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Abstract

Epipactis veratrifolia is recorded for the first time from Jebel Hafeet, a mountain in Abu Dhabi, United Arab Emirates
(UAE). This species had been previously recorded from the northern part of the UAE and other areas on the Arabian
Peninsula. The occurrence of E. veratrifolia in Jebel Hafeet expands the eastern distribution limits of the species and
underlines the importance of biodiversity in the region. The new record fills a gap in the distribution of this species on

the Arabian Peninsula.
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Introduction

Abu Dhabi, the largest emirate of the United Arab Emir-
ates (UAE), is spread over a total land area of 67,340
km? (SCAD 2015) and represents about 86.7% of the
total area of the UAE. Abu Dhabi is comprised of var-
ied natural landscapes. Jebel Hafeet, which is located
in the eastern Abu Dhabi, is the most prominent natural
landscape (the highest mountain in the emirate) and is
known for its rich biodiversity (Sakkir and Brown 2014).
This mountain has been the focus of many floristic stud-
ies in recent past (Stuart and Stuart 1998, Western 1989,
Jongbloed et al. 2003, Brown and Sakkir 2004a, 2004b,
Karim and Fawzi 2007, Sakkir and Brown 2014). Jebel
Hafeet, due to its elevation (1,240 m above sea level) and

favourable climatic conditions, is floristically rich. With
206 species of vascular plants reported from the region
(Sakkir and Brown 2014), it accounts for 47% of the
flora of Abu Dhabi. The most important plant families
represented here include Poaceae and Asteraceae (Brown
and Sakkir 2004a), but the majority of the plant families
in the region are represented each by a single genus and
species. Biogeographically the flora of UAE shows an
affinity to Makran, the coastal region of Iran and Pakistan
(Kiirschner and Boer 1999).

Epipactis veratrifolia Boiss. & Hohen. (Orchidaceae,
Epidendroideae, Neotticae, Limodorinae), commonly
known as the Eastern marsh helleborine, is recorded here
from Jebel Hafeet, and for the first time, from Abu Dhabi
emirate. This is the only native orchid species in the UAE

Copyright Sakkir et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.


https://doi.org/10.15560/14.1.231
https://doi.org/10.15560/14.1.231

232

52’(3'0"E

54°0I'O"E

Check List 14 (1)

56°(J|'0"E

26°0'0"N
1

Arabian Sea

24°0'0"N
1

Saudi Arabia

Abu Dhabi Emirate

0"N

26°0"

24°0'0"N

0 25 50 100 Kilometers
I Y N T Y Y T |

. Wadi Wuraya

Lﬁ Jebel Hafeet

)
52°0'0"E

)
54°0'0"E

)
56°0'0"E

Figure 1. Location and distribution map of Epipactis veratrifolia in UAE. The green circle (e) indicates the new distribution record of the
species. The red square (m) indicates the distribution of the species in the northern part of UAE.

(Brown and Sakkir 2004a, Jongbloed et al. 2003).

Currently, there is limited information available on
the orchids of the Arabian Peninsula. A total of 18 species
have been recorded from Yemen, 6 species from Oman
(Robbins 1992, Cribbs 1979, 1987), and 8 species from
Saudi Arabia (Chaudhary 2001). These species are adapted
to withstand drought by possessing special water storage
organs. All the orchids recorded from Arabian Peninsula are
ground orchids, with no species endemic to the peninsula
and the majority showing an affinity to Africa (Ghazanfar
and Fischer 1998). In the UAE, the Orchidaceae is repre-
sented by single taxon, i.e. Epipactis veratrifolia (Brown
and Sakkir 2004a, Jongbloed et al. 2003).

A detailed description, illustration, habitat ecology,
flowering period, population size and threats to the E.
veratrifolia is provided. At present, the species is cat-
egorised as Vulnerable in the UAE, according to [UCN
categories and criteria (Ghazanfar et al. 2010).

Methods

Detailed floristic investigations were carried out between
2001 and 2017 in wadis (ravines) around Jebel Hafeet
(Fig. 1). Climatic records indicate that rainfall was most
abundant in late summer or early winter, from November
to March (Sakkir et al. 2015). Plants were photographed

and their geographic coordinates were recorded. Permis-
sion for the collection of specimen was obtained from
Environment Agency-Abu Dhabi (EAD). Identification
of the plant specimens was done with the help of iden-
tification keys in relevant floras (Jongbloed et al.2003,
Collenette 1999) and herbarium specimens from United
States Herbarium (National Museum of Natural History,
Washington, DC) (US 185045). The description and
illustration is based on the specimen collected and on
recent literature (Attri et al. 2016, Jongbloed et al. 2003,
Collenette 1999). The voucher specimens (EAD2017-
15) were deposited in the Herbarium of the EAD. The
distribution map was prepared using ArcGIS 10 software
(ESRI 2010). The population size was determined by
counting the total number of individual plants. The threat
status of the species is determined by using IUCN Red
List Categories and Criteria (IUCN 2013).

Results

Epipactis veratrifolia Boiss. &Hohen. In P.E.Boissier,
Diagn. PI. Orient. 13: 11 (1854).

Type: Iran, Infaucibus m. Elbrus pr. Derbend, 27 June
1843, K.G.T.Kotschy 401.
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Figure 2. Epipactis veratrifolia, Jebel Hafeet, January-March 2017. A.
buds infested with aphids (red arrow indicates the aphids).

Specimen examined. Abu Dhabi, Jebel Hafeet, from a
moist wadi, 1,240 m elev.; 27 December 2016; Sabitha
Sakkir EAD2017-15, EAD2017-16 (EAD).

Description. Terrestrial herbs growing from creeping
rhizome, up to 40 cm tall, perennial. Stem is covered with
fine hairs. Leaves simple and alternate (6-11), ovate, 15
x 2 cm wide, acute, entire, usually green, with sheathing
base. Raceme erect, 15-20 cm long with 20-25 flowers.
Flowers are borne on 1.5-1.7 cm long pedicel. Sepals 3,
1 dorsal and 2 laterals. Dorsal sepal, elliptic, 9 x 3 mm,
acute, entire. Lateral sepals, ovate-lanceolate, 10 x 5 mm,
subacute, entire. Petals, ovate-elliptic, 8 x 3 mm, sub-
acute, entire. The margins of the sepals and petals have
reddish-purple bands. Labellum, elliptic, 13 mm long,
acute, hypochile 4-5 x 2—3 mm, erect lateral lobes, mar-
gins curved, epichile, ovate lanceolate, 8—10 x 6-9 mm,
fleshy, apex subacute or obtuse. Column 10 mm long,
with shortly stalked anther. Pollinia 2, long narrow, 1.5
mm long. Capsule cylindrical-clavate, 9-12 x 7-8—4 x 2
mm wide containing tiny brown to black seeds (Figs 2, 3).

Discussion

Epipactis veratrifolia is recorded for the first time from
Jebel Hafeet in Abu Dhabi. This species had been pre-
viously recorded from similar habitat types from the
northern part of the UAE (Jongbloed et al. 2003, Karim

Habitat. B. Inflorescence. C. Close-up of flower. D. Capsules. E. Flower

and Fawzi 2007, Tourenq 2011). Floristic surveys were
carried out in neighbouring wadis as well, but no speci-
mens of this orchid species were found.

Vegetation in the Jebel Hafeet wadi was compara-
tively richer than in the adjoining wadis due to the
availability of water. Orchids are known for their specific
habitat requirements, and deficiency of any of these
requirements leads to their rarity (Cribb et al. 2003). In
the same moist wadi as the new record of E. veratrifolia,
other species were found: the maiden hair fern, Adiantum
capillus-veneris L. and the reed mace, Typha domingen-
sis Pers. The general aspect of the wadi is east-facing,
with a man-made source of water at the top. The gradient
of this wadi is very steep (nearly 70°), and its approach is
fenced, with the result that it has almost no human tres-
passing, although camera traps record feral goats.

The native range of E. veratrifolia extends from
Cyprus to Asia and parts of Africa. On the Arabian Pen-
insula, this species has been recorded from Oman, Saudi
Arabia, Yemen, and the UAE (Fay 2013). It occurs at ele-
vations from 1500 to 2500 m above sea level. In Oman, it
has been recorded from Jabal Al Awaid in the eastern part
of the country and from an oasis settlement in northern
Oman (Gebaueret al. 2007, Patzelt 2015). Elsewhere, in
Abu Dhabi, the nearest occurrences of this species are
in the Hajar Mountains (Feulner 2011, Jongbloed 2003,
Tourenq et al. 2011).



234 Check List 14 (1)

Figure 3. Epipactis veratrifolia Boiss. & Hohen. A. Whole plant. B. Flower, front view. C. Dorsal sepal, petals and lateral sepals. D. Labellum
with the anther lobe. E. Labellum.
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The flowering season of E. veratrifolia has been
observed from early January to late March. The plants
were in full bloom in late January. Jongbloed (2003)
recorded this species flowering from February to April
from the northern UAE. Studies carried out elsewhere
have shown that E. veratrifolia is pollinated by aphid-
ophagous hoverflies (Kumar and Rawat 2011, Jin et
al. 2014). The strategy of deceit pollination was also
recorded for this species; that is, the flowers mimic the
alarm pheromone of aphids, and thus attract hoverflies
(Stokl et al. 2011). Kumar and Rawat (2011) reported
vermiculiphily in this orchid species in the Western
Himalayas. Adult flies are nectar and pollen feeders and
the larvae eat aphids. During the present study, flower
buds of E. veratrifolia were infested with wingless adult
female aphids (Fig 2E), and up to 10 individuals were
recorded in December 2016.

The low abundance of E. veratrifolia might be due to
its specific pollination strategy or due to grazing by feral
goats and mountain gazelles. Insect attack, the non-avail-
ability of pollinators, and the spread of the fast-growing
Pluchea dioscoridis L. (DC.) were also recorded. These
could be potential threats to E. veratrifolia in the UAE.

Epipactis veratrifolia is classified as Least Concern
globally (Fay 2013), but it is considered Endangered on
the Arabian Peninsula (Patzelt et al. 2015). This species is
included in Annex B of the CITES (Fay 2013). The popula-
tion of E. veratrifolia at Jebel Hafeet can be conserved by
systematic monitoring, protecting the habitat, and ex situ
conservation methods like seed collection, artificial prop-
agation, and reintroduction. The occurrence of the species
in Abu Dhabi demonstrates the importance of wadis on
the Arabian Peninsula as special places for biodiversity,
especially considering increasing threats and anthropo-
genic pressures on the environment. This study underlines
the importance of specific vegetation types in determining
the distribution of orchids. The new distribution record
clearly points to a unique habitat of conservation value at
Jebel Hafeet and also fills a knowledge gap in this species’
distribution on the Arabian Peninsula.

Acknowledgements

The authors are very grateful to the EAD research and
technical committee for their review and comments on
the manuscript. Thanks are also due to Joel Floyd for the
botanical illustration.

Authors’ contributions

SS, PS, SA, SBK, AS and SD collected the data, SS wrote
the text, and SBK made the distribution map.

References

Attri LK, Verma JD (2016) Forgotten flora of the Punjab Shivaliks:
orchids. World Journal of Pharmacy and Pharmaceutical Sciences
5 (11): 990-1001.

Boissier PE (1854) Diagnoses Plantarum Orientalium Novarum. Series
1, 13: 11, Neocomi, Italy. 107 pp.

Brown G, Sakkir S (2004a) The vascular plants of Abu Dhabi Emirate.
Internal Research Report, Environmental Research and Wildlife
Development Agency, Abu Dhabi, 36 pp.

Brown G, Sakkir S (2004b) Flora and vegetation of Jebel Hafit. In:
Aspinall S, Hellyer P (Eds) Jebel Hafit, a Natural History. Emirates
Natural History Group, ADCO, Abu Dhabi, 65-93.

Chaudhary SA (2001) Flora of the Kingdom of Saudi Arabia illustrated.
Vol. 3. National Agriculture and Water Research Centre, Riyadh,
368 pp.

Collenette S (1999) Wild Flowers of Saudi Arabia. National Commis-
sion for Wildlife Conservation and Development, Riyadh,799 pp.

Cribb PJ (1979) The orchids of Arabia. Kew Bulletin 33 (4): 461-463.

Cribb PJ (1987) New records of Orchidaceae for Arabia. Kew Bulletin
42 (2): 461-463.

Cribb PJ, Kell SP, Dixon KW, Barrett RL (2003) Orchid conservation:
a global perspective. In: Dixon KW, Kell SP, Barrett RL, Cribb PJ
(Eds) Orchid Conservation. Natural History Publications (Borneo),
Kota Kinabalu, Malaysia, 1-24.

ESRI (Environmental Systems Research Institute).2010. ArcGIS, ver-
sion 10. Environmental Systems Research Institute, Redlands.

Fay M (2013) Epipactis veratrifolia. The IUCN Red List of Threatened
Species 2013: e.T175945A16704186. https://doi.org/10.2305/
IUCN.UK.2013-1.RLTS.T175945A16704186.en Accessed on:
2017-10-12.

Feulner GR (2011) The flora of the Ru’us al-Jibal—the mountains
of the Musandam Peninsula: an annotated checklist and selected
observations. Tribulus 19: 4-153.

Gebauer J, Patzelt A, Hammer K, Buerkert A (2007) First record of
Grewia tenax (Forssk.) Fiori in northern Oman, a valuable fruit
producing shrub. Genetic Resources Crop Evolution 54: 1153—
1158. https://doi.org/10.1007/s10722-007-9241-6

Ghazanfar SA (2010) Red Data Book: Conservation Status of the Plants
of the United Arab Emirates—Preliminary Report (Draft). UAE
Ministry of Environment and Water, Royal Botanical Garden, Kew
and Environment Agency, Abu Dhabi, 107 pp.

Ghazanfar SA, Fisher M (1998) Vegetation of the Arabian Peninsula.
Kluwer, London, 362 pp.

IUCN (2013) IUCN Red List of Threatened Species, Version 2013.1.
International Union for Conservation of Nature. http://www.iuc-
nredlist.org. Accessed on 2017-1-22.

Jin XH, Ren ZX, Xu SZ, Wang H, Li DZ, Li ZY (2014) The evolution
of floral deception in Epipactis veratrifolia (Orchidaceae): from
indirect defense to pollination. BMC Plant Biology 14: 63. https://
doi.org/10.1186/1471-2229-14-63

Jongbloed MVD (2003) The Comprehensive Guide to the Wild Flowers
of the United Arab Emirates. Environmental Research and Wildlife
Development Agency, Abu Dhabi, 576 pp.

Karim FM, Fawzi NM (2007) Flora of the United Arab Emirates.
United Arab Emirates University, Al Ain, UAE, 502 pp.

Kumar P, Rawat GS (2011) Vermiculiphily: larvae pollinating orchids!
Nature Procedings. http://precedings.nature.com/documents/6295/
version/1. Accessed on: 2018-2-2.

Kiirschner H, Boer B (1999) New records of bryophytes in the south-
ern Musandam and the UAE (Jebel Hafit and Hajar Mountains).
Tribulus 9: 5-9.

Patzelt A, Lansdown RV, Knees SG (2015) The status and distribution
of wetland-dependent plants in the Arabian Peninsula. In: Garcia
N, Harrison I, Cox N, Tognelli MF (Eds) The Status and Distribu-
tion of Freshwater Biodiversity in the Arabian Peninsula. [UCN,
Gland, Switzerland, 65-85 pp.

Robbins S (1992) Additional records of Orchidaceae for the flora of Ara-
bia. Kew Bulletin 47 (4): 721-724. https://doi.org/10.2307/4110713

Sakkir S, Shah JN, Cheruth AJ, Kabshawi M (2015) Phenology of
desert plants from an arid gravel plain in eastern United Arab Emir-
ates. Journal of Arid Land 7 (1): 54-62. https://doi.org/10.1007/
540333-014-0036-2



236

Sakkir S, Brown G (2014) New records for the flora of Jebel Hafeet.
Tribulus 22: 62-65.

SCAD (2015) Explore Abu Dhabi through Statistics. Statistics Centre—
Abu Dhabi (SCAD). http://www.scad.ae. Accessed on: 2017-3-1.

Stokl J, Brodmann J, Dafni A, Ayasse M, Hansson BS (2011) Smells
like aphids: orchid flowers mimic aphid alarm pheromones to
attract hoverflies for pollination. Proceedings of the Royal Society,
B: Biological Sciences 278: 1216-1222.

Stuart C, Stuart T (1998) Plants of Jebel Hafit. In: Hornby R (Ed.) The

Check List 14 (1)

Natural History, Geology and Archaeology of Jebel Hafit. Emirates
Natural History Group, Abu Dhabi, 83-92.

Tourenq C, Brook M, Knuteson S, Shuriqi MK, Sawaf M, Perry L
(2011) Hydrogeology of Wadi Wurayah, United Arab Emirates,
and its importance for biodiversity and local communities. Hydro-
logical Sciences Journal 56: 1407-1422. https://doi.org/10.1080/0
2626667.2011.631139

Western AR (1989) The Flora of the United Arab Emirates. University
of Al Ain, Abu Dhabi, UAE, 188 pp.



