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Abstract: Kingdom of Saudi Arabia (KSA) is the largest country in Arab Peninsula. However, most of its land is
classified as arid or hyper arid with rare vegetation cover. Retama raetam (Retem) is found in the drier parts along
the Northern Western region of KSA. Retem is well known as drought tolerant species with wide range of traditional
medicinal uses. In order to validate the traditional uses, recently many studies were conducted regarding
phytochemical analysis and pharmacological activities. However, very few information about the importance of this
species and its profile are available. The aim of this review is to highlight the updated information on the profile
and values of this species. R. Raetam is a true arid land plant species with very deep root system, assimilating green
branches and small leaves that are drop very quickly to conserve water loss. In addition to that phytochemical
profiling of the species revealed many compounds of high pharmacological values such as flavonoids, alkaloids and
pinitols. As the result different parts of this plant exhibited medicinal properties such as antioxidant, antifungal,
antibacterial, antiviral, antihypertensive, diuretic, antiseptic, hypoglycaemic, anti-inflammatory and body weight
lowering. This review reflects the importance of including this species in the priority list in KSA as potential multi-
uses for degraded land rehabilitation.
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Introduction

Retama raetam, called White Broom or While Weeping Broom (common name) Retem (local name) is a
leguminous nitrogen fixing plant of family Fabaceae. It is a desert shrub adapted to withstand recurrent drought
spells and harsh environments. It is native to many countries including Western Sahara to Sudan, and Sicily and
extending to the Sinai Peninsula, Palestine and Saudi Arabia (Al-Tubuly et al. 2011). However, the plant now is
widely naturalized in many countries (POWO 2020). It is characterized by deep root system which penetrate deeply
into the earth and slim branches that are adapted to decrease the surface area exposed to the desert dry air.
Nevertheless, these branches are green which are responsible for most of photosynthesis to compensate for the small
leaves that are drop immediately to conserve water loss through transpiration (Awen et al. 2011).

Retem is very long time ago is used as a source of traditional medicine in many countries. Decoctions from the aerial
parts are used by local peoples to treat hypertension, diabetes and rheumatism, as well as anti-inflammatory
(Tahraoui et al. 2007).

However, recently many studies were conducted about the pharmacological activities of the plant. The results
confirmed that different parts of this plant possess antioxidant, antifungal, antibacterial, antiviral, antihypertensive,
diuretic and hypoglycaemic properties, as well as hepatoprotection, nephroprotection and cytotoxic effects (Saada
et al. 2018; Hammouche-Mokrane et al. 2017; Algandaby et al. 2015; Algandaby et al. 2010; Koriem et al. 2009;
Hayet et al. 2008; Eddouks et al. 2008; Hayet et al. 2007). The chemical assay of active ingredients showed the
plant is rich in flavonoids (Kassem et al. 2006), alkaloids (Hammouche-Mokrane et al. 2017) and pinitol (Gonzalez-
Mauraza, et al. 2016).
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Total area of the Kingdom of Saudi Arabia (KSA) is approximately two million Km? representing 70% of the Arab
Peninsula (Saudi Geological Survey 2017). Despite, this large area the forest cover and other wooded vegetation
occupy a very small area compared to the total land surface area of the country (about 1.3%) (FAO. 2015). Large
part of the country is lying within hyper arid or arid zones with little or no rainfall (Nejatian 2013). In the dry land
forests, Retem plant is found in the vegetation communities of the north western part of the country extending form
Al-Jouf to Tabuk.

Although the conservation status of this species is classified as not threatened in the IUCN red list (Roskov et al.,
2020), However, still the plant in Saudi Arabia is hardly under impact of many deteriorating factors (Al-Mutairi et al.
2016). These include camping (This especially during winter camping when there is increased need by the peoples
for firewood for warming), firewood collection and sand creep.

Species profile

Nomenclature

Scientific name: Retama Raetam (Forssk.) Webb & Berthel

Common names: White Broom or While Weeping Broom

Local names: Retem in Arabic.

Synonyms: It has three Synonyms: Genista raetam Forssk., Lygos raetam (Forssk.) Heywood and Spartium raetam
(Forssk.) Spach .

Intraspecific taxon:

According to IUCN, red list species profile (Roskov et al 2020), there is two main intraspecific taxon: Retama
raetam subsp. rataem and Retama raetam subsp. gussonei (Webb) Greuter.

While according to the Kew botanical Garden (POWO 2020), there is the three intraspecific taxon: Retama raetam
subsp. bovei (Spach) Talavera & P.E.Gibbs, Retama raetam subsp. rataem and Retama raetam subsp.
gussonei (Webb) Greuter.

Classification

Kingdom: Plantae - Plants
Subkingdom:  Vascular plants
Super division: Seed Plants

Division: Flowering plants
Class: Dicotyledons
Subclass: Rosidae

Order: Fabales

Family: Fabaceae/Leguminosae
Genus: Retama Raf

Species: Retama raetam (Forssk.) Webb & Berthel

History

Retem species was first described as Genista raetam by Peter Forsskal in 1775. The epithet was derived from
the Arabic name that was transcribed by Forsskal as "reeteem beham". In the year 1842 Philip Barker-
Webb and Sabin Berthelotthe were transferred the species to Retama. The species that occurs in the Canary
Islands is now considered to be Retama rhodorhizoides, rather than R. raetam, although the latter name has been
used for Canary Island plants.

Conservation Status
Not threatened (IUCN red list, Roskov et al. 2020).

Description

According to a guide to medicinal plants in North Africa written by IUCN (Benhouhou 2005), Retem is described as
leguminous green plant, slender and weeping multi-stemmed shrubs belongs to the family Fabaceae. The plant has
green stems which responsible for much of the photosynthesis, especially during the dry season. The shrub normally
about 3 meter tall, but may reach up to 6 meters. It branches from the base, while the young stems are covered with
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hairs become hairless with age. Leaves are very small, narrow and alternate and drop very quickly. Inflorescence
are dense racemes with white 8 -10 cm long flowers in cluster of 3 — 15. The pods are pubescent hairless (10 — 15
mm in diameter) and contains one or two kidney shaped yellow, green, brown or black seeds. Flowering during
February, March, April up to May.

Branches with flowers Seeds

Branches with followers, fruits and seeds of Retem plant from Tabuk region, Saud Arabia (photo 2019)

Distribution
The natural range of R. raetam is extending in arid ecosystems around the Mediterranean basin from Arab Maghreb

countries (Algeria, Morocco Tunisia, Libya and Mauritania) and up to Sicilia. In Africa it is found in Western
Sahara, Egypt, and Sudan. It is also, occurs in Saudi Arabia, Sinai Peninsula and Palestine (Al Tubuly et al. 2011;
POWO 2020) (Fig 1). In Saudi Arabia it is found North Western part of the country from Al-Jouf to Tabuk (Fig. 2).
Now days it is widely naturalized in many places, including Greece, Queensland, South Australia and Western
Australia (POWO 2020).
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Fig. 1. Countries with green colour represeht the natural distribution of Retama raetam species
The map is from Kew Garden, Plants of the World on Line with slight modification (POWO 2020).
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Fig. 2. Areas with green colour represent a natural range of Retama raetam distribution in Kingdom of Saudi Arabia
Ecological requirements

Retama raetem grows well under sandy soils and low annual rainfall (in the range of 100 mm per annum) (Mittler et
al. 2001). The shrub is very tolerant to extreme dry drought conditions (Farida et al., 2009). The species is of high
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ecological interest for sand dune stabilisation, soil fixation, and revegetation of degraded lands in semiarid
ecosystems (Caravca et al. 2003). It grows well on sand dunes slopes or dunes base (Benhoulou 2005).

DR
f 7&."“‘ -
Retama raetam stand in Tabuk Reglon Saudl Arabla (photo 2019)

Uses

As rehabilitation species

R. raetam serve as one of most important desertification and degraded land rehabilitation plant. The plant contains
very small leaves that are readily drop after formation to conserve water loss through transpiration (Leon-Gonzalez
2018). While the branches are green and capable to photosynthesize to compensate for assimilation (Benhoulou
2005). This shrubby leguminous plant is capable of fixing rhizobium nodulating bacteria (Farida et al. 2009). It can
be used for the phyto-stabilization of degraded soils (Caravaca et al. 2003), as well as remediation of soils
contaminated by heavy metals and mining sites soils (El Idrissi et al. 2019).

Forage value

There is a lot of debated about the value of the forage produced from this species due to the toxicity caused by many
phytochemical compounds. In another turn most of the year the plant remains leaveless due to the continuous
shedding of newly formed leaves. However, Barakat et al. (2013) contradicted these debates by reporting potential
forage crop with good nutritional quality for browsing animals. Furthermore the plant increases the productivity of
forage system of herbaceous plants under its understory (Rivest et al., 2011). This increase in forage productivity
under canopy is attributed to the improvement in the micro-environmental conditions and the nutritional status
through litter fall caused by the presence of Retem (Valles et al. 2011).

Traditional medicine

R. raetam is traditionally well known for its famous folk medicinal values in many countries across its natural range
(Leon-Gonzalez et al. 2018). Local people use leaves powder for healing or as wounds antiseptic or for skin
irritation treatment (Awen et al. 2011). It is also, traditionally used for the treatment of renal diseases (Gonzalez-
Tejero et al. 2008). It can be applied for the cure of hypertension due to its significant diuretic activity (Kassem et al.
2000). Moreover, it is applied against several diseases such as jaundice, joint pains, sore throat, inflammation, fever
and microbial infections (edziri et al. 2012; Djeddi et al. 2013). In Tunisia, it is used as remedy against snake bites
(Hamroumi 2001). The Bedouins in some areas use Retem as a folk remedy for treatment of backache, arthralgia,

43


http://www.sciencepub.net/rural

World Rural Observations 2026;18(3) http://www.sciencepub.net/rural

infertility and for inducing abortions by means of oxytocic effect on the uterus (Bailey and Dannin 1981). In Saudi
Arabia and Morocco it is applied for the treatment of diabetes and hypertension (Nur -e- Alam et al. 2019), while in
Tunisia it is used for traditional treatment of some renal diseases (Edziri et al. 2010).

Phytochemical properties

Because of its wide application in traditional medicine, recently many phytochemical studies were conducted in
regards to the ingredients suitable for different medicinal purposes. It was reported that extracts from different parts
of the plants contains high concentration of phenolic compounds with large numbers of phenolic acids and
flavonoids (Marriem et al. 2014), many different alkaloids and flavonoids (Hammouche-Mokrane et al. 2017),
pinitols (Gonzalez-Mauraza et al. 2016), as well as antioxidant enzymes (Khan et al. 2016). The flowers contain
essential oil with antiseptic and antimicrobial activities (Awen el al., 2011). In addition to that new flavonoids
isolated in plants grown in Saudi Arabia (Nur -e- Alam et al., 2019) and from the aerial parts of the plant (Xu et al.,
2015). Whereas, Djeddi, et al. (2013), isolated secondary metabolites with analgesic properties from the aerial parts.
Furthermore, Awen et al. (2011) and Edziri et al. (2010) analysed the chemical composition of the essential oil
extracted from the flowers and its effects as antimicrobial agent.

Pharmacological activities

In order to validate the information generated by local population about the pharmacological uses of this species
many studies were conducted. Extracts from the aerial parts of the plant exhibit high antioxidant activity (Saad et al.
2018); antibacterial activity (Hammouche-Mokrane et al., 2017); anti-inflammatory (Gonzalez-Mauraza et al. 2016);
effects in nervous system (Al-Tubuly et al., 2011) and hypoglycaemic activity (Maghrani et al. 2005; Hayet et al.
2008). While essential oil from the flowers revealed antibacterial and antifungal activities (Edziri et al. 2010) and
antiseptic and antimicrobial properties (Awen et al. 2011). Where some studies showed flavonoids a-glucosidase
inhibitory activity (Ghani et al. 2019); low nephrotoxic subacute toxicity potential (Algandaby 2015) and
antidiabetic activit (Algandaby et al. 2010).

Table 1. Phytochemical compounds, pharmacological activities and values of Retama raetam

Photochemical, activities and values

New falavonoids isolated from Retem grown in KSA Nur -e- Alam et al. 2019

Flavonoids a-glucosidase inhibitory activity Ghani et al. 2019

Fatty acids, carotenoids, proline and phenolic compounds | Saada et al. 2018
antioxidant and their biological activities

Review of plant traditional values, phytochemistry and | Leon-Gonzalez et al. 2018
pharmacological properties

Isolation of alkaloids and flavonoids and their antibacterial | Hammouche-Mokrane et al. 2017
activities

Pinitol, anti-inflammatory and antidiabetic properties from the | Gonzalez-Mouraza et al., 2016
aerial parts of the plant

Effects of acute and subacute toxicity on body weight, | Algandaby MM 2015
haematological values, blood chemistry, organ weight, and
histopathological testing of liver and kidney

Antioxidant enzymes and secondary metabolites across different | Khan et al. 2016
elevations

Two new flavonoids isolated from aerial parts Xu et al. 2015

Assessment of total phenols, flavonoida and condensed tannins | Mariem et al. 2014
and testing of antioxidant and antimicrobial activities

Evaluation of Retem as forage crop for browsing animals Barakat et al. 2013

Isolation and structure of secondary metabolites of aerial parts | Djeddi et al. 2013
and their anglesic properties, plus root extracts antioxidant

Two flavonoids extracted from flowers tested for antibacterial, | Edziri et al. 2012
antifungal and cytotoxic activities

Aerial parts methanol extraction and its effects in nervous system | Al-Tubuly et al. 2011

Antiseptic properties, chemical composition and antimicrobial | Awen et al. 2011
activities of essential oil extracted from flowers

Flowers essential oil composition and its antibacterial and | Ediziri et al. 2010
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antifungal activities

Isolation and molecular characterization of rhizobium bacterial | Farida et al. 2009
nodulating strains from roots of Retem

Hypoglycaemic activities of aerial parts extracts Maghrani et al. 2005
Description of Retama plant Benhouhou S. 2005
Antioxidant and cytotoxic activities of leaves extract Conforti et al. 2004
Isolation of soluble galactomannans from Retem seeds Ishurd et al. 2004
Flavonoinds isolation from aerial parts Kassem et al. 2000

Acknowledgement
The authors acknowledge with thanks the Deanship of Graduate Studies and Faculty of Meteorology, Environment
and Arid Land Agriculture for their invaluable help and assistance.

References

Algandaby M.M. 2015. Assessment of acute and subacute toxic effects of the Saudi folk herb Retama raetam in rats.
Journal of the Chinese Medical Association 78:691 -701.

Algandaby, M. et al., 2010. Mechanisms of the antihyperglycemic activity of Retama raetam in streptozotocin-

induced diabetic rats. Food and Chemical Toxicology, 48(8-9), pp. 2448-2453.
Al-Mutairil K., Al-Shamil S.A., Khorshid Z. and Moawed M.M. 2016. FLORISTIC DIVERSITY OF TABUK
PROVINCE, NORTH SAUDI ARABIA. The Journal of Animal & Plant Sciences, 26(4): 1019-1025.
Al-Tubuly, R. et al., 2011. Effects of Retama raetam (Forssk.) Webb & Berthel.(Fabaceae) on the central nervous
system in experimental animals. Archives of Biological Sciences, 63(4), pp. 1015-1021.

Awen, B. C. et al., 2011. Essential oils of Retama raetam from Libya: chemical composition and antimicrobial
activity. Natural Product Research, 25(9), pp. 927-933.

Barakat N.A.M, Laudadio V., Cazzato E. and Tufarelli V. 2013. Potential Contribution of Retama raetam (Forssk.)
Webb & Berthel as a Forage Shrub in Sinai, Egypt. Arid Land Research and Management, 27:257-271.
DOI: 10.1080/15324982.2012.756561.

Bailey, C. & Danin, A., 1981. Bedouin plant utilization in Sinai and the Negev. Economic Botany, 35(2), pp. 145-
162.

Benhouhou, S., 2005. A guide to medicinal plants in North Africa. Graficas La Paz ed. Malaga, Spain: IUCN Centre
for Mediterranean Cooperation.

Caravaca, F. et al., 2003. Re-establishment of Retama sphaerocarpa as a target species for reclamation of soil
physical and biological properties in a semi-arid Mediterranean area. Forest Ecology and Management,
182(1-3), pp. 49-58.

Djeddi, S. et al., 2013. Analgesic and antioxidant activities of Algerian Retama raetam (Forssk.) Webb & Berthel
extracts. Records of Natural Products, 7(3), pp. 169-176.

Eddouks, M. et al., 2008. Antihypertensive activity of the aqueous extract of Retama raetam Forssk. leaves in
spontaneously hypertensive rats. Journal of Herbal Pharmacotherapy, 7(2), pp. 65-77.

Edziri, H. et al., 2012. Antibacterial, antifungal and cytotoxic activities of two flavonoids from Retama raetam
flowers. Molecules, 17(6), p. 7284-7293.

Edziri, H., Mastouri, M., Cheraif, I. & Aouni, M., 2010. Chemical composition and antibacterial, antifungal and
antioxidant activities of the flower oil of Retama raetam (Forssk.) Webb from Tunisia. Natural Product
Research, 24(9), pp. 789-796.

El Hamrouni, A., 2001. Conservation des zones humides littorales et des écosystémes cotiers du Cap-Bon. Rapport
de diagnostic des sites. In: A. d. P. e. d. d. Littoral, ed. Partie relative a la flore et la végétation. Tunisia:
Med Wet et Coast, pp. 1-33.

El Idrissi M., M. et al., 2019. Nodulation of Retama monosperma by Ensifer aridi in an Abandonned Lead Mine
Soils in Eastern Morocco. Frontiers in Microbiology, 10(1456), pp. 1-13.

FAO, 2015. Global forest resources assessment, country report, Saudi Arabia. FAO of United nations, Rome, Italy.

Farida, B. et al., 2009. Retama species growing in different ecological—climatic areas of northeastern Algeria have a
narrow range of rhizobia that form a novel phylogenetic clade within the Bradyrhizobium genus.
Systematic and Applied Microbiology, 32(4), pp. 245-255.

45


http://www.sciencepub.net/rural

World Rural Observations 2026;18(3) http://www.sciencepub.net/rural

Ghani U., Nur-e-Alam m., Yousef M., Ul-Haqg Z., Noman O.M. and Al-Rehaily A.J. 2019. Natural flavonoid a-
glucosidase inhibitors fro Retama Raetam: Enzyme inhibition and molecular docking reveal important
interactions with the enzyme active site. Bioorgnaic Chemistry, 87, 736-742.

Gonzalez-Mauraza, N. et al., 2016. Isolation and Quantification of Pinitol, a Bioactive Cyclitol, in Retama spp.
Natural Product Communications, 11(3), pp. 405-406.

Gonzélez-Tejero, M. et al., 2008. Medicinal plants in the Mediterranean area: synthesis of the results of the project
Rubia. Journal of Ethnopharmacology, 116(2), p. 341-357.

Hammouche-Mokrane N., Ledn-Gonzalez A.J. and Carmen Martin-Cordero C. 2017. Phytochemical Profile and
Antibacterial Activity of Retama raetam and R. sphaerocarpa cladodes from Algeria. Natural Product
Communications. DOI:10.1177/1934578X1701201211.

Hayet, E. et al., 2007. Antimicrobial and cytotoxic activity of Marrubium alysson and Retama raetam grown in
Tunisia. Pakistan Journal of Biological Sciences: PJBS, 10(10), pp. 1759-1762.

Hayet, E. et al., 2008. Antimicrobial, antioxidant, and antiviral activities of Retama raetam (Forssk.) Webb flowers
growing in Tunisia. World Journal of Microbiology and Biotechnology, 24(12), pp. 2933-2940.

Ishurd O, Kermagi A., Zgheel F., Flefla M., EImabruk M.,Yalin W., Kennedy J.F., Yuanjiang P. 2004. structural
aspects of water-soluble galactomannans isolated from the seeds of Retama raetam. Carbohydrate
Polymers, 58, 41-44.

Kassem E, M., Mosharrafa, S., Saleh, N. & Abdel Wahab, S., 2006. Flavonoids of Retama raetam, and in vitro
Antitumor Screening of Two Isoflavones. Egyptian Journal of Pharmaceutical Sciences, Volume 47, pp. 1-
11.

Kassem, M., Mosharrafa, S., Saleh, N. & Abdel-Wahab, S., 2000. Two new flavonoids from Retama raetam.
Fitoterapia, 71(6), pp. 649-654.

Khan M.N., Mobin M, Abbas Z.K. and ALMutairi K.A. 2016. Impact of varying elevations on growth and activities
of antioxidant enzymes of some medicinal plants of Saudi Arabia. Acta Ecologica Sinica. 36, 141-148.

Koriem, K., Farrag, A., Badawy, M. & EI-Toumy, S., 2009. Role of some Egyptian medicinal plants against liver
and kidney toxicity induced by cadmium chloride. Toxicology mechanisms and methods, 19(8), pp. 524-
534.

Leon-Gonzalez A.J., Navarro AJ.I ., Acero N., Mingarro D.M. and Cordero C.M. 2018. Genus Retama: a review
on traditional uses, phytochemistry, and pharmacological activities. Phytochem Rev. 17:701-731.
https://doi.org/10.1007/s11101-018-9555-3.

Ldpez-Lazaro, M., Martin-Cordero, C. & Ayuso, M., 1999. Flavonoids of Retama sphaerocarpa. Planta medica,
65(8), pp. 777-778.

Maghrani, M., Zeggwagh, N. A., Haloui, M. & Eddouks, M., 2005. Acute diuretic effect of aqueous extract of
Retama raetam in normal rats. Journal of Ethnopharmacology, 99(1), pp. 31-35.

Mariem, M.,Hanen F., Inés F.J., Mejdi S. and Riadh K. 2014. Phenolic profile, biological activities and fraction
analysis of the medicinal halophyte Retama raetam South African Journal of Botany, 94, 114-121.

Mittler, R. et al., 2001. Living under a dormant canopy: a molecular acclimation mechanism of the desert plant
Retama raetam. Plant Journal, 25(4), pp. 407-416.

Nejatian A. 2013. Review Arabian Peninsula different agro ecological zones (similarity studies) in terms of
demography, economic and environmental development. International Journal of Geosciences and
Geomatics. 1(2): 77 — 85.

Nur-e-Alam, M. Y. M. P. I. H. R. et al., 2019. New flavonoids from the Saudi Arabian plant Retama raetam which
stimulates secretion of insulin and inhibits a-glucosidase. Organic & biomolecular chemistry, 17(5), pp.
1266-1276.

POWO (2020). "Plants of the World Online. Facilitated by the Royal Botanic Gardens, Kew. Published on the

Internet; http://www.plantsoftheworldonline.org/ Retrieved “5"/ July/2020".

Pugnaire, F., Haase, P. & Puigdefabregas, J., 1996. Facilitation between higher plant species in a semiarid
environment. Ecology,, 77(5), pp. 1420-1426.

Rivest, D., Rolo, V., Lépez-Diaz, L. & Moreno, G., 2011. Shrub encroachment in Mediterranean silvopastoral
systems: Retama sphaerocarpa and Cistus ladanifer induce contrasting effects on pasture and Quercus ilex
production. Agriculture, ecosystems & environment, 141(3-4), pp. 447-454.

Roskov Y.; Zarucchi J.; Novoselova M. & Bisby F. (1) (eds). (2020). ILDIS: ILDIS World Database of Legumes

(version 12, May 2014). In: Species 2000 & ITIS Catalogue of Life, 2020-04-16 Beta (Roskov Y.; Ower
G.; Orrell T.; Nicolson D.; Bailly N.; Kirk P.M.; Bourgoin T.; DeWalt R.E.; Decock W.; Nieukerken E.
van; Penev L.; eds.). Digital resource at www.catalogueoflife.org/col. Species 2000: Naturalis, Leiden,
the Netherlands. ISSN 2405-8858.

46


http://www.sciencepub.net/rural
https://www.semanticscholar.org/author/Nawal-Hammouche-Mokrane/1420039289
https://www.semanticscholar.org/author/Antonio-J.-Le%C3%B3n-Gonz%C3%A1lez/1412879561
https://www.semanticscholar.org/author/Carmen-Martin-Cordero/1401811360
https://doi.org/10.1177/1934578X1701201211
https://doi.org/10.1007/s11101-018-9555-3

World Rural Observations 2026;18(3) http://www.sciencepub.net/rural

Saada M., Falleh H., Catarino M.D., Cardoso S.M.land Ksouri R. 2018. Molecules 2018. Plant Growth Modulates
Metabolites and  Biological  Activities inRetama raetam (Forssk.) Webb 23, 2177,
d0i:10.3390/molecules23092177.

Said, O., Khalil, K., Fulder, S. & Azaizeh, H., 2002. Ethnopharmacological survey of medicinal herbs in Israel, the
Golan Heights and the West Bank region. Journal of ethnopharmacology, 83(3), p. 251-265.

Saudi Geological Survey, 2017. Kingdom of Saudi Arabia and Facts and Figures. 2" edition, 170 pp.

Tahraoui, A., El-Hilaly, J., Israili, Z. & Lyoussi, B., 2007. Ethnopharmacological survey of plants used in the
traditional treatment of hypertension and diabetes in south-eastern Morocco (Errachidia province). Journal
of Ethnopharmacology, VVolume 110, pp. 105-117.

Vallés, S., Fernandez, J., Dellafiore, C. & Cambrollé, J., 2011. Effects on soil, microclimate and vegetation of the
native-invasive Retama monosperma (L.) in coastal dunes. Plant Ecology, 212(2), pp. 169-179.

Xu W., Al-Rehaily A.J., Yousaf M., Ahmad M.S.,Khanb S.1., and Khan I.A. 2015. Two new flavonoids from
Retama raetam. Helvetica Chimica Acta ,98, 561-568.

47


http://www.sciencepub.net/rural

