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Abstract: Optimum Information on the medicinal plants is lacking in the Saudi Arabia including Al-Baha region.
The information will be useful in sustainable use of these medicinal plants in future time and developing strategies
for protecting, sustainable and proper uses of these plants. The study area is located South West of Saudi Arabia and
characterized by intensive urbanization which affected dramatically the distribution of vegetation. Density per
hectare and frequency of each medicinal plant species were calculated. 133 promising medicinal plant species
belonging to 14 families and 28 genera were recorded in the study area. The most represented families were
Apocynaceae with 18 plants, Euphorbiaceae with 14 plants, Asteraceae and Lamiaceae each with 11 plants. More
intensive field work is needed to discover more medicinal plants.
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1. Introduction medicinal plants as well. However, the gap is still
The study area is characterized by high plant wider between traditional herbal medicine and modern
diversity, recent studies recorded a significant plant medicine manufacturing.
species in Al-Baha region (Al-Aklabi, et al., 2016; Al- However, few studies on medicinal and
Khulaidi, et al., 2018;), a lot of them have a medicinal Ethnomedicinal plants have been done in Saudi Arabia
value. In fact, the last three decades, a significant including Al-Baha region among these, studies
growth in herbal product markets and exports have conducted by Al-Said, (1993) who described twenty
been seen across many countries in the world. plant species traditionally used as a medicine with
According to the Secretariat of the Convention on their main chemical constituents. Further, an initial
Biological Diversity, in 2002, global value sales of survey on the medicinal plant diversity in the flora of
medicinal plants products calculated to be 60 000 the Kingdom of Saudi Arabia has been made covering
million US dollars (WHO. 2003). World trade volume seven families. (Rahman et al., 2004). Yusuf, et al
of medicinal plants is more than 43 billion dollars and (2014) had found 15 angiosperm families are
has been predicted to reach to 5 trillion dollars in 2050 promising to be medicinal plants in the flora of Saudi
(Mashayekhan, et al., 2016). Arabia. According to Abulafatih, (1987) the most
Saudi Arabia, is one of the developing country common medicinal plants found in the Southwestern
and medical plants are considered an important Saudi Arabia were belong to the Leguminosae,
economic resource of natural biodiversity (Rahman et Labiatae, Compositae, and Euphorbiaceae. About 261
al., 2004). It is well known that Saudi Arabia and the species were recorded, belonging to 55 families and
Arabian Peninsula are rich in natural and cultivated 178 genera from At Taif region (Al-Sodany et al.,
plants. The flora of Saudi Arabia contains a total of 2013). Awadh, et al (2017) reported that 39 plant
2250 plant species belong to 142 families (Collenette, species from 28 plant families were investigated
1999). Some of these plants were used and still by regarding the benefits of medicinal plants of Al-Baha
native people whom gain an accumulated experience region. The study aims to present the list of the
in the uses of these plants in folk medicine to cure medicinal plants of Al-Baha region and discuss their
many different diseases. But Unfortunately, There is a environmental distribution.
gap in transferring the indigenous knowledge between
old and new generation further to the lack and 2. Materials and Methods
information scarcity on their uses, further to the The study area, located in the south west of Saudi
difficulties that may found in identifying the wild Arabia between 41/42 E and between 16/21 N (Fig. 1).
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A field work covering different ecological zone
within Al-Baha region has been conducted, 423
sample sites each 20 by 20 m. were investigated to
determine the medicinal plants. The selected medicinal
plants were according to information gathered from
different studies on the medicinal plants of Saudi
Arabia (Rahman, et al. 2004; Awadh, et al. 2017;
Awadh, et al., 2019; Alyemeni, et al., 2010; and other
similar environmental condition (Mesfin, et al., 2009;
Giday, et al., 2003).

Principle coordinate analysis was applied for 18
dominant medicinal plant species using MVSP
software Euclidean similarity option.

Frequency was calculated by dividing the
number of plots in which a species occurs by the total
number of plots sampled. (Al-Zandi, et al., 2018).

3. Results and discussion

The study area is characterized by different
climatic zones starting from Arid to relatively humid
which make it appropriate for various plant species
that adapted to those different environmental
conditions. The study revealed 133 promising
medicinal plant species belonging to 14 families and
28 genera (Table 1). 15 were trees (11%), 16 were
succulents (12%), 27 were shrubs (20%), 5 were
climber (4%) and 70 were herb (53%). The most

41°00°E 42°00°E represented families were Apocynaceac with 18
plants, Euphorbiaceaec with 14 plants, Asteraceae and
Lamiaceae each with 11 plants (Fig. 2).
Frequency
z = Figure 4 shows the frequency for the most
; ; abundant medicinal plant species in the study area.
Variations in abundance can also be observed among
 wadi Tar the medicinal plant species (Table 1).
The most dominant medicinal plant species in the
study area were Dodonaeaeviscosa, Solanum incanum,
o - ~—— Olea europaea, Aervajavanica, Psiadiapunctulata,
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Figure 1. Location of the study area.
Table (1). List of the medicinal plants with their Frequency and density per hectare
Plant name Freq.% dens./ha Plant name Freq.% dens./ha
Acacia etbaica 12.8 1.8 Fagoniabruguieri 2.1 1.2
Acalyphafruticosa 7.1 1.2 Fagoniaindica 15.6 5.9
Achilleabiebersteinii 5.7 8.9 Foeniculum vulgare 0.2 0.2
Achyranthesaspera 6.6 7.1 Geranium molle 0.2 0.9
Adeniavenenata 0.7 0.1 Gomphocarpusfruticosus 6.1 0.4
Adeniumobesum 12.3 2.5 Hypoestesforskaolii 6.1 6.5
Aervajavanica 24.1 1.7 Indigoferaspinosa 19.4 4.7
Aervalanata 6.4 24 Jasminum grandiflorum 8.5 0.6
Aizooncanariense 4.5 11.8 Jatropha glauca 2.1 0.6
Aloe castellorum 0.9 53 Jatropha pelargoniifolia 2.4 0.3
Aloe pseudorubroviolacea 1.7 0.7 Kleiniaodora 5.0 1.5
Aloe sabaea 0.5 4.1 Lavanduladentata 11.6 2.1
Aloe shadensis 0.9 1.2 Lavandulapubescens 17.7 3.0
Amaranthusspinosus 0.2 0.1 Lawsoniainermis 0.2 0.3
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Plant name Freq.% dens./ha Plant name Freq.% dens./ha
Ammi majus 3.1 1.8 Malvaparviflora 1.2 0.9
Andrachneaspera 0.9 0.2 Marrubium vulgare 4.3 7.1
Anisotestrisulcus 17.7 2.4 Melhania ovata 0.9 0.1
Argemonemexicana 0.7 1.2 Melhaniavelutina 0.2 0.1
Argemoneochroleuca 9.2 1.2 Menthalongifolia 1.2 1.5
Aristolochiabracteolata 0.5 0.1 Meriandrabengalensis 0.7 0.3
Astragalus atropilosulus 1.9 1.2 Monollumaquadrangula 2.8 0.2
Astragalus fatmensis 0.5 0.1 Moringaperegrina 0.5 0.3
Astragalus pelecinus 0.5 0.1 Nepetadeflersiana 7.8 3.5
Astragalus sparsus 0.2 0.1 Ochnainermis 1.7 0.2
Astragalus vogelii 0.2 0.2 Olea europaea 24.3 1.7
Blepharis edulis 21.7 4.4 Otostegiafruticosa 9.2 0.9
Cadabafarinosa 2.6 0.2 Oxalis corniculata 1.9 3.0
Calotropisprocera 11.6 33 Pergulariadaemia 0.7 0.1
Cappariscartilaginea 2.4 0.1 Pergulariatomentosa 0.2 0.1
Caralluma retrospiciens 6.6 4.0 Periplocaaphylla 11.6 1.0
Carallumasubulata 0.2 2.1 Periplocasomalensis 7.3 0.6
Carissa spinarum 2.8 0.4 Periplocasomalensis 0.5 0.1
Chenopodium album 3.1 1.4 Plantago ciliata 0.2 1.2
Chenopodiumambrosioides 2.1 0.9 Plantago cylindrica 0.5 7.1
Chenopodiumglaucum 0.5 0.2 Plantago lanceolata 0.5 0.3
Chenopodiummurale 2.1 0.3 Plantago ovata 1.9 4.7
Chenopodiumschraderianum 1.2 9.3 Plectranthusasirensis 1.2 0.7
Chrozophoraoblongifolia 0.7 0.1 Plucheadioscoridis 5.2 7.1
Cissusquadrangularis 5.0 1.2 Portulacaoleracea 1.7 1.2
Cissusrotundifolia 6.6 1.8 Psiadiapunctulata 23.6 4.7
Citrulluscolocynthis 4.5 1.2 Pulicariaundulata 19.4 2.1
Clematis hirsuta 2.6 0.4 Rhazyastricta 0.7 0.7
Cleome chrysantha 0.2 0.4 Ricinuscommunis 6.6 0.6
Cleome gynandra 0.7 1.0 Rumexnervosus 4.7 2.4
Clutia lanceolata 8.7 0.2 Rutachalepensis 5.0 0.9
Commiphoragileadensis 1.9 0.7 Salvadorapersica 2.6 1.2
Commiphorakataf 2.1 0.3 Salvia aegyptiaca 6.4 4.7
Commiphorakua 2.1 0.2 Sansevieriaehrenbergii 1.4 5.9
Commiphoramyrrha 6.1 0.4 Sansevieriaforskaliana 1.9 3.0
Conyzaincana 0.9 1.8 Sarcostemmaviminale 4.5 2.1
Conyzapyrrhopappa 0.5 0.1 Senna alexandrina 2.6 1.8
Datura innoxia 1.9 1.2 Senna italica 3.5 0.9
Datura stramonium 0.2 0.1 Solanum incanum 25.1 1.9
Desmidorchispenicillata 3.5 0.1 Sonchusoleraceus 1.2 0.3
Diplotaxisharra 0.2 0.2 Tagetesminuta 1.4 0.5
Dodonaeaviscosa 26.7 2.4 Talinumportulacifolium 0.9 0.2
Dracaena serrulata 0.2 0.1 Tamarixaphylla 0.9 1.2
Duvaliavelutina 0.2 5.9 Tamarixnilotica 1.9 1.2
Euphorbia aff. Granulata 1.2 1.2 Teucriumyemense 8.3 1.8
Euphorbia cuneata 0.5 0.1 Tribulusparvispinus 0.5 0.4
Euphorbia falcata 0.2 0.2 Tribulusterrestris 54 5.9
Euphorbia helioscopia 0.2 0.2 Urticaurens 0.5 17.7
Euphorbia hirta 0.2 0.3 Withaniasomnifera 10.2 0.5
Euphorbia inarticulata 1.4 2.1 Xanthium spinosum 1.9 1.5
Euphorbia parcimilosa 0.2 0.7 Xanthium strumarium 1.4 33
Euphorbia schimperiana 2.8 33 Ziziphus spina-christi 20.1 1.0
Euphorbia serpens 1.4 0.5
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Figure 2. The most dominant families that contain medicinal plants.
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Figure 3. Map showing the number of medicinal plant species per 10 square kilometre left and per sample site (WP)

right.
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Figure 4. The most dominant medicinal plant species in the study area.
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Figure 5. Principle coordinate analysis for 18 dominant medicinal plant species.

The Principle coordinate was arranged the 18
medicinal plants according to their similarities, group
1 was confined to high and moderate altitude with dry
habitat areas, group 2 was confined to high altitude
with wet and humid areas mainly between Al-Baha
and Baljurashi, group 3 was confined to moderate
altitude with relatively wet areas mainly on the
Tihama foothills, group 4 was widespread plants
found in different ecological areas. The finding is in
accordance with the finding of Al-Aklabi et al., (2006)
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Concerning the number of medicinal plants
(Figures 6, 7,8, and 9), we outlines the following:

In the moderate altitude areas, South West and
West (Figure 4), most of the medicinal plants are
concentrated in Jabal Shada and surround areas
between 1300 and 1480 ma.s.l., with medicinal plants
range between 16 to 19 species, the most abundant
species here are Adeniumobesum, Blepharis edulis,
Acalyphafruticosa, Aervajavanica, Indigoferaspinosa,
Sarcostemmaviminale,  Sansevieriaforskaliana and
Aervalanata, with individuals range from 10 to 43.
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Figure 6. The number of medicinal plants in the moderate altitude areas.

North East Al-Baha region, around Boss and Al
Mandaq, (Fig. 5) between 1286 and 2036 m a.s.l,
mostly on terraces and wadi beds, 14 to 18 plant
species are found here, the most abundant are
Achyranthesaspera, Aizooncanariense, Aloe sabaea,
Anisotestrisulcus, Blepharis edulis, Dodonaeaviscosa,

Hypoestesforskaolii, Lavandula dentate,
Malvaparviflora, Ocimumforskolei, Olea europaea,
Pulicaria undulate, Rumexnervosus, Teucriumyemense

and Tribulusterrestriswith individuals range between
10 to 70.

Figure 7. The number of medicinal plants in North East Al-Baha region (around Boss and Al Mandaq).

South East Al-Baha region, around Hawala, Jabal
Uthrub and Qathana (Fig.8) between 1800 and 1960
ma.s.l., mostly on steep rocky slope, foot slope and
wadi beds, 12 to 17 medicinal plant are found here, the
most abundant are Achilleabiebersteinii,
Aervajavanica, Aloe castellorum, Blepharis edulis,
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Hypoestesforskaolii, Hypoestesforskaolii, Lavandula

dentate, Nepetadeflersiana, Olea  europaea,
Periplocaaphylia, Plectranthusasirensis,
Psiadiapunctulata and  Salvia  aegyptiacawith

individuals range between 10 and 80.
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Figure 8. The number of medicinal plants in South East Al-Baha region (around Hawala, Jabal Uthrub and
Qathana).

Baljurashi city and surrounding areas, between
2030 and 2050 ma.s.l. (Fig.9) Mainly rocky slopes,
plateau and old terraces, 12 to 16 medicinal plants are
found here most of them are annual, the most
abundant are Achilleabiebersteinii,
Achyranthesaspera, Aizooncanariense, Aloe

castellorum, Ammi majus, Caralluma retrospiciens,
Chenopodium album, Geranium molle,
Nepetadeflersiana, Rumexnervosus, Salvia aegyptiaca,
Solanum incanum, and Xanthium spinosum with
individuals range between 10 and 150.
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Figure 9. The number of medicinal plants in Baljurashi city and surrounding areas.
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