the vegetation of Al-Baha and focused on the
recording of few or individual plant species and vegetation
(Collenette, 1985; Al-Aklabi et al., 2014). The mountains of Al
Baha are considered as one of most significant plant diversity
areas in K.S.A. Although, Al-Baha is a small region in K.S.A,
new investigations have recorded about 230 plant species (Al-
Aklabi et al., 2016). In addition, in the Alagan region, 102 plant
species have been recorded from 75 genera and 34 families
[North Tabuk city], suggesting the low plant flora in this region
(Moawed, 2016).

3.3 Topography

Several studies stated the relationship between the height in
the Asir mountains and vegetation change and between the
vegetation analysis and species variability in Wadi El-Ghayl in
Asir mountains (Fahmy & Hassan, 2005) and El-Hijaz
mountains (Abulfatih, 1992). Alsherif et al., (2016) studied the
plant species in Al-Shafa. This part is important because the
elevation range extends to 2.300 m above sea level. Alghamdi
et al., (2018) analyzed the floristic composition in Jabal Salma
in the east of the Hail region. They showed that the family
Asteraceae followed by Brassicaceae, Fabaceae, Boraginaceae,
Caryophyllaceae, and Poaceae were the most dominant
families. El-Ghanim et al., 2010 studied the dominance of
Asteraceae, Brassicaceae, and Poaceae families, which was also
stated by Al-Turki & Al-Olayan (2003). They found that the
most widespread genus was Astragalus [Asteraceae], which
was represented by 8 species followed by Arnebia
[Boraginaceae] and Fagonia [Zygophyllaceae] with three
species for each family. EI-Ghanim et al., (2010) revealed that
Euphorbia, Heliotropium, and Plantago were the most
widespread genera. Each of these genera was represented by 3
species. Moreover, the most common genera in Hail were
Plantago and Astragalus (Al-Turki & Al-Olayan, 2003). In
addition, Alghamdi et al. (2018) showed a very high plant
diversity with the richness index of 150 species belonging to
39 families that represented 6.9% of the total plant species
scored in Saudi Arabia. In general, the low biodiversity
percentage of Jabal Salma may be due to the harsh
environmental conditions, particularly low rainfall and high
temperature that resemble the Sahara climate that covers most
of the country (El-Ghanim et al, 2010). According to these
findings, Jabal Salma holds many species of economic values.
These results would confirm the biological diversity of
mountains as a special habitat in Saudi Arabia. In accordance
with these results, a recent similar study was carried out by Al-
Zubaide et al. (2017) to assess the floristic composition of
Shada Mountain in the south of Saudi Arabia and found many
species of economic value including medicinal, grazing, fuel,
and edible plants. Alsherif et al., (2016) found a high number of
taxa in Al-Shafa Highlands in Taif due to a higher variability
compared to other regions in K.S.A. such as Bisha and Aseer
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regions [145 spp.; (Heneidy et al, 2017)], and Aseer
Mountains [189 spp.; (Al-Yemeni & Sher, 2010)]. Wild plants in
Najd regions are linked with aridity and drought. (Collenette,
1999, 2000, & 2001). According to an investigation, the most
frequent species in Central K.S.A. was Haloxylon salicornicum,
which was found in a large area (Al-Rowaily., et al., 2018).

The term “Wadi” indicates a non-permanent river. Kassas &
Girgis (1964) stated that Wadis represent physiographic
abnormality that leads to differences in the distribution of
plant species. In addition, Wadi ecosystems are very important
for socio-economic development due to their physiographic
variation and ecological significance. Generally, the vegetation
of wadis varies every year depending on various factors
including moisture levels (Siddiqui and Al-Harbi, 1995),
regeneration, growth control, the establishment in Wadis like
geographical location, physiographic characterizes, and human
impact (Korkmaz & Ozcelik, 2013).

Biological research has been considerable
ecosystems in Najd Region and are among the main plant
diversity centers of central K.S.A. But analysis on its floristic
components are insubstantial (Chaudhary & Al-Jowaid 1999).
In Wadi Al-Jufair, there are 157 species that belong to 133
genera. Asteraceae and Poaceae considered being the most
prevalent families. Therophytes constituted 81 species Al-Atar
etal, (2012).

In Wadi “Arar” on the Northern region of K.S.A. Osman et al,,
(2014) and Osman & Abdein (2019b) found 196 species
belonging to 31 families of phanerogams these studeis agrees
with (Quezel, 1978). Al-Hassan (2006) showed that about 456
species in the northern part of the K.S.A. 265 species belong to
200 genera in 70 families were found in Wadi Turbah Zahran.
The highly represented families were Asteraceae, Poaceae,
Brassicaceae, Lamiaceae, Amaranthaceae, Solanaceae and
Apocynacaeae Al-Robai, et al., (2017). In addition, Osman et al.
(2014), revealed that northern and southwestern Saudi Arabia
contain the highest number of species. Moreover, in the
western mountainous of Saudi Arabia there is the greatest
diversity of species (Collenette, 1998).

Korner (2000) found that mountains greatly affect the types of
global species richness. Mountains support various endemic
species and shelter specialized plant communities (Collenette,
1998 and Korner, 2000). In the same context, plants growing at
high mountains were different from plants growing at a lower
height (Badr et al., 2012).

in the wadi

4. GENETIC VARIABILITY

Genetic variability refers to the genetic makeup of a species
(Given, 1994). Abdel-Mawgood, (2005) stated that the genetic
variations within the population have major importance for
adaptation to environmental changes and longtime survival of
a species. The lack of genetic diversity in a population leads to
an increasing number of homozygous individuals within a
population, which is related to the lack of individual efficiency.
Gaafar et al,, (2014) investigated the genetic variability within
and between the population of endangered and rare plants to
improve our comprehension of acclimation and for the
development of conservation plans. This estimation is
important because the evolution relies on keeping enough
genetic variability within and among the plant populations to
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accommodate new  selection pressures
environmental change (Lande, 1988).

Genetic diversity studies are very important for endangered
and rare plant species from their natural habitat. It will be
useful in making plans for management for preserving their
genetic diversity and assuring their long-range existence. In
addition, to measure whether a rare species indeed exhibits
low genetic diversity, it is important to comparing genetic
variability in the rare species with those of a more widespread
was done by (Gitzendanner & Soltis, 2000). Therefore, it is
necessary to establish genetic fidelity and estimate the genetic
consistency of wild plants by utilizing different techniques
such as cytological, isozymes, and molecular markers (Mallén
et al, 2010). Geographic distribution range, demographic
history, reproductive systems, seed and pollen spread are
factors that affect the genetic variability (Hamrick & Godt,
1990; Nybom, 2004). Genetic variability is affected by many
geographical factors leading to the formation of subspecies and
ecotypes in nature (Sreekumar & Renuka, 2006). Moreover, it
is influenced by the population size of a plant species and the
number of individuals. Therefore, reducing genetic variability
and inbreeding risk result from decreasing the population size
(Reed & Frankham, 2003). To evaluate the genetic variability, a
single marker is not enough and other markers should be used.

caused by

4.1 Morphological traits

Morphological variation in response to environmental troubles
is recognized as phenotypic flexibility, while inner variation is
considered acclimation. Badr et al. (2012) showed that
morphological criteria reflect the variations between three
Artemisia populations. Meanwhile, they stated no direct
relationship between geographic distance, genetic distance,
and morphological traits. In the same trend, Barney &
DiTommaso (2003) studied a broad morphological variability
among A. vulgaris populations and found plants differ in leaf
length and morphology. Molecular, morphological, and
variability were addressed in 3 species A. vulgaris L. A.
roxburghiana Wall. ex Besser, and A. absinthium L by Nazar &
Mahmoud, (2011). The results showed that geographic
conditions affect the active constituents of the medicinal
plants. In a similar way, Hasan et al., (2009a and b) observed
the genetic differences of A. capillaris in various parts of
Malaysia. Abdel-Hamid (2016) found differences in the
morphological traits between four salsola species all of which
were perennial and small shrubs.

4.2 DNA based markers

DNA markers are more reproducible than the morphological,
Karyological, and protein markers as they have been long
practiced for the identification of variations in genetic diversity
studies. Osman & Abdein (2019a) studied cytological and
molecular variations between 6 species of Plantago in the
Northern region at K.S.A. In addition, these markers are highly
detectible, reliable, (Henry, 2001) stated that molecular
markers provide useful proof for evaluating genetic variability
and described methods used for plant genotyping. With the
advance of molecular techniques, many types of molecular
techniques including RFLP, RAPD, SSRs, AFLP, and ISSR have
been used to characterize species.
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4.2.1ISSR

Al-Qurainy et al,, (2018) used 15 primers of ISSR molecular
markers to study genetic diversity. All studied primers
generated monomorphic bands as the result of two primers.
These results were matched with many investigations as they
did not find any genetic variability on tissue culture plantlets in
Banana cv Robusta (Goyal et al., 2015), Tylophora indica
(Sharma et al,, 2014) studied ISSR markers have been utilized
for the estimating of genetic fidelity in the tissue culture
plantlets including Bambusa balcoa (Negi & Saxena, 2010). One
of the most endangered plants of southwestern K.S.A. is
Breonadia Ridsdale [Rubiaceae] (Al-Turki, 2002). Gaafar et al.,
(2014) used ISSR to study genetic variability within and among
B. salicina in K.S.A. The 14 primers produced 211 DNA bands.
These levels of genetic variability are lower than other
investigations based on the ISSR markers of endangered plants
(Uysal et al, 2012). Moreover, ISSR primers created 51
polymorphic bands from the Yemeni population. The type of
breeding system within and among populations is the most
important factor that affects genetic diversity (Hamrick & Godt,
1990; He & Liu, 2003). The genetic variability in B. salicina at
the population levels is lower than the average means of both
outcrossing plants (Nybom, 2004).

4.2.2 AFLP

Abdel-Hamid (2016) found that there are wider variations
between Salsola schweinfurthii growing in Nayal valley
compared to Salsola cyclophylla growing in the Hammad area
by using the combination of 3 AFLP primers. The analysis
produced 181 fragments of which 133 were polymorphic.
These indicated that the molecular genetic variations may be
due to the local, ecological, and geographical conditions, which
were consistent with the study by Badr et al. (2012).

4.2.3 RAPD

Capparis deciduas is a rangeland plant species growing in the
K.S.A. Abdel-Mawgood (2005) studied the genetic diversity
within a population of Capparis deciduas using 12 RAPD
primers. The amplification of 14 individuals produced 85
scorable bands. Several molecular markers were used in
different studies related to Lamiaceae taxa: RAPD (Shinwari et
al,, 2011), ESTs (Karaca et al,, 2013). SSR ESTs (Karaca et al,,
2013). Various polymorphism levels has been reported with
DNA markers in different Lamiaceae taxa and their population
including Teucrium polium (Boulila et al., 2010), Rosmarinus
officinalis (Zaouali et al., 2012), Mentha cervine (Rodrigues et
al, 2013), Salvia officinalis, Micromeria (Puppo et al, 2016)
through using various molecular techniques. In this context,
Ahmed & Alamer (2018) studied four species; L. dentata, L.
pubescens, M. longifolia and M. viridis belong to family
Lamiaceae using 1 RAPD primer, 3 coding DNA genomic
regions, and 3 pairs of microsatellite SSR primer [matK-KIM,
matK-pK and NY] for the plastid gene Maturase K. The 7
primers generated 16 bands of which 14 were polymorphic
indicating a high level of polymorphism. These results were
similar to those of (Al-Rawashdeh, 2011) who reported a
unique DNA sequence for Mentha spicata and Ziziphora tenuior
using RAPD markers and differed from those scored by (Jabeen
etal, 2012) who showed high similarity coefficient between M.
spicata and M. longifolia using three chloroplast genes [rbs]. On
the other hand, Hammad et al. (2010) used 19 primers RAPD
markers to study the genetic diversity in 12 samples of 3
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species of Zygophyllum in Egypt and KS.A. Just 5 primers
showed reproducible results. Similar results were obtained by
(Li et al,, 2008). Moreover, other researchers worked with the
same genus but with other species (Hepsibha et al, 2010).
Species of this genus have drought resistant and/or salt
tolerant, living under hard, dry climatic conditions; moreover,
it is estimated by many authors (Batanouny & Ezzat, 1971) as
one of the important components of the desert vegetation.
Many investigations studied the molecular analysis of
Artemisia carried out by (Al-Rawashdeh, 2011; and Badr et al,,
2012;). Motawei et al, (2012) studied genetic diversity
between six grass genotypes using 15 ISSR.

4.3 Isozymes

Limited work has been conducted on the discrimination and
characterization of Lamiaceae species in the KSA by using
allozyme and other molecular markers. Allozyme
electrophoresis used to estimate the genetic variability and the
population structure in Thymus (Lopez-Pujol et al, 2004),
Rosmarinus officinalis (Zaouali et al, 2012), Lavandula
multifida (Chograni et al,, 2012) and Ocimum (Mustafa et al.,
2006). Ahmed & Alamer (2018) showed a total of 26 alleles
scored among the 19 loci from 5 isozymes investigated.
Obviously, the observed heterozygosities were higher than
expected in 6 species. Similar results were obtained in
Lavandula multifida and Thymus loscosii populations (Chograni
et al, 2008 and Lopez-Pujol et al., 2004). Values in all species
were lower than zero except L. dentata. The negative values of
the inbreeding coefficient [F] referred to excess in
heterozygosity. The increased heterozygosity was also
reported in Lavandula multifidi, Lavandula stoechas, and
Rosmarinus officinalis (Chograni et al., 2008, 2012). The decline
in genetic diversity may be due to the self-compatibility of
Lamiaceae species and the low number of individuals in each
species. This result was in accordance with those of (Hamrick
& Godt 1990; Leimu et al, 2006) concluding that in self-
compatible species, the genetic variation largely stayed among
populations not within them. Recently, Abdein (2018) studied
two isozymes (POD) and (PPO) to differentiate the 16
accessions of the 2 studied taxa in pumpkin in Northern Border
Region in Saudi Arabia; each of them had 6 polymorphic bands.

4.4 Gene Expression Studies

Seeds of Atriplex halimus L. are able to produce big biomass
(Glenn et al., 1999). Moreover, it has been used as livestock
fodder. Dehydrins [DHNs] gene has essential roles in plant
response to different abiotic stresses (Hanin et al, 2011).
Sadder et al. (2014) used Atriplex spp. to clone and study the
expression of the AhDHN gene under salinity stress. The
expression was equally expressed under control conditions. On
the other hand, under the salinity stress, the transcription level
jumped 7-times in root tissue comparing to the control. In the
same context, in the spinach Spinacia oleracea DHN gene reveal
a role in tolerance to osmotic stress (Chen et al, 2012).
Moreover, DHNs are effective in salinity tolerance in Suaeda
asparagoides.

4.5 Sequence Analysis

DNA sequences are very useful in the development of single
markers, which could be used as a DNA barcode for the species.
Hebert et al. (2003) were the first researchers who used the
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term DNA barcode that acquired worldwide attention in the
scientific society (Chen et al, 2010). Sequence alignment
between AhDHN and its homolog AcDHN detected large
variations. Actually, major genetic variations were detected
between a group of A. halimus cultivars and A. canescens as
revealed by ISSR DNA markers. These variations were also
assured by the phylogenetic tree, highlighting the novelty of
the AhDHN gene. Sequencing- and non-sequencing-based
markers have been utilized in plant species to detect
adulterants in the local herbal markets (Al-Qurainy et al.,
2011a; Khan et al, 2011) Presently, inner transcribed spacer
sequences of nrDNA and chloroplast DNA markers are used for
the precise of plant species (Chen et al., 2010; Al-Qurainy et al.,
2011b).

5. FUTURE VIEW

The outcome of such a review is to outline the current research
on the environmental and genetic changes on rangeland plant
species in Saudi Arabia. To expand the genetic base of the
endangered plant species, suitable
conservation strategies require implementation. The
population size is a factor for restoration species (Allendorf,
1986). For this reason, it will be very important to establish a
protected area for endangered plants to decrease the effect of

management and

human activities. Moreover, to improve the level of genetic
diversity over time, the opportunity of gene exchange and
recombination, it will be useful to introduce plants from other
populations and cross different populations. In addition, it will
be very helpful, to gather all the germplasm in gene banks. This
will give significant value for the preservation of genetic
variability. Importantly, integrate the local people in the
implementation of any strategy.

6. CONCLUSION

This review showed that there is a real need for a quantitative
evaluation of the status of Saudi Arabia’s rangeland. The trend
of the government in Saudi Arabia of reducing the cultivation
of forage crops makes improving the rangelands in Saudi
Arabia very vital. The K.S.A. rangeland ecosystems have strong
retrogression for the last few years. Many challenges will face
rangeland including the identification of the reasons for
overexploitation, loss of habitat, depletion of natural resources,
over-grazing, and rapid urbanization. The efficient measures
must be executed to restoring disturbed rangeland in K.S.A
rangeland. Each wild species had various environment,
topography, and vegetation structure. Many factors such as
fogs, aspect, height, slope, moisture, soil, habitats, and
topography were strongly correlated with species composition.
In addition, most of the endemic plants of K.S.A have little
research articles on their molecular characterization. Diverse
markers are needful for its precise identification and further
use for characterization and distinguishing between different
species of wild endemic species and giving a clear view about
the genetic relationships between them. Moreover, research
purposes either in the pharmaceutical industry or in genetic
engineering. Finally, the environmental and genetically
variability within and between endangered species is
necessary for the future of humanity.
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