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Abstract

Assessment of plant species in particular rare and endemic is essential for monitoring and conservation
planning. I aimed to support conservation activities by addressing knowledge of the status of Aloe dhufarensis
Lavranos, one of the endemic plants in the Arabian Peninsula. Information on the status and distribution range
of A. dhufarensis in the Arabian Peninsula is almost absent. To Assess A. dhufarensis according to IUCN
categories, Extent of Occurrence (EOO) and Area of Occupancy (AOQ) were created and measured using
ArcMap 10.8. The species is described and illustrated; the distribution of the species was mapped. The
evaluation and the conservation status of this plant species are reported according to the context of IUCN Red

List guidelines and criteria.
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Introduction:

The International Union for Conservation of Nature
(IUCN) Red List is one of the most well-known objective
assessment systems for classifying the status of plants
animals, and other organisms threatened with extinction
[1] still, each year plant scientists around the world
assess or reassess names of species. Conservation
assessments for rare, endemic, and endangered plant
species have become increasingly essential tools to
provide a framework for conservation planning,
management, monitoring, and decision-making [2,3]

Aloe species play an important role in supporting local
incomes across their distribution areas, they are mainly
used for medicine, foods, and as ornamental plants [4-6].
The genus comprises approximately. 548624 taxa,
including subspecies and varieties [7,5]. Aloe naturally
occurs throughout Eastern and Southern Africa, the
Arabian Peninsula, Socotra, Madagascar, and several
islands in the Indian Ocean [8,5]. The highest species
density of aloes is found in Southern, Eastern, and
Northeastern Africa, Arabia, and Madagascar, with very
few species in the Western African countries. The major
center of diversity is in South Africa and Madagascar [9-
13].

In 2016, IUCN listed 1851 near threatened plant species,
among them 51 subspecies and 73 varieties. Of the 88

species of Aloe reported in the Horn of Africa, 39% are
threatened with extinction. Moreover, of the 128 Aloe
taxa assessed for the Red List of the plants of South
African, 20% were listed as threatened and a further 8%
were listed as either rare or declining [4]. In Madagascar,
a preliminary assessment using the latest IUCN
categories and criteria classified 39% of species as being
threatened with extinction, although half were regarded
as having insufficient data to assess [15]. In a preliminary
Red List assessment of 25 endemics of Kenyan Aloe taxa,
80% were shown as threatened [16].

In Yemen, 33 species of Aloe were recorded [17,18], of
which 27 are endemics to the Arabian Peninsula, and
most of them are threatened and unrepresented in seed
banks or Botanic gardens. A preliminary IUCN Red List
assessments for few species have been compiled for
Yemen and the Socotra Archipelago in the unpublished
report to Plant Specialist Group (APSG), Kuwait, 2007
submitted by Abdul Wali Al Khulaidi and Anthony
Miller and of these 23 were Aloe species [19].

This study aims to evaluate Aloe dhufarensis using IUCN
categories. The results of this study will inform priorities
in conservation projects concerning Aloe and the areas
where they occur.
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Materials and Methods:

Intensive fieldwork was done in Hat district, South Sanau
of Al-Mahara Governorate, Yemen, only 45 km from the
Oman border at its nearest point to evaluate and record
the occurrence of a near-endemic plant A. dhufarensis
(Fig. 2). Localities of this plant in Oman were also
obtained from different sources [20-22]. To assess this
plant according to IUCN categories, Extent of
Occurrence (EOO) and (Area of Occupancy (AOO) were
created and measured using ArcMap 10.8. Area of
occupancy [AOQ] is defined as the area within its extent
of occurrence which is occupied by a taxon. The extent
of occurrence [EOQ] is defined as the area contained
within the shortest continuous imaginary boundary
which can be drawn to include all the known sites of
present occurrence of a taxon [23]. The width of the
AOO cell is reported in kilometers. The grid size of the
area of occupancy was calculated as four square km
using ArcMap and is placed over all selected taxon
records (Fig.1). The calculation of AOO made using the
following formula [24]:

AOO = number of occupied cells x area of the individual
cell.

AOQO rating as for EOO, the AOO rating is based on the
values listed under the IUCN Categories and Criteria
Version 3.1 [24]. The area value for AOO is compared
with the thresholds set in Criterion B2 and the relevant
rating is returned. The threshold values are as follows
[25]:

AOO (km?) Rating | Rating
>10 CRITICALLY ENDANGERED
>500 ENDANGERED
>2,000 VULNERABLE
>4,500 NEAR THREATENED

EOO rating The EOO rating is based on the values as
listed under the IUCN Categories and Criteria Version
3.1 [24]. The area value for EOO calculated above is
compared with the thresholds set in Criterion B1 and the
relevant rating is returned. The threshold values are as
follows [25]:

EOO (km?) | Rating
<100 CRITICALLY ENDANGERED
<5000 ENDANGERED
<20,000 VULNERABLE
<45,000 NEAR THREATENED
AOO Density: AOO Density = 1 - (AOO

Subpopulations/AOO Number of cells) is a measure to
describe the density of the point distribution [23,26].

Specimens Examined:

The specimen was collected from a wadi bed, Al Mahara,
Yemen and planted in the genetic farm of Agricultural
research & Extension Authority, regional Station, Taiz,
Yemen. Locality: wadi bed, wp 16, west of Hat (Al
Mahara), 16 Nov. 2010, between lat. 17.201334 and
long. 51.766396, at an altitude of 865 m. Collector:
Abdul Wali Al-Khulaidi.

Type specimen:

Aloe dhufarensis grows in southern Arabia, on a
dissected plateau southeast of the entrance to Wadi
Urzug on the Dhufar coast of Oman, Lat. 17.102251 and
long. 54.698158; 250m (800 feet), coll. 13 January 1966,
Pretoria, South Africa, 24 February
1967, Lavranos 4337, holotype PRE (herbarium
acronym is according to [27].

Etymology:

The epithet dhufarensis is an illustration of the origin of
the species in the Dhofar Governorate, Oman. The suffix
—ensis indicates the place of origin [28].

Habitat and Ecology

Aloe dhufarensis forms a community in Hat, South Sanau
in the Mahara Governorate, Republic of Yemen [29]. The
community is rare and found on depressions at the
foothills and the rocky dry plateau south, between 860
and 960 m, with a frequency of 3% and a density of 30
individuals per hectare (Plate 1).

Associated species:

Senegalia hamulosa (=Acacia hamulosa), Vachellia
tortilis (=Acacia tortilis), Blepharis edulis, Chrysopogon
plumulosus, Euphorbia rubriseminalis, Heliotropium
fartakense, Kohautia retrorsa, Pluchea arabica, Rhazya
stricta, Senna holosericea, Tephrosia
purpurea subsp. apollinea, and Tetraena decumbens
(=Zygophyllum decumbens)

The plant was also recorded from Oman in dry wadis,
rocky coastal plain, wadi banks, and gravel banks in poor
alkaline soils and dry stony places, especially on drier
plateaus as well as stony and gravelly places in valleys,
rocky slopes, and cliffs with an open Dracaena
woodland. These areas receive monsoon rainfalls from
May until September. The occurrence range of A.
dhufarensis is from an altitude of 50-1400 m, and are
usually found in shrubland habitats in Jabal Al Qamar
while it is absent in Jabal Al Qara and Jabal Samhan
[20,21] Rainfall in the habitat of A. dhufarensis would be
less than 150mm annually. Temperatures range from 18-
33°C [22]
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Plate 1: Aloe dhufarensis in its habitat, South Sanau in
the Mahara Governorate, Yemen (Photo by Abdul Wali
Al-Khulaidi)

Geographic Range:

Yemen is the native range of Aloe dhufarensis (Al-
Mahara: Hawf, Hat, Rumahh districts, and Jabal Fartak
mountain), between 180 and 500 m. Oman: Wadi Darbat,
between Mirbat and Sadh, Dhofar, Jabal Qamar, Jabal Al
Qara, and Jabal Samhan, between 4 and 1500 m.

Phenology:

Spring, late April to May is generally the peak of the
flowering season, however, sporadic flowering can be
seen throughout the year.

Uses:

A. dhufarensis is one of the most important and useful
medicinal plants in Both Yemen and Oman. It is used for
a variety of different medicinal conditions from eye, skin,
and digestive ailments [30-32]. The juice extracted from
the fleshy leaves was and continues to be a significant
element of traditional medicine practiced by the Jibali
communities of southern Oman [33]. Also, it is used to
wound healing and as a purgative [34]. Dried juice of A.
dhufarensis is used in Dhofar as a yellow-orange dye for
the decoration of pottery and as a cosmetic dye used to
colour the neck, arms, and legs.
(https://planetdesert.com/products/aloe-dhufarensis#)
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Plate 2: Aloe dhufarensis collected from Al-Mahra, Yemen on 14 October 2010 by Dr. Abdul Wali Al-Khulaidi. A. Plant
leaves arrangement; B. Decumbent offset, showing roots from some nodes and the plant base (rosulate); C. Tiny teeth on
the leaf’s margins; D. Leaves freshly cut showing colour of sap when fresh; E. Sap, showing colour after 1015 minutes;
F. Whole inflorescence, flowers arranged from top to bottom of the branch including peduncle after maturation. (Photos

by Dr. Abdul Wali Al-Khulaidi).

Threats:

The main threats to the species are the expansion of
cultivated fields, collection for medicinal and cosmetic
purposes, livestock farming, effects of logging, and
wood harvesting.

Results

Plant Description:

Succulent perennial stemless plant, up to 1.5 m high,
usually unbranched. Leaves: 10-20 in number, forming a
dense rosette, ascending or erect, up to 45cm long, flat
above, convex and smooth beneath, with some spines on
the margins, very pale, to nearly white, covered in a
heavy waxy coating; marginal teeth are absent except in
some young plants. Inflorescence cylindrical-acuminate,
slightly branched, lax raceme up to 1.5 m tall. Flowers

coral red to yellow, up to 30 mm long, 9 mm diameter;
tepals free; stamens 6, together with the scar protruding
up to 8 mm from the flower; pedicel 12-15 mm long.

Plant Classification according to a catalogue of life
website
(https://www.catalogueoflife.org/data/taxon/C3KN):

Name: Aloe dhufarensis Lavranos

Published in: Lavranos. In: Cact. Succ. J. (Los Angeles)
39: 167. (1967).

Classification:
Kingdom: Plantae
Phylum: Tracheophyta
Class: Liliopsida

Order: Asparagales
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Family: Asphodelaceae
Genus: Aloe L.

Species: Aloe dhufarensis Lavranos

Common names:
Dhofar Aloe or Dhofari Aloe

Plant assessment

To assess this plant according to IUCN categories.
According to the following map (Fig. 2); the blue line
that joins the points represents the Extent Of Occurrence
(EOQ), The value reported for EOO is the area within the
blue line and is measured in km? using ArcMap, this
estimated to be about 22500km?.

B1- EOO rating

The area value for EOO calculated above is compared
with the thresholds set in Criterion B1. The threshold
value is NEAR THREATENED (NT).

B2-A0O0 Area

The red circles represent 10 geographical zones, the red
squares represent Area Of Occupancy (AOO). AOO
Number of squares that contain at least one point were
13. The red occupied cells showed in a square grid (Fig.
1) and is each one 4 km?. (2 x2 km.)

AOO = number of occupied cells x area of individual cell
=13 x 4 =52 km?, so the threshold value according to in
the Criterion B2 is Critical ENDANGERED (EN).

AOO density is calculated as the number of 1- AOO
subpopulations divided by the number of AOO cells, in
this case, the AOO density is: 1- 10/13 = 0.231 (less than
one), which is sparsely occupied [23].

(b) The main threat can be the collection of the plant for
its sap, which is used for a variety of different medicinal
and cosmetic conditions.

The Blue solid line is the Extent Of Occurrence (EOO).
The red rectangles represent the Area Of Occupancy
(AOQ). The red circles represent the subpopulations
(Ecological Zones). The red arrow shows the survey area,
Hat district, South Sanau of Al-Mahara Governorate.
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Figure 1. A grid map, each with 4 km2. (2 x 2 km grid cell).

18

2021 o)« | EJUA-BA



Pages 14-21

Preliminary evaluation of the status of Aloe dhufarensis Lavranos (Asphodelaceae Juss.) in the Arabian Peninsula

PEBTIT44 STN0D 411242 SB04822 949742

A A A A '

VIS0 48024

-
“
'y
@

WO2113 205239
1

g m %
1 l Oman A\ s
- (/' \3 6 —~ (_4) =

1§D o Cior®'|

©
Yemen @
1 @ :
0 128 25 ) 7% "o

Aloe dhufarensis

N
M5y

765200 04505 B14151 670638 BE2002 346781 V10053 02272

0 15 30 60 90 120
I —

Corpattic) 2018 fisr)

T ) L} \J ¥ I
123292872744 99059411242 SR04A822 949742 SO0 0 48824

J L \J L\
Y9320 020740 WOI11I 205229

TIS250 318551 1106200 004805 114151670838 W62 002340781 19100530227

Figure 2. Conservation Assessment of Aloe dhufarensis in Arabian Peninsula.

Discussion and Conclusion:

The assessment results presented here are obtained from
AOO and EOO values, except for a few recently
described taxa where a conservation status has already
been determined by their authors. These results are based
largely on fieldwork in the Al-Mahara region an
assessment of herbarium collections that provide
coordinates and population-level data, which is an
important parameter for assessing conservation status.
For this reason, these results may change during the full
conservation assessment that will be conducted.

Such a comprehensive assessment will require extensive
research concerning the populations and threats of each
Aloe before assigning a final status. At that stage,
software (ArcMap Version: 10.8) will be used for
predictive mapping to assist in the search for additional
unknown populations and in producing conservation
plans for a species. Nonetheless, the preliminary
assessment already provides a realistic view of the
conservation status of A. dhufarensis in Yemen and
Oman. Besides, it highlights the need to urgently update
the full conservation status assessments for other Arabian
Peninsula Aloes, which will contribute towards reaching
Target 2 of the GSPC [35]. This is especially important
since A. dhufarensis is evaluated for the first time

The information presented here further enables
prioritizing actions in conservation projects concerning
other species of Aloes. At present several Aloes sites in
the Arabian Peninsula are subject to destruction because
of human activities such as establishing houses, parks,
roads, and clearing of land for agricultural purposes.
Most of the Arabian Peninsula Aloes are in the category
of Data Deficient (DD). These species deserve special

attention as it is suspected that a large majority of the DD
Aloes could be threatened.

Oman Botanic Garden has collected and banked a near-
endemic A. dhufarensis, the plant is restricted in its
distribution to the drier areas in Dhofar, southern Oman.
Such as the high plateau of Jabal Qamar. To the east, it
also occurs at low altitudes in gravelly wadis and slopes.
because it is under threat from development and road
construction [36].

Acknowledgments:

The authors are grateful for the herbaria from which
specimens were studied (see Materials and Methodology
section). We would also like to express our gratitude to
Oxania Ltd Client: OMV (Yemen) Exploration GMBH
who supported the fieldwork. I grateful also to Henry
Thompson Plant Ecology & interpretation of Oxania Ltd,
Oxford, UK, and Dr. David B. Stanton, Executive
Director of the Foundation for the Protection of the
Avrabian Leopard in Yemen for their great support during
fieldwork. The author is grateful also to Dr. Faten
Filimban from King Abdulaziz University. Jeddah, Saudi
Avrabia for her notes on the paper.

References:

[1] H. Dublin, IUCN Red List of Threatened Species.
Encyclopeadia Britannica.
https://www.britannica.com/topic/lUCN-Red-List-
of-Threatened-Species,2019.

EJUA-BA | March 2021

19


https://www.britannica.com/contributor/Holly-Dublin/7598368
https://www.britannica.com/topic/IUCN-Red-List-of-Threatened-Species
https://www.britannica.com/topic/IUCN-Red-List-of-Threatened-Species

EJUA Electronic Journal of University of Aden for Basic and Applied Sciences

Vol. 2, No. 1, March 2021

Al-Khulaidi Pages 14-21

https://ejua.net

[2] M.W. Callmander, G.E. Schatz, and P.P. Lowry,
IUCN Red List Assessment and the Global Strategy
for Plant Conservation: Taxonomists must act now.
2005, Taxon 54: 1047-1050.

[3] A.S.L. Rodrigues, J.D. Pilgrim, J.F. Lamoreux, M.
Hoffmann, and T.M. Brooks, The value of the
IUCN Red List for conservation. Trends in Ecology
& Evolution 21: 71-76, 2006.

[4] S.Demissew and I. Norda, Aloes and other Lilies of
Ethiopia and Eritrea. Shama Books, Addis Ababa,
2010.

[5] O.M. Grace, R.R. Klopper, E. Figueiredo, and G.F.
Smith, The Aloe Names Book. Strelitzia 28. South
African National Biodiversity Institute, Pretoria;
and the Royal Botanic Gardens, Kew, London,
2011.

[6] H.M. Amir, O.M. Graceb, E. Wabuyele, M.L.K.
Manoko, Ethnobotany of Aloe L. (Asphodelaceae)
in Tanzania, February 2019. South African Journal
of Botany 122; 330-335, 2019.

[7] S. Carter, J.J. Lavranos, L.E. Newton, and C.C.
Walker, Aloes: The Definitive Guide. Kew
Publishing, Royal Botanic Gardens, Kew / British
Cactus & Succulent Society, 2011.

[8] P. G. Holland, An evolutionary Biogeography of
the Genus Aloe. Journal of Biogeography. Vol. 5,
No. 3 (Sep., 1978), pp. 213-226, 1978.

[9] G. W. Reynolds, The aloes of tropical Africa and
Madagascar. The Aloes Book Fund, Mbabane,
Swaziland, 1966.

[10] R.A. Mittermeier, P.R. Gil, M. Hoffman, et al.,
Hotspots revisited: earth’s biologically richest and
most endangered ecoregions. CEMEX and
Agrupacion Sierra Madre, Mexico, 2004.

[11] D. J. Mabberley, Mabberley’'s plant book.
Cambridge University Press, Cambridge, 2008.

[12] J.P. Castillon, & J.B. Castillon, The Aloe of
Madagascar Jean-Phillipe Castillon, 400 pages,
2010.

[13] POWO, Plants of the World Online. Facilitated by
the Royal Botanic Gardens, Kew. Published on the
Internet. Available at:
http://www.plantsoftheworldonline.org/ (Accessed:
28 Dec 2020),

[14] S.P. Bachman, P. Wilkin, T. Reader, Richard, F.
Weber, O., Nordal, I, and Demissew, S.
(2020). Extinction risk and conservation gaps
for Aloe (Asphodelaceae) in the Horn of
Africa. Biodivers Conserv 29, 77-98 (2020).

[15] S.E. Rakotoarisoa, R.R. Klopper and G.F. Smith, A
preliminary assessment of the conservation status of
the genus Aloe L. in Madagascar. Bradleya 32:81—
91, 2014.

[16] E. Wabuyele, C.S. Bjora, I. Nordaland, L.E.
Newton, Distribution, diversity and conservation of
the genus Aloe in Kenya. Journal of East African
Natural History 95(2): 213-225 (2006)

[17] J.R.I. Wood, A Handbook of the Yemen Flora.
Royal Botanic Gardens, Kew. UK. pp 434. 1997.

[18] A. Al-Khulaidi, Flora of Yemen. The Sustainable
Natural Resource, Management Project (SNRMP
1), EPA and UNDP, Republic of Yemen; 2013.
http://ye.chm-
cbd.net/implementation/documents/1-flora-final-
by-dr.abdul-wali-al-khulaidi-2013-part-1-
introduction.pdf

[19] M. Hall, & A. G. Miller, Strategic requirements for
plant conservation in the Arabian Peninsula,
Zoology in the Middle East, 54:sup3, 169-182,
2011.

[20] S. Mosti, M. Raffaelli, and M. Tardelli,
Contribution to the Flora of Central-Southern
Dhofar (Sultanate of Oman). Webbia 67(1): 65-91.
2012.

[21] A. Patzelt, Synopsis of the Flora and Vegetation of
Oman, with Special Emphasis on Patterns of Plant
Endemism. Braunschweigische Wissenschaftliche
Gesellschaft. 282-317. 2015.

[22] T. McCoy, The Aloes of Arabia. McCoy
Publishing. 441 pages, 2019.

[23] IUCN, IUCN Red List Categories and Criteria:
Version 3.1. Second edition. Gland, Switzerland
and Cambridge, UK: IUCN. iv 32pp.
2012. http://jr.iucnredlist.org/documents/redlist_cat

s_crit_en.pdf

[24] IUCN, IUCN Red List Categories and Criteria:
Version 3.1. IUCN Species Survival Commission.
IUCN, Gland, Switzerland and Cambridge, UK.
2001.

[25] J. Moat, Conservation assessment tools extension
for ArcView 3.x, version 1.2. GIS Unit, Royal
Botanic Gardens, Kew, 2007. Available at:
http://mwww.rbgkew.org.uk/gis/cats

[26] IUCN Standards and Petitions Committee,
Guidelines for Using the IUCN Red List Categories
and Criteria. Version 14. Prepared by the Standards
and Petitions Committee. 2019. Downloadable from
http://www.iucnredlist.org/documents/RedL istGui

delines.pdf

[27] B. Thiers, Index Herbariorum: a global directory of
public herbaria and associated staff. New York
Botanical Garden’s Virtual Herbarium. Available
from: http://sweetgum.nybg.org/science/ih/
(accessed: 28 Dec 2018).

[28] Manara, (2012). Some considerations on Latin
geographical epithets in binomials. Taxon, Vol. 41,
No. 3 (Aug., 1992), pp. 524-528

20

2021 o | EJUA-BA


http://jr.iucnredlist.org/documents/redlist_cats_crit_en.pdf
http://jr.iucnredlist.org/documents/redlist_cats_crit_en.pdf
http://www.iucnredlist.org/documents/RedListGuidelines.pdf
http://www.iucnredlist.org/documents/RedListGuidelines.pdf
http://sweetgum.nybg.org/science/ih/

Pages 14-21

Preliminary evaluation of the status of Aloe dhufarensis Lavranos (Asphodelaceae Juss.) in the Arabian Peninsula

[29] A. Al-Khulaidi, and H. Thompson, Vegetation
cover of the Northern part of al Mahara (block 29),
Yemen. Bull. Fac. Appl. Sci. (BFAS), Taiz Univ.,
4-5, 20-48, 2012/2013

[30] S.A. Ghazanfar Handbook of Arabian Medicinal
Plants. CRC Press, Rab. | 16, 1415 AH - Health &
Fitness. 272 pages, 1994.

[31] R.J. Singh, Genetic Resources, Chromosome
Engineering, and Crop Improvement; Medicinal
Plants. CRC Press, 1098 Pages, 2012.

[32] F.K. Al-Rashdi, A.M. Al-Sadi, B. Z. Al-Riyamy,
S.N. Maharachchikumbura, J.N. Al-Sabahi, R.
Velazhahan, Endophytic fungi from the medicinal
plant Aloe dhufarensis Lavranos exhibit
antagonistic potential against phytopathogenic
fungi, South African Journal of Botany, 2020.

[33] A.G. Miller and M. Morris, Plants of Dhofar, the
Southern Region of Oman: Traditional, Economic,
and Medicinal Uses Office of the Adviser for
Conservation of the Environment, Diwan of Royal
Court, Sultanate of Oman; Oth Edition (January 1,
1988). 361 pages.

[34] R.G. Marwah O.F. Majekodunmi, R. Al Mahrooqi,
G.B. Varma, H. Al Abadi and S.K.S Al-Burtamani,
Antioxidant capacity of some edible and wound
healing plants in Oman. Food Chem 101:465-470,
2007.

[35] S. Sharrock, R. Hoft and B. F.S. Dias, An overview
of recent progress in the implementation of the
Global Strategy for Plant Conservation — a global
perspective. Rodriguésia 69(4): 1489-1511. 2018

[36] Botanic  Gardens Conservation International
(BGCI), Global Seed Conservation Challenge
Awards, 2020. https://www.bgci.org/news-
events/global-seed-conservation-challenge-awards/

Author information

ORCID
Abdul Wali Ahmed Al-Khulaidi: 0000-0003-0784-4022

ALOE DHUFARENSIS LAVRANOS (s Wkl jual) Altal 3 gf apis

Ay ) 5 el And «* (ASPHODELACEAE JUSS.)
20 50l saaf Aol 2o

L gl syl ASLaal) ALl Dl o i gales aloY) 5 o plel) LS csLnd) o sle psd |
il oo 1 L Y1 5 o saall dalel) L) 2
abdulwali20@gmail.com :¢A g8 & ¢ sulall saal gl ve s Jiaall Ealdl)

2021 ousta 31 1 J88 /2021 ol 21 1B I /2020 saaswd 20 1B alicd

w

udﬂ.fd\

L) dadsl aca ) Al all a3 (e aaal Lgdaiad Taadll g Aagliall (g 55y yal Ak giall 55 Holil) (i gamdl dn 5 o Al ) 5Y) apiis
Cila sleall S5 Aloe dhufarensis Lavranos s ehall luall s s jall s 5all ans b dik giall clilall aaf s saass 510 A
e ol g oLl &5 (JUCN) Agauball () em dalaia jplaal 8 g lil) il 2le D jall 55 jad) 4nd 8 ) s Ll Bl 5 Alls e
) ) JSG i s Cia s o3 ArcMap 10.8. bz pladinls (AO0) @l Ledind (3 481 Jaal) dadaiall 5 (EOQ) bl s 58

Aagidal) () gaal ol SlaiD o) peal) LA juleal 5 Sl ¢ il o8 Alls e ¢ 3LY) a3 clll Aa s i) a5 5 e 55 Ay 53

Faglall () g Aalaia ol cdaiall el yall 5y hall s o Ulal) uall il oA ) cilalsY)

How to cite this article:

A. W. Al-Khulaidi, “PRELIMINARY EVALUATION OF THE STATUS OF ALOE DHUFARENSIS LAVRANOS
(ASPHODELACEAE JUSS.) IN THE ARABIAN PENINSULA”, Electron. J. Univ. Aden Basic Appl. Sci., vol. 2, no. 1,

pp. 14-21, Mar. 2021. DOI: 10.47372/ejua-ba.2021.1.85

4.0) license.

Copyright © 2021 by the Author(s). Licensee EJUA, Aden, Yemen. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution (CC BY-NC

EJUA-BA | March 2021

21


https://www.bgci.org/news-events/global-seed-conservation-challenge-awards/
https://www.bgci.org/news-events/global-seed-conservation-challenge-awards/
https://orcid.org/0000-0003-0784-4022
https://doi.org/10.47372/ejua-ba.2021.1.85

