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Abstract

The geographical distribution of the Aloe shadensis Lavranos & Collen. in the Al-Baha region, Saudi Arabia was
investigated. Areas around Shada Mountain and Qilwa area (Qilwa and Al-Mukhwah governorates) were visited. Number of
individual plants and their location were recorded. A. shadensis occupies a very narrow regional and local geographic area,
with an Area of Occupancy (AOO) of 20 and Extent of Occurrence (EOO) of 188 square Kilometers.
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Introduction

The anthropogenic activities in Saudi Arabia have
reduced the natural habitat of plants and many are
becoming rare and endangered. About 20% of the Saudi
flora, including fourteen endangered plants, 11
vulnerable, 23 critically endangered, and 14 extinct are
reported (First Saudi Arabian National Report on the
Convention on Biological Diversity, 2005).

In comparison to other Middle Eastern countries,
Saudi Arabia has a high percentage of rare and endangered
species, there are approximately six hundred endangered
plants are in their natural habitat (Collenette, 1986; Al-
Qurainy et al., 2013). However, a recent study on rare
plants in Albaha region (Al-Khulaidi et al., 2018) has
documented number of rare and endangered plant species
in Albaha region including Aloe shadensis with a
Frequency percentage of less than 1. The area of terrestrial
protected lands in Saudi Arabia is a small proportion (less
than 5%) of the total land area (Anon., 2022).

Aloe species (ASPHODELACEAE) are world-
famous for their medicinal and cosmetic importance.
According to estimates by some studies (Anon., 2016;
Carter, 2001; Grace et al., 2011), there are about 600 Aloe
taxa including subspecies and varieties in the world.

The genus Aloe naturally occurs in Africa, the
Arabian Peninsula, Socotra, Madagascar and Mascarene
Islands. The highest species density of aloes is found in
southern, eastern and northeastern Africa, Arabia and
Madagascar, with only very few species in the West
African countries (Klopper & Smith, 2013).

Some Aloe species in the Arabian Peninsula have
become endangered as a result of human activities such as
urbanization, road construction, gathering, grazing, and
other activities that are becoming more common (Al-
Khulaidi et al., 2018; Al-Khulaidi, 2021).

About 50 Aloe species have been recorded in the
Arabian Peninsula (Collenette, 1986; Wood, 1997; Al-
Khulaidi, 2013; McCoy, 2019) all of which are endemic
except for a few such as A. vera, (Baker,1898) A. inermis
and A. luntii (Thulin, 2008), 35 species and 2 varieties of
Aloe are endemics to the Arabian Peninsula (Collenette,
1986; Wood, 1997; Al-Khulaidi, 2013; Miller & Morris,

2004; Carter et al., 2011; McCoy, 2019). There are 23
taxa of the Aloe species with two natural hybrids
occurring in the flora of Saudi Arabia, of which 13 are
endemics (Al-Hemaid, 2002; McCoy, 2019).

A. shadensis is an endemic species to Saudi Arabia
(Collenette, 1986). This species like many Aloes is under
threat and increasing pressure from people. The species
name shadensis refers to the mountain located in the Al-
Mhkawa governorate, west of Albaha region called Jabal
Shada (McCoy, 2019).

The geographic distribution data for endangered
species in Saudi Arabia can be used to locate and assess
the status of rare, endangered, and threatened plant
species. This study aims at knowing the geographical
spread and evaluating the endemic A. shadensis Lavranos
& Collen. In Saudi Arabia, it grows in a very narrow
geographical range, in Albaha region SW Saudi Arabia.

Rare and endangered plant species have been
investigated covering all ecological zones in Albaha
region, Saudi Arabia (Al-Khulaidi et al., 2018), in which
A. shadensis Lavranos & Collen is considered to be an
endangered species with a frequency percentage of 0.63.

Materials and Methods

The study area: The survey area is located between
19.889021 N and 20.028833N and between 41.233326 E
and 41.446768E, in Qilwa and Al- Mukhwah governorates
of Albaha region. The areas are characterized by mountains
facing mainly W and SW traversed by numerous drainage
lines and big wadis (Fig. 1).

The areas around Shada Mountain and Qilwa (Qilwa
and Al-Mukhwah governorates) in Saudi Arabia were
botanized for A. shadensis between January and
September 2022. The number of individuals and the
location of the A. shadensis, as well as the individuals of
associated plant species, were recorded in an area of 400
square meters in the sites where the A. shadensis was
seen. The topography and geographical location of each
site were also recorded. GIS software was used to create
maps depicting the geographical distribution and density
of A. shadensis.


http://apps.kew.org/wcsp/
https://www.sciencedirect.com/science/article/pii/S1319562X20306045#bb0075
https://www.sciencedirect.com/science/article/pii/S1319562X20306045#bb0075
https://www.sciencedirect.com/science/article/pii/S1319562X20306045#b0080

2346
Ai-NViaindag N
= =
o e
2 [
= o
o~ o~
Qilwah
~ . Dhi Ain
J. Shada
Al-Mukhwah
6 3 o 6 Km.
O E—
= 7D
\~,_Saudi Arabia

2 Albaha region

Fig. 1. The location of the study area, showing the extent of
Occurrence (EOO) of the plant (188 square km.), red line on
Google earth and polygon on the map.

The species: Aloe shadensis Lavranos & Collen.
(Asphodelaceae, Xanthorrhoeaceae).

Climate: The amount of monthly rainfall in the governorates
of Al-Mukhwah and Qilwa, Albaha region, was recorded for
43 to 45 years (Anon., 2017). Monthly rainfall in the two
governorates where the plant is grown ranges from 21 mm to
50 mm in Al-Mukhwah, with an annual average of 40 mm,
and from 5 mm to 48 mm in Qilwa, with an annual average
of about 22 mm (Fig. 2 and Table 1).

Result and Discussion

Aloe shadensis Lavranos & Collen. in: Cact. Succ. J.
(Los Angeles) 72: 82. (2000).

Type specimen: Saudi Arabia, Jabal Shada, 22.4.1988,
Collenette 6718, 1500m (holotype: K)

Description

A Solitary succulent plant, stemless or with short
stem. Leaves, smooth, lanceolate, Young Leaves are
spotted, but the spots disappear at maturity, gray to
greyish green, smooth, leaf blade 80 cm long and 16 cm
wide towards the base, leaf margins with brown teeth,
widely spaced 10 to 30 mm apart. Inflorescence erect,
120-170 cm long with 2-5 branches, flower pinkish red
Bracts small, with brown nerves, 5-6 mm (Fig. 3).

Habitat and Ecology: The plant was seen on rocky slopes
and areas of rock outcrops located on the banks of the wadis
in the Qilwa and Al-Mukhwah governorates of the Albaha
region, at an elevation ranging from 850 and 1115 meters
above sea level, with a number of individuals (1-3) with
Senegalia asak community and 15 to 20 with Euphorbia
inarticulata community at 578 m asl and with Anisotes
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trisulcus-Blepharis edulis community at 748m asl (Table 1).
The geographical types of the locality were Quaternary
alluvium, rocky  Biotite-hornblende  granite, and
Monzogranite geologic with the soil of Entisols and
Aridisols orders (Alzahrany & Alnafie, 2007; Anon., 2017).

The IUCN uses two statistics for their Red List of
Threatened Species (Anon., 2022): Area of Occupancy
(AOQ) and Extent of Occurrence (EOQ). Based on the
values listed in the IUCN Categories and Criteria Version
3.1, the plant's Extent of Occurrence (EOO) was
approximately 188 square kilometers (Fig. 1). AOO = the
number of occupied cells multiplied by the area of the
individual cell, which was 5*4=20. The plant's EOO and
AOOQO ratings are both endangered (Anon., 2019; Al-
Khulaidi, 2021).

In addition to the previous criteria that determined how
vulnerable the plant is, the plant grows near settlements and
remarkably collected for medicinal use by citizens, making
the plant vulnerable to extinction in the short term.
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Fig. 2. Monthly rainfall in Qilwa and Al-Mukhwah Governorates.

Location Jan. Feb. Mar. Apr. May Jun.
Al-Mukhwah 48 42 24 39 21 37
Qilwa 41 20 5 48 12 8
Location  Jul. Aug. Sep. Oct. Nov. Dec. Average
Al-Mukhwah 49 39 47 40 44 50 40.0
Qilwa 16 13 20 15 45 17 21.7

Discussion

The plant was found in greater number on rocky dry
slopes facing wadis, such as wadi Dawqga (West of
Qilwa), Dhi Ayn and wadi Al-Jawf (J. Shada) (Fig. 4),
where additional humidity was available, indicating that it
preferred dry slopes facing wadis with less than 40 mm of
annual rainfall.

Intensive plant research in neighboring geographical
areas may reveal additional numbers of this plant. As a
result of its importance as an endemic and rare plant, we
recommend looking for this plant in those geographical
zones in the near future.

The plant is endemic to the Kingdom with a narrow
geographical distribution, and it is vulnerable to extinction
due to its low density and narrow geographic range, as well
as its habitat often near residential area which is constantly
expanding at the expense of this plant's habitats. As a result,
we urge the appropriate authorities to quickly propagate the
plant, replant it, and protect its unique habitats, particularly in
the Jabal Shada protected area.


https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=43323
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Fig. 3. Aloe shadensis Lavranos & Collen.: A, Habit; B, Flower development stages; C, The perianth; D, Inflorescence; E, Stamens; F,
Pistil; G, The sap; H, Floral bract; I, White spots in young leaves.
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