
Diminishing phyto-ethnoecological knowledge on the genus
Ephedra Tourn. ex L. (Ephedraceae) in Ladakh, India

Jayita Biswas and Rita Singh1

University School of  Environment Management, Guru Gobind Singh Indraprastha University, Sector- 16C,
Dwarka, Delhi-110078, India

1Communicating author, E-mail: ritasingh@ipu.ac.in

[Received 07.03.2021; Revised 17.04.2021; Accepted 20.04.2021; Published 30.04.2021]

Abstract

Ethnoecological surveys and field studies are important for systematic documentation. The present
study is based on the findings of ethnoecological surveys conducted in the two districts of the UT
of  Ladakh in Indian Western Himalaya to highlight the traditional uses of  the genus Ephedra L.
(Ephedraceae) by the native people. Results revealed that the local communities of both Leh and
Kargil districts have a great respect for and faith in Amchi system of medicine practiced in the
entire region.  Our study revealed some new or lesser known medicinal, cultural, ecological uses
of Ephedra as well as faunal interactions with Ephedra that are new addition to the knowledge
from the Western Himalaya.

Key words: Traditional knowledge, Phyto-Ethnoecology, Medicinal Uses, Cultural Practice,
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INTRODUCTION

The very existence of  humans is quite unimaginable without the presence of  plants. From time
immemorial, the plants have moulded the life, economy and habitat of people and are deeply
inculcated with a number of functions including the ecological, economical and other recreational
functions. Phyto-ethnoecology is the study of  the interrelationship between people and plants
of the area in which they coexist taking into consideration their biological, ecological and
cultural aspects. The study focuses on the contribution to plant biodiversity knowledge (taking
into account that the biological diversity as well as human awareness about the uses, applications,
and natural resource conservation) on one hand and take this knowledge for further social and
scientific interventions on the other hand (Allem 2000; Parada et al. 2009). The entire Himalayan
region is a stockpile of a large number of medicinal and aromatic plants and is denominated
as one of the global biodiversity hotspots, where ecological, phytogeographical and evolutionary
factors favour high species diversity. To know the mightiness of  the Himalayas, it is unjustifiable
to specify that the region occupies only 15% of  our country’s geographical area, yet it invoices
for about 30% of the endemic species found in the Indian subcontinent. This region alone
supports around 8,440 species of plants of which about 45% are having medicinal potential
(Maikhuri et al. 2005; Nautiyal et al. 1998). The Indian trans-Himalayas are above natural tree
line and known for its sparsely distributed vegetation and relatively low species diversity. This
zone sustains over 1000 plant species, 225 avian species and many rare and endangered
mammalian fauna, including the snow leopard (Fox et al. 1994; Kala & Manjrekar 1999). Two
of the ten major biogeographical zones of the Indian subcontinent stretch along the trans-
Himalayan and main Himalayan ranges (Rodgers & Panwar 1988). The newly formed union
territory of Ladakh also known as ‘Land of Lamas’ or ‘Land of high passes’ was initially a
part of Jammu & Kashmir state, is the largest geographical area in the trans-Himalayan region
of India. High-altitude Himalayan zone is full of fragile habitats and decline in tree-species
richness, however rich in native and endemic biodiversity elements (Dhar et al. 1999).
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Ladakh harbours distinct biological diversity because of its unique geographical location.
The plants growing in such stressed environment often develop distinct characters, which
makes them medicinally important which offer alternative remedies with tremendous
opportunities to generate income, employment (Rawat & Uniyal 2004). Uniyal et al. (1973)
described that the human societies living in such high-altitude areas have remained isolated due
to poor accessibility and harsh climatic and geographical conditions over the centuries; this
isolation has shaped their unique art, culture and traditions of  therapy. The traditional system
of medicine followed by the traditional healers is known as Amchi System of Medicine (ASM),
which is an adaptation of Tibetan traditional medicine (Kala 2005). The ASM is one amongst
the indigenous systems of medicine which are still practiced throughout Indian trans-Himalaya.
The traditional sapience is on a vanishing trail due to the ongoing unsustainable developmental
activities. Mostly the traditional wisdom on biodiversity, their phenology and ecological relevance
is transferred by word of  mouth from one generation to the next without any permanent
record. Therefore, it is a prerequisite that a proper documentation of the  valuable knowledge
attained from the native people is done, which will also help  not only to  discover potential
sources of new herbal medicines but also in understanding biological network and novel
plant-animal interactions, if any or hitherto unreported. The flora of cold desert and their
ethnobotanical importance were studied by several authors (Aswal & Mehrotra 1987; Jain
1991; Kaul 1997).  On a similar note, the present study aims to provide comprehensive and
some novel information on the phyto-ethnoecological knowledge of  the genus Ephedra Tourn.
ex L. prevailing in Ladakh region of  Indian Western Himalaya.

The genus Ephedra L. (Ephedraceae), also known as ‘Somlata’ or ‘Soma’, tsepath, chocho
dugur, is a group of  unique gymnosperms due to its natural occurrence in cold as well in hot
deserts and is significant in both ecological and economical terms. It is distributed throughout
all continents except in Australia. Currently, fourteen species of  Ephedra are recorded from
India, out of which   E. regeliana Florin, , E. intermedia Schrenk & C.A. Meyer, E. przewalskii
Stapf, E. pachyclada Boiss., E. nebrodensis Tineo are recorded from Ladakh. Ephedra is one of  the
gymnosperms, which are adapted to extreme aridity and have a highly reduced form. Ephedra
is characterized with decussate reduced scale leaves and ovulate strobili, often with fleshy bracts
and seeds with an inner integument and an outer envelope. The apical part of the inner integument
is extended into a micropylar tube that assists for pollen reception. The male strobili consist of
stalked microsporangia surrounded by a few paired bracts. Historically, among many candidates
Ephedra is delineated as one of  the ‘Somalata’ in the Vedas. Padhy & Dash (2004) found the
description of  the Soma plant can be traced out in Rig Veda, especially in the ninth Mandala and
few more hymns in other Mandalas. Many religious groups, including Hindus and Parsis’, used
them in their ceremonies to produce feelings of exhilaration (Lee 2011). It was believed to be
a drink for longevity and the Aryan also used it as a natural revitalizer (Padhy & Dash 2004).

MATERIALS AND METHODS

Study area and topography

The study is confined to the districts Leh and Kargil of the UT of Ladakh, ‘the land of high-
rising passes’ is located in the northernmost part of  India (32.1536° N, 77.5619° E). It is
bordered in the north by the Karakoram Mountains and in the south by the western extreme
of  the main Himalayas. Elevations ranges from ca. 3000 to 7680 m a.m.s.l., the top of  Saser
Kangri, the highest peak which columns from an outlying spur of the range between the upper
reaches of  the Shyok and Nubra Rivers. The barren mountain landscape of  Ladakh is caved in
by a series of rivers, notably the Indus and its tributaries like Zanskar, Markha, Shyok, Nubra
and Suru. Siachen, the largest glacier, is located in the extreme northwest of Ladakh. Eastern
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Ladakh forms an extensive plateau with many large, brackish water lakes. Ladakh is extremely
cold during winter with temperatures down to – 30° to – 40° C. Mean annual precipitation is
ca. 100 mm in the central Trans- Himalayan valleys and decreases to the north (Fox et al. 1994).

The data collected was collated in different age groups of  interviewees encompassing
the villages of  Leh (Saboo, Nimu, Bazboo, Disket, Khardong, Khalsar, Khaltsi, Lamayuru,
Hemis, Alchi, Likir, Saspol, Thiksey) and Kargil (Biambait, Bodhkharbu, Hardas, Kaksar, Kharbu,
Mulbekh, Shargol, Thasgam, Wakha, Sankoo, Panikhar, Minji, Galling, Kharpokhar) districts
of  Ladakh, respectively.

Figure 1. Sampling points in Leh and Kargil districts of Ladakh, India

Native people

The newly formed union territory of  Ladakh is administratively divided into two districts –
Leh and Kargil. In Ladakh the demographic structure is affected by socio-cultural factors and
economic development, along with ecological constraints that are also high. Natural
environmental constrains orders many aspects of traditional life, especially settlement site and
agricultural system which is established. The inhabitants of Ladakh can be distinguished by the
following ethnic groups: (1) Buddhists: Ladakhi Bodh/ Bhot/ Boto/ Bot, Gara, Mon Dolba,
Beda, Changpa (Pastoralists of  Changthang), Brokpa (Buddhist Dards); (2) Muslims: Balti, Purigpa,
Argons, Drokpa (Muslim Dards) and (3) Tibetans (colonized in recent past in Ladakh also
follow Buddhism) (Bhasin 2005). These inhabitants live primarily in small villages scattered
over a vast region. Like in most early civilizations, in the Ladakh region the cultivation and
habitations are mostly confined to the river valleys, like Indus, Nubra-Shyok, Shingo-Sru (or
Dras-Suru-Wakha) and Zanskar. Due to the extremities, the area has scarcity for every possible
resources because of which the locals depended on traditional folk-medicine practitioners
who used various herbs for preparing medicines and other therapeutic uses, however,
modernisation and connectivity has influxes the area with basic amenities. As per a report by
FRLHT (2003) the components of Ladakh medical philosophy are Lamaism, Shamanism and
Amchi medicine.
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Phyto-ethnoecological surveys and documentation of  traditional knowledge

In order to explore the ecological significance and use of Ephedra in Ladakh by the native
community, many field surveys from 2016 to 2018 were conducted in the study area. Among
the natives and the Amchis there is a common belief system, in which they try to keep their
therapeutic value secret within their community. The indigenous people believe that the efficacy
of  the plant will vanish and it will be destroyed if  shared with outsiders. With much persuasion,
information on traditional uses of  Ephedra to cure various ailments was collected through

oral discussions and documented on semi-structured questionnaires following  Martin (1995,
2008) and Cotton (1996). Simultaneously, the data was verified in different study locations
showing the plant sample. The information regarding the traditional knowledge on the local
uses of plants, their local names, part(s) used, ailments cured and mode of preparation and
administration have been given in the results. Since the present investigation is a part of  the
‘Systematics of the Ephedra of Ladakh Region’, populations of all the above mentioned
localities are photographed,  herbaria are prepared, identified by Rita Singh and  deposited
at the Indraprastha University Herbarium housed in GGS Indraprastha University, New
Delhi.

Figure 2. Phyto-ethnoecological Knowledge representation.

RESULT

The data collected was collated in different age groups of  interviewees of  Leh and Kargil
districts of Ladakh, respectively to have a clear picture of the various functionalities which are
listed as following-

1. Use of Ephedra by native inhabitants- It was found that genus Ephedra plays an important
role in the food, fodder, medicine, rituals and other uses category (as shown in Figure 3)

a. Food: Almost throughout the study area indigenous population still uses coloured
fleshy bracts with seeds (referred as fruits by locals) as food adjuncts. They either
consume its sweet berries raw or process them as jam/ jelly or juices in some instances.

b. Fodder: It was observed that Ephedra was used as a fodder crop by local shepherds
and goatmen and they believe these plants impart strength and immunity to their
animals.

c. Medicine: The survey revealed medicinal importance of Ephedra for treating various
diseases and ailments in the form of  paste, beverage or decoction. It used to treat
asthma, cough, cold, bronchitis, gastrointestinal and indigestion problems, controlling
blood pressure and diabetes, arthritis, headache. Its preparation has wound healing
properties.  It also acts a stimulant and energy source. In one of  the localities in Dras
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PLATE - I. Human and Faunal Uses of  Ephedra in Ladakh: A – D. Ecological uses of
Ephedra; A & B. Ephedra forming mounds in river basins; C & D. representing the soil binding
nature; E. Natives collecting Ephedra for livelihood; F. Amchi in a Monastery; G – L. Faunal
interaction of  Ephedra & its uses; G – I. Lizards activities [H. Paralaudakia himalayana, I. Laudakia
tuberculate]; J. Rock Pigeons; K & L. A Bharal (Pseudois nayaur) (white arrow marked) and sheep
heard grazing on Ephedra population respectively.

inhabitants use thicker branches  as ‘Datun’ (in Hindi, India; which is a teeth-cleaning
twig) for dental health care to prevent tooth decay and gum diseases like Gingivitis
(gum inflammation) and periodontitis (Figure 4).

d. Cultural uses /Rituals: Ephedra is used during various rituals and prayer sessions as
fire oblations (yagnas) along with other local materials, as fragrant incense of resinous
twigs or as a material in hawan’s by both Buddhists and monks in Buddhist Monasteries’
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Figure 3. Various Traditional uses of
Ephedra by native inhabitants of Ladakh

Figure 4. Medicinal uses of the genus

2. Faunal use of  Ephedra- During the study a very novel observation was made on the
faunal uses of Ephedra, which indicated that it played a pivotal role i.e. 36% of participants,
verified it as a part of  fodder crop among the herbivores like sheep and goat; we have observed
wild hares i.e. woolly or Tibetan hare (Lepus oiostolus Hodgson, 1840) were also found feeding
on and nest on Ephedra mounds in Shyok River basin area. (Plate 1: a & b). The Bharal and
Ladakh Urial were found grazing on Ephedra populations ranging between 3000m to 5000m
a.s.l. (Plate 1: k).

22% participants revealed that the fruits (frugivores) were not only consumed by locals
for various purposes but also by hares, goats and pigeons (Plate 1: j & l). Among all the
avifauna only pigeons were recognized as peculiar foragers by the local residents in Disket area
and in this region Ephedra is locally known as ‘phorgon-ni-chuli’ or Pigeon’s apricot. Another
important observation made on the association of  lizards (Kashmir rock Agama and Himalayan
Agama) to all populations of different species of Ephedra studied in Leh and Kargil (Plate 1:g-
h). Like conifers, Ephedra also secretes shiny, sugary pollination droplets for a particular period
of  the reproductive cycle to conduce the process. 27 % of  observants revealed that the nectar
or pollination drop attracted nectarivores like ants, bees and lizards.

Lizards viz. Laudakia tuberculata Hardwicke & Gray (Kashmir rock Agama) and
Paralaudakia himalayana Steindachner (Himalayan Agama) especially have special affinity to the
Ephedra population; it was found to be intermeshed in each of  the study sites, where they were
either hiding or possibly savouring on nectar or performing a peculiar movements to interact

of Hemis, Thiksey and Disket area visited and Muslims use it as incense material in the
study area and they believe their smoke has therapeutic /antimicrobial properties though
scientifically yet to be proven.

e. Livelihood: Parts of the plant like stem root and even processed fruit jams were sold
for livelihood purposes. Dried twigs are collected and sold illegally as a raw material
to many pharmaceutical companies located in other parts of  Punjab and New Delhi
through some middlemen at the rate of  Rs. 1800 per kilogram of  dry material.

f. Miscellaneous: it was found during the study that the stem and roots were sun-dried
during summer and used for Burning during winters. It is also used as Narcotics,
Army men posted in high altitudes use it for some secret purpose which was not
revealed by them or even by the local inhabitants.



among themselves, which is supported by 15 % of  the interviewees. However, so far there is
no published literature on the Pollination of  Ephedra by lizards. (Figure 5)

Figure 6. Knowledge gained about the plant

Figure 7. Use status of plant parts

Figure 5. Faunal uses of Ephedra

3. Knowledge gained about Ephedra- People of Ladakh are although reliant on the
traditional medicinal system and the knowledge flows between the generations thus making it
vulnerable in the era of modern medicines which have quicker results when compared. The
knowledge transmission pattern is either direct or vertical in the families and moves parallel or
horizontally among the communities in form of  folklores. Most of  the knowledge about

4. Ephedra’s parts utility- The whole plant is useful
in different purposes. However, Stem has maximum
utility in various purposes like in medicine, as fodder,
in rituals and others which sums up to 64 % of the
utility of  the plant. 26 %of  the informants used fruits

Ephedra was gained from family, followed by
community level knowledge. The traditional knowledge
among the people is also gained by traditional folklore
sung by elderly women and men. The Amchis (medicine
men) are still looking after more than 60 % public health
of the communities and they are totally depending upon
natural resources for collection of  plants and their parts.
Around 29 % of  people interviewed knew about the
uses of Ephedra from the Amchis medicine (Figure 6).

of  Ephedra in preparing jams, jellies, eaten raw, its coactions as medicine. Only 10 % of  the
interviewees were using the root as well as medicine, for burning purpose in winters along
with the stem, and selling them for sustaining their livelihood (Figure 7).

DISCUSSION

The information collected on traditional use of  plants to cure various ailments revealed that
native people of Ladakh have a great respect for and faith in Amchi system of medicine
practiced in the area for ages. Elderly family heads of  local community and Amchis (local
practitioners) inherit a rich traditional knowledge and people still use the herbal medicines
prescribed by local healers. Despite emergence of  modern medical facilities, the elder native
people are still dependent to a large extent on locally available plant resources to cure different
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diseases. But somehow it is observed that the transmission of  knowledge is getting bleaker
among the families and communities as young generation have moved out of homes for
attaining higher studies and employment. The present study sheds some light on various herbal
remedies using about Ephedra species curing a total 12 ailments. The most common diseases
recorded with maximum use of different plants parts to cure, were asthma, cough, cold,
bronchitis, gastrointestinal and indigestion problems, controlling blood pressure and diabetes,
for curing gum and tooth ailments, arthritis, headache and also as wound healer. It also acts a
stimulant and energy source. Among these diseases, stomach disorders, dysentery and diarrhoea
(locally known as trigpa) are the major causes of  death in Ladakh (Jain 1996). It was observed
that most plant parts were used as single herbal preparations. Most of  the preparations were
prescribed for oral consumption because most of  the formulations were in powder, juice and
decoction forms. Paste forms of  plant parts extracted from stem and roots were also used to
cure ailments like joint pains and swellings. In the present discussion, relevant secondary
information on traditional phytotherapy from western Himalaya was used for the authentication
of the tradition knowledge recorded in the present investigation.

Screening of literature relevant to Ephedra and its associated traditional knowledge of
Ladakh, western Himalaya (Abourashed et al. 2003; Ahmad et al. 2002; Akbar et al., 2011;
Ballabh & Chaurasia 2009; Bhattacharyya 1991; Bhasin & Nag 2002; Buth & Navchoo 1988;
Polunin & Stainton 1984; Kachroo et al. 1977; Kumar et al. 2011; Singh 2012; Steward 1917)
were revealed on known information on medicinal uses of  Ephedra species from Ladakh.
Besides, the use of  Ephedra gerardiana for weak eye sight, information on Ephedra regeliana to
prepare health drinks has also been found an addition to the traditional knowledge of western
Himalaya (Ballabh & Chaurasia 2009). The new addition to the ethno-botanical knowledge of
Ephedra includes its use as a stimulant and energy source and to cure indigestion problems,
controlling blood pressure and diabetes, for curing gum and tooth ailments, arthritis, headache
and also as wound healer. Cultural uses of  Ephedra include its use as incense in rituals and prayer
sessions irrespective of religion by Buddhist Monks as well as Muslim community of the area.
Therapeutic effects of  medicinal smoke emanating from single- and multi-herbal formulations
from 50 countries have been done by Mohagheghzadeh et al. (2006) and Chaube et al. (2020)

Figure 8. Comparative representation of Phyto-ethnoecological Knowledge of Ladakh
based on literature and present study
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however, none of the studies have included usage of Ephedra which is so widely used in trans-
Himalayan region.  It was found during the study that the stem and roots were sun-dried
during summer and used for Burning during winters. The dried resinous pith is also used as
Narcotics drug or for sniffing purpose to get into the state of intoxication. The present study
has a very novel observation on the faunal interactions of  Ephedra, which indicated that it
played a pivotal role as a part of fodder crop among the herbivores like sheep and goat; wild
hares were also found feeding on them. The Bharal or Himalayn Blue Sheep (Pseudois nayaur)
and Ladakh Urial (Ovis vignei) was found grazing in the Ephedra populations and is first report
for the same in the study area. However, Siraj-ud-Din et al. (2018) reported Ladakh Urials
feeding on Ephedra populations in Gilgit, Pakistan area.  It was also revealed that the fruits
were not only consumed by locals for various purposes but also by hares, goats and pigeons.
The pigeons were peculiar foragers and were the locals synonymously called Ephedra as ‘phorgon-
ni-chuli’ i.e. Pigeon’s apricot. Perhaps these birds are responsible for its wide distribution over
the entire range and higher reach but due to lack of scientific evidence the fact can’t be established
and it gives a future chance to conduct a study on the same.

For the first time we have observed lizards viz. Laudakia tuberculata Hardwicke & Gray
1827 (Kashmir rock Agama) and Paralaudakia himalayana Steindachner 1867 (Himalayan Agama)
which are present in all the Ephedra populations across Leh and Kargil districts; either hiding or
possibly savouring on nectar or performing a peculiar head bobbing movement, but its role as
putative  pollinators to the Ephedra populations of Ladakh, and establishment of the fact may
require long observation in the area. However, among the pollinating agents, pollination by
lizard is one of  the most poorly inferred systems worldwide. Pollination by lizards are reported
in harsher climate, Elvers (1977) worked on lizard’s role in pollination, and is  the first to
establish the fact on the basis of  field observation that lizards were visiting flowers of  Musschia
aurea (Campanulaceae) in order to feed on nectar and thereby pollinating them as a side function
in the Portuguese island of  Madeira. Ever since that, the role of  lizards as pollinator and seed
disperser is being emphasised upon by many groups of researchers (Eifler 1995; Nyhagen et al.
2001; Olsson et al. 2000; Traveset 1995; Traveset & Sa´ez 1997; Valido & Nogales 1994;
Whitaker 1987). Celedün-Neghme et al. (2016) worked on pollinators of Mediterranean species
Ephedra fragilis and found a native lizard Podarcis lilfordi (Lacertidae) contributed to enhancement
of  this plant’s reproductive success. Neghme et al. (2017) established a strong dependence of  a
pioneer shrub on seed dispersal services provided by an endemic endangered lizard in a
Mediterranean island ecosystem. Dedicated observation on association of  these Himalayan
Agama’s-Ephedra may yield some interesting results on the pollination mechanism of  these high
altitude, cold desert species of Ephedra in Ladakh region.

The traditional knowledge of the people of Ladakh is although circumscribed around
traditional medicinal system and the knowledge flows between the generations thus making it
vulnerable in the era of modern medicines which have quicker results when compared. Most
of  the knowledge about Ephedra was gained from family, followed by community level
knowledge. The traditional knowledge among the people is also gained by traditional folklore
sung by elderly women and men. The Amchis (medicine men) are still looking after the public
health of the communities and they are totally depending upon natural resources for collection
of  plants and their parts.

With an enceinte decrease in the traditional knowledge, a quick and rapid action
must be taken into account to document them, thus keeping in mind the Aichi Biodiversity
targets, as per the strategic goal E, target 18, ‘By 2020, the traditional knowledge, innovations
and practices of  indigenous and local communities relevant for the conservation and
sustainable use of  biodiversity, and their customary use of  biological resources, are
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