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Euphorbia royleana Boiss.: A Mysterious Himalayan Succulent Plant

Swaran Lata and Naveen
Silviculture and Forest Management Division, HFRI, Shimla

Introduction

Euphorbia royleana is an important medicinal plant also known as Sullu Spurge, Danda Thor, Churee
and Royle's Spurge. It belongs to family Euphorbiaceae. Euphorbiaceae as usually known as one of the
largest families of flowering plants, contains 300 genera and 8,000 species (Webster et al 1994). The
family is very diverse in variety, composed of all species of plants ranging from large woody trees,
climbing lianas to creeping herbaceous weeds. The family consists of species of vast economic im-
portance like Ricinus communis L. (Castor oil plant), Manihot esculenta Crantz (Cassava) and Hevea
brasiliensis Willd. ex. A. Juss (Rubber tree) among others and also toxic weeds like E. esula L. and E.
maculata L. (Schultes et al.,1987). Euphorbia is largest genus of family Euphorbiaceae and sixth largest
genus among flowering plants consisting of 2000 species occurring worldwide (Andrea et al, 2014).
This genus represents 84 species in India and all contain latex and have unique flower structures
(Scholz et al, 1964). Latex bearing plants, namely E. royleana and Trifolium repens occur in the vicinity
of the Shilajit bearing rocks and are thought to be the most likely source of Shilajit (Ghosal et al., 1976;
Ghosal et al., 1988b) which is humus rich blackish-brown substance, useful in many diseases and also
serves as a potent tonic. Due to high medicinal properties Sullu spurge has been used in Ayurvedic and
Yunani medicine.

Common name

Chunn, Khyun (India), Siudi (Nepal), Dandathor, Dozakhimeva (Pakistan), Churu, Sru, Thor, Saru and
Surai (Himachal Pradesh)

Synonyms

Euphorbia pentagona Royle
Nativity: Reg. Himal
Botanical Classification

Kingdom: Planate
Claude: Tracheophytes
Claude: Angiosperms
Claude: Eudicots
Claude: Rosids

Order: Malpighiales
Family: Euphorbiaceae
Genus: Euphorbia
Species: E. royleana

Habitat and Distribution
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It is native to Himalaya and widely found in subtropical rain shadow valleys and dry slopes of the Hima-
layan range in India, Bhutan, Myanmar, Nepal, Bhutan, Pakistan, Indonesia, Taiwan, Myanmar, Yunnan
and China between altitude 300-1500 meters (Bani et al, 2005). In Himachal Pradeh it is found in
Shimla, Solan, Hamirpur, Una, Bilaspur, Chamba, Kangra, Sirmaur, Kinnaur and Kullu districts. Acacia
catechu, Albizia chinensis, Cassia fistula, Quercus oblongata, Quercus glauca, Bombax ceiba, Bauhinia var-
iegata, Grewia optiva, Cassia fistula, Erythrina suberosa, Sapium insigne, Holarrhena antidysenterica,
Syzygium cumini, Aegle marmelos, Ficus spp., Pyrus pashia, Butea monosperma, Ziziphus jujuba, Mallotus
philippinensis, Eucalyptus spp., Pinus roxburghii, and Dalbergia sissoo are major associated tree species.
Whereas Bauhinia vahlii, Himalrandia tetrasperma, Agave americana, Carissa spinarum, Murraya koeni-
gii, Justicia adhatoda, Opuntia spp., Reinwardtia indica, Rubus ellipticus, Desmodium spp., Lantana cam-
era, Woodfordia fruticosa, Punica granatum, and Vitex negundo are major shrubs and Cassia tora, Sola-
num spp., Tagetes minuta, Oxalis corniculate, Cannabis sativa, Chenopodium spp., Rumex spp and Urtica
dioica are the major herbs.
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Morphology

The plant has cactus like a habit with a thick, fleshy stem and leaves reduced to spines (Photo-1). The
plants share the feature of having a milky, white, latex-like sap, and unusual and unique floral struc-
tures. It is an erect, spiny shrub growing up to 3 meters tall, or becoming a small tree up to 8 meters.
The stems become leafless during hot and cold seasons and the leaves are fleshy, spoon shaped, 10-
15cm long, alternate and apically clustered. The fresh stems are green cylindrical 40-50 cm in diameter,
producing many branches up to 7 cm in diameter from its upperparts and release milk. The stems have
spine 5-7 angles more or less undulate branches with rounded teeth/tubercles. The spine is paired and
oriented downward. It has succulent segmented branches in spiral, which are green, 4-7 cm thick, with
branching from the axial parts.

When they are in bloom, they

are usually invisible. The flow- . v
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(Photo-2). It blooms in spring B3
and summer. Fruits look like
star shaped in reddish color.
The seeds are light reddish
brown, smooth and hairless.
Flowering and fruiting occur in
the month of May-July.

Photo-2: Euphorbia royleana
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Traditional uses

E. royleana is a common folk medicinal plant of India. In areas of its distribution local communities tra-
ditionally use this plant parts such as stems, leaves, rhizome, bark, fruits, pulp and latex mainly to cure
skin problems, asthma, jaundice, anemia, cough, constipation, paralysis, ear pain, and loose motions. In
Himachal Pradesh it is used to reduce pain in body parts. Leaves are also used as vegetables and stem
pulp is used as Raita. The latex is also filled in the cavities of decomposed teeth to verify infection to
prevent the growth of cavities. In Nepal it its latex is used as molluscicide. The fresh latex has a rich
sweet odour. It is acrid and possesses cathartic and anthelmintic properties. It is liable to cause derma-
titis and is reported to be injurious to the eyes.

Pharmacological activity

E. royleana stem bark and latex extract possess piscicidal, molluscicidal and anti-acetylcholinesterase
activity (Tiwari et al 2004). The water-soluble fraction of E. royleana latex, showed dose-dependent an-
ti-inflammatory properties. Ethanol extract of the latex of E. royleana was studied for analgesic and an-
tipyretic properties (Bani et al, 1997) and anti-arthritic effects in different acute and chronic test mod-
els in rats and mice (Bani et al., 2000). The methanol, aqueous, hexane fraction of plant possess antioxi-
dant, antimicrobial and cytoxicity activity (Ashraf et al., 2015). The powder stem of E. royleana provide
Hepatoprotective activity (Kushwaha et al., 2017). The ethyl acetate fraction of E. royleana has immu-
nosuppressive properties (Bani et al,, 2004).

Conclusion

E. royleana, known by various names across different countries, stands as an evidence to the remarka-
ble diversity and resilience of plant life. This succulent plant's ability to thrive in the arid landscapes of
the Himalayan region, among other places, is an evidence to its adaptability and survival strategies. Its
cactus-like appearance, milky latex, and inconspicuous blooms contribute to its mystique. This is an
easy-to-grow plant that likes well-drained soil and plenty of sunlight hence sometime also grown as or-
namental plant. Its role in traditional medicine further underscores its significance to local communi-
ties. For a long time, its different parts, from stems to latex, have been used to cure a broad range of dis-
eases, which shows close connection of humans with this species. The plant is extracted from the wild
due to its broad spectral medicinal properties is mainly used to cure inflammation and arthritis as well
as asthma, cough, anemia and jaundice. High demand of E. royleana in pharmaceutical industries is one
of the major causes for the over exploitation of its natural populations especially in Indian subconti-
nent. Disorganized and chaotic collection of the of this plant from the wild has led to its vulnerability
and it has been listed in CITES Appendix-II and the trade is also prohibited (Thakar and Sharma, 2021).
Therefore, the development of an appropriate strategy for the conservation and management of the
species and habitats; development of value-added products, development of propagation protocols and
establishment in ex-situ and in-situ conditions are urgently required.
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Conservation and Management of Zanthoxylum armatum DC

Joginder Singh, Jagdish Singh and Ranjeet Kumar
Extension Division, HFRI, Shimla

Introduction:
Zanthoxylum armatum DC (Tirmir/Timur) is a shrubby thorny perennial plant belonging to family Ru-
taceae. The species is distributed throughout

the word and mainly found in Pakistan, Ne-'

pal, Bhutan, Mayanmar, Japan, Korea, Vi-K
etnam, Taiwan, Philippines, Malaya Peninsu- §
la, etc. In India, this species grows in the
warm valleys of the sub-tropical Himalayas,
such as in the hilly areas of Jammu up to an
altitude of 600-1000 m, east of the Indus at
an altitude of 1500 m, Uttarakhand up to an
altitude of 1500-2100 m. It is also found in
the Eastern Ghats and Andhra Pradesh up to

an altitude of 1200 m. In Himachal Pradesh, Leaves of Zanthoxylum armatum
this species is found up to an altitude of 600-2500 m. It

grows well in loamy soil. The population of the species in the natural habitat is very less. The dry
branch of this plant is very strong, due to which it is also used as a stick. Tirmir has also spiritual signif-
icance and its wood is considered very auspicious. Wood of this species is also used for offerings in

temples. This plant is used in the treatment of many diseases.

Botanical Description

Tirmir is an evergreen plant up to 6 m in height, small, bushy and prickly. Its branches are up to 23 cm
in diameter, the branches are forked, and the thorns are flat about 1.2 cm long. Its leaves are 3.8 cm
long and straight. Flowers are polygamous, sessile, and yellow in colour, 5-15 cm long in bunches and
calyx-6-8mm. Fruits are generally single, 4-5 mm in diameter, oval and fragrant like black pepper. On
the outer surface of the fruit there are oil-rich micro-glands and on the inner surface there is a paper-
like thin layer. Seeds are single, 2.5 mm in diameter, spherical, shiny and black in colour. Flowering and

fruiting period of this species is from June-August and October-November, respectively.
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Medicinal Uses

¢ Tirmir plant is full of medicinal properties and these are described below:

¢ Tirmir is very useful in the teeth and gums health. It is also used to relieve toothache and also used
in the treatment of pyorrhea.

¢ Its dry twigs create good pressure on the joints in the body; hence it is used for acupressure.
¢ Tirmir seeds are used as a mouth freshener; they also contain an antiseptic chemical.
¢ Seeds are used for stomach problems.

¢ Tirmir is also used in the treatment of fever. Leaves and fruits are boiled in water and that boiled
water is taken/drunk to cure common cold.

¢ Its fruits are used to kill stomach worms.

¢ It is also used in many diseases like asthma, inflammation of lungs, cholera, fever, blood pressure,
indigestion problem, rheumatism, skin diseases, toothache, tumor, cough, ulcer, intoxication swell-
ing, leg cramps, etc.

Other Uses

Preservatives are used to increase the shelf-life of any item. This species itself is a preservative and is
used to increase the shelf life of other things. If we put its leaves in the grain to be stored, it does not al-
low insects to enter. Tirmir twigs are used for teeth whitening. Tirmir wood is considered auspicious

and used for offerings in temples. Its fruits are also used in place of asafetida. Leaves and fruits of Tirmir are
also used as spices. Many types of decorative items are made from Tirmir stems. Sticks are also made from the
branches of this plant.. Tirmir bush is also grown as a live-fence around the fields.

Propagation: In natural habitat, tirmir regenerates through seeds.




Conservation and Management

This species grows on community land, around farms and in open forest area. The population of the
species has decreased significantly in the last two decades, because people are removing it from the
agriculture fields, where horticultural plants are being planted. Besides, population of the species is
also decreasing in its natural habitat due to biotic pressure. In many subtropical parts of the country;
infestation of lantana has adversely affected its growth and number. Tirmir has many medicinal
properties, so considering the high demand of this plant; various pharmaceutical companies usually
buy it from the market. Increased demand for the species has led to over-harvesting and has resulted
in severe reductions in native population of the species. The species is reported as "endangered" by
the International Union for Conservation of Nature (IUCN). Considering the usefulness of this species,
conservation and management of this species is very important. Nursery technique, especially
through vegetative means should be developed. The forest department should include the species in
the plantation program of the department. The species can be planted in marginal land, agricultural
field boundaries, community and forest land. Besides, there is also need to create awareness among
the people for the conservation of this species.




Distribution and conservation of Rhododendron species in India

Vinod Kumar and Jiya Lal
Genetics and Tress Improvement Division, HFRI, Shimla

Introduction

The genus Rhododendron was founded by Carl Linnaeus in 1753 belonging to the family Ericaceae.
The term Rhododendron is derived from two Greek words, namely rhodon (Rose) and dendron
(Tree), referring as Rose Tree. There are more than 1200 taxa recorded so far under it, mostly native
to higher elevations in the Sino-Himalayan regions with majority in the western China. The history
of Indian Rhododendrons began with the visit of Capt. Hardwich to the Sivalik mountain ranges in
Kashmir in the year 1796 where he discovered R. arboreum. However, Sir Joseph D. Hooker’s visit to
the Sikkim Himalaya between 1848 and 1850 unfolded the Rhododendron wealth in Sikkim (Hooker
1849). The first appearance of the genus was mentioned in the book ‘Species Plantarum’ in 1753 by
Carls Linnaeus and during this time only five species were known to the whole world. In 1919, R.
protistum var. giganteum, was the species of the genus named and identified by George Forest and is
one of the tallest and ancient Rhododendron trees in the world and called as ‘King of Rhododen-
dron’.

Rhododendron arboretum |
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Distribution of Rhododendrons in world

Rhododendron is the one of the largest and varied group among the plant kingdom having climatic
limits in the high elevation with its noteworthy ecological and economical efficacy. The genus found

widely distributed in between latitudes 80°N
and 20°S in a saucepan shaped area spreading
from Southern Himalayas east into southwest-
ern China. The genus covers a massive area of
southeastern Asia extending from the north-
western Himalayas passing through Nepal,
northeastern India, eastern Tibet, northern
Burma, Bhutan, western and central China and
south through Thailand, Vietnam, Malaysia, In-
donesia, Philippines Islands, Papua and New
Guinea to Australia. Approximately more than
90% population of the species is concentrated
in the North Western Himalayan to Southeast-

ern Asia with an extension in the region of Nepal, northwestern India, eastern Tibet, northern Bur-
ma western and central China. Worldwide the genera have more than 1,200 species. The northern
hemisphere hosts 850 species of the genus. Estimated 700 species are supposed to be present in the
region of China, Tibet, Nepal, Myanmar and Assam, Northeast India. The rhododendrons are the
best suited to elevation between 2000-4000m that extends from eastern Nepal to Yunnan. Approxi-
mately there are 580 species under six subgenera of Rhododendron have been reported from China

Global D\rst‘ribution of Rhegbdb endron
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odendron distribution

have more number of endemic species 30, 21 and 16 respectively. Two species are reported from
Austarlia and there are no references of any species from Central and South America.

and is the largest genus of flowering plant
in China. Of these provinces Yunnan, Si-
chuan and Tibet have the greatest diversi-
ty, with approximately 374, 255 and 227
Rhododendron species, respectively. 442
numbers of taxa are endemic in china fol-
lowed by Indonesia (168), Papua New
Guinea (64), Japan (58) and Malaysia
(53). Albeit India and Myanmar have
large number of taxa but 14 and 9 species
respectively endemic to them but Philip-
pines, USA and Taiwan have few taxa but




Distribution of Rhododendrons in India

Presently 102 species and 135 taxa of Rhododendron exist in India excluding 3 taxa, namely, Rhodo-

dendron arboreum subsp. nilagiricum in

WORLD MAP

southern India and Rhododendron collettia-
num Aitch. and Hemsl. and Rhododendron
rawatii in Western Himalaya and 132 taxa
(including 82 species, 25 subspecies and 25
varieties) are found in northeastern states.
Out of these taxa found in India in (119)
found in Arunachal Pradesh followed by
Sikkim (42), Darjeeling hills in West Bengal
(12), Nagaland (11), Manipur (10), Uttarak-
hand (6) Mizoram (4), Meghalaya (3), Hima- —_— e o
chal Pradesh (4) and Tamil Nadu (1), how- gl T Wi T
ever no genus is reported from Assam and Distribution of Rhododendron in India
Tripura. About 14 species, 2 subspecies and 6 varie-

ties are endemic to India and estimated 9 taxa in Arunachal Pradesh, 6 each in Manipur and Nagaland
and 2 each in Mizoram, Meghalaya and Sikkim taxa endemic to these North east states. A total of 87
species, 12 sub-species, and 8 varieties of Rhododendrons are found in the Indian Himalayan Region.
Among 87 species, Rhododendron anthopogon, R. arboreum, R. barbatum, R. campanulatum, R. lepi-
dotum and R. nivale are found in western Himalayas while rest are located in eastern Himalayas. R.
anthopogon, R. arboreum., R. barbatum, R. campanulatum, R. lepidotum and R. nivale are found in Ut-
tarakhand. In addition to these a new species Rhododendron rawatii has been also reported in the
state. R. anthopogon, R. arboreum, R. campanulatum and R. lepidotum are found in UT of Jammu &
Kashmir. In Himachal Pradesh, genus Rhododendron is represented by four species viz.,, Rhododen-
dron arboreum, Rhododendron campanulatum, Rhododendron anthopogon and Rhododendron lepi-
dotum. Rhododendron is one plant that has acquired a special place in the cultural as well as economic
life of the people.

Uses of Rhododendron

The genus produces in between 50-300 different natural products. The taxa have various medicinal
uses viz., treatment in dysentery, to remove fishbone from stuck gullet, anti-tuberculosis property,
and cough, cold, chronic bronchitis asthma, etc. The tender leaves of R. arboreum are used as a vege-
table, and also used to relieve headache. Flowers are collected and processed into juice, which has
gained market popularity as Rhodojuice. Flowers are edible and a sub-acidic jelly and preserve is
made from the petals. They are also used to cure diarrhea and dysentery. The flowers and leaves are
fitted in long ropes and tied around the houses and temples during Baisakhi (Bishoo) festival. Leaves
of R. campanulatum are used in chronic rheumatism, syphilis and sciatica. The flowers of R. arboreum
are considered sacred and offered frequently in the temples and monasteries. Local women decorate
their hair bun with the flowers of Rhododendron. They are mixed with tobacco and used as snuff to
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cure hemi crania and colds. The aesthetic beauty of fully blossomed flowers of the genus in its flow-
ering period attracts the attention of the visitors. Different
and enchanting colours of the petals of various species gives
aesthetic look in different regions of the world like red de-
pending upon the occurrence of the species. In India, Rhodo-
dendron arboreum is the state tree of Uttarakhand, whereas
Rhododendron campanulatum and Rhododendron arboreum
are the state flowers of Himachal Pradesh and Nagaland, re-
spectively.

Threats to Rhododendron

In the present scenario of climate change, land use pattern Flowers of Rhododendron

and other anthropogenic activities, Rhododendrons are experienc-

ing the impact of disruption to the ecosystem functioning. The fragile Himalayan region is witness-
ing mammoth change due to global warming in last 100 years, and is manifested through changes in
the patterns of snowfall and melting, rainfall, soil moisture content and habitats of Rhododendrons
which will directly have impact on the regeneration and establishment of the plant species in the
future. In addition, the accelerating population growth and mounting stress on the natural resources
through unsustainable harvesting of plant resources have put
substantial pressure on the natural habitats of Rhododen-
drons. The species of upper altitudes are delicate and prone
to various natural disturbances, like landslide and recurrent

are exposed to various human disturbances, like deforesta-
tion, demand of fuelwood, enhanced demand for farming

Wooden lkogr of Rhododendron land, construction of roads, and the ever-expanding tourism
industry. According to the Red List of Rhododendrons-2011, exclusive assessment of the Rhododen-
dron species of the world has reported that there are 1 Ex- i
tinct, 1 Extinct in the wild, 36 Critically Endangered, 39 En-
dangered, 241 Vulnerable, 66 Near Threatened, 290 Data
Deficient, and 483 species those have been accessed as the
Least Concern. The conservation of the genus is a topical g
issue. Altogether, 715 species have been considered having ", ’
one or more conservational problems. Rhododendron re-
trorsipilum and R. loezringii are the two species which have
been extinct. About 43 out of the total species of Rhododen-

drons found in north eastern states are endangered. Ac- Clearing of Rhododendron Forest for
Agricultural Activities
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cording to CAMP conservation status all species of Rhododendron found in western Himalaya are
vulnerable due to multiple treats.

Rhododendron and conservation strategies

First and foremost to conduct any futuristic studies, distribution maps of every Rhododendron spe-
cies present in the India needs to be created. Much of the work has been done so far but there are
few areas in the north east which are still to be explored due to inaccessibility due to very hilly ter-
rain or boundary issues. The species needs to be reassessed for its conservational status and rare,
endangered and vulnerable species need to be prioritize in the Indian context and after that in-situ
and ex-situ conservation initiatives should be taken. Explicit modelling of the biodiversity's in rela-
tion to climate change is urgent need of the hour. Knowing the size and locations of the species dis-
tributions under current and projected climate scenarios will give conservationists a profound un-
derstanding of the type of strategy that should be implemented to protect the species from climate
change. Rare, threatened, and endangered species must be considered for in vitro research. Estab-
lishment of Botanical garden or arboretum and gene banks should be promoted for long term secur-
ing and sustainace of Rhododendron diversity. All threatened species may be the subject of land-
scape genetics research to evaluate the effects of landscape composition, configuration, and matrix
quality on gene flow and spatial variation for the survival of the species and to suggest conservation
measures. Rhododendron as a research system in horticultural sciences, conservation biology, evolu-
tionary biology, plant breeding, genetics, ethnobotany, and medicinal chemistry can be chalked out.
The local communities' support is required for the conservation plan to be put into action and for
that joint forest management, social forestry, village forest management community etc. will be in-
volved proactively. Rhododendron plantation drives may be planned at the panchayat level under
collaborative forest management or other related projects like carbon sequestration programs in
partnership with other stakeholders. The collaboration between diverse members and researchers
may be strengthened by holding a variety of seminars, conferences, etc. as part of the extension.

Conclusion:

Rhododendrons are the most common tree and shrub species, and they play a significant role in the
Himalayas abundant biodiversity. The genus is among the most well-liked horticulture plants in
western nations. The plant having 500 numbers of species as a threshold is considered as a ‘Big Plant
Genera’. So, being a ‘Big Plant Genera’ has prompted the scientific fraternity, as it has wide distribu-
tional range and numerous uses including horticultural values. Rhododendron being a ‘Big Plant Ge-
nus’ is the best candidate for developing scientific knowledge on its various morphological and phys-
iological aspects for effective conservation. The species is being indiscriminately cut down for use as
fuelwood, potentially endangering its continued existence. Human land use change and climate
change are both thought to have a significant impact on species diversity and distribution. Many spe-
cies of the rhododendron genus exist, however some are rare, keystone, endangered, or on the verge
of extinction. The species of this genus need to be safeguarded by development using conventional,
scientific, and molecular technologies. Rhododendron regeneration and conservation can be accom-
plished easily using plant tissue culture, vegetative propagation, seed germination, or air layering.
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HIMALAYAN BLUE SHEEP (Pseudois nayaur) (Hodgson, 1833):
A CAMOUFLAGE EXPERT CAPRINE

Dushyant Kumar
Forest Ecology and Climate Change Division, HFRI, Shimla
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Introduction:

THE HIMALAYAS are marvellous, magical, magnificent and mammoth mountains. The extensive,
lofty and captivating mountains chains of Himalayas seems as kaleidoscope of nature embracing di-
verse ecosystems including verdant forests, river ecosystems, wetlands, cold-deserts areas etc. These
ecosystems in the mighty Himalayas support spectacular biodiversity comprising of several rare and
endemic species of plants and animals. There is wide altitudinal and climatic variations across the ex-
tremities and Himalayas are further divided into different ecological zones like Northern Himalayas,
North- Western (NW) Himalayas, Western Himalayas, Eastern Himalayas and trans-Himalayas. The
high altitudinal trans- Himalayas is a cold desert biome. It is characterised by array of special climatic,
topographic, religious, cultural, floral and faunal features. The topography of cold-desert region is typi-
cally rugged and fragile. The climatic conditions are extremely harsh and landscape is dominated by
vegetation less .
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Fragile Mountain in Cold Dessert




In India, the rain shadow cold arid zone extends from Ladakh to Sikkim covering a large chunk of ge-
ographical area. The cold desert ecosystem harbours unique biota represented by many species of
plants and wild animals having adaptations to survive suitably under the prevailing environment
conditions and play their part in the perpetual existence of ecosystem. Among the various mamma-
lian fauna, wild angulates (hoofed animals) are prominent and well adapted to live in the rocky
mountainous terrains. One such notable angulate is Himalayan Blue Sheep (Pseudois nayur). In
Hindj, it is called as Bharal. The other common names of the species are nabo, na or sna and naur,
etc.

Bharal is one of the common ungulate species found in high Himalayas. The goat antelope is found
near alpine meadows and treeless grassy slopes at heights between 3000m - 5000m above mean sea
level. It has wide distributional range and occurs in upper reaches of Himalayas across Pakistan, In-
dia, Nepal, Bhutan, Myanmar, and China. In India, the species can be can sighted in Spiti valley of Hi-
machal Pradesh, Ladakh UT, Uttrakhand and some north eastern states. The English nomenclature of
the species is slightly a misnomer as bharal does not look exactly blue in appearance. In addition to
this, the morphological features resembles more closely with goat than sheep. Therefore, it is akin to
genus Capra (goat) than Ovis (Sheep). Thus the generic epithet of scientific name Pseudois nayaur
translates as false sheep. Blue Sheep is the sole member of genus Psuedonis and taxonomically be-
longs to family Bovidae and sub-family caprinae under kingdom Animalia.

The Blue Sheep or Bharal are medium sized animals having a firm body. The male blue sheeps are
large and more massive than the female
| blue sheeps. In male blue sheeps, the
" horns are big rounded and curved side-
wards or backwards. Horns of females
are comparatively shorter and thinner.
The tail of these ungulates is small and
they have markings on the front limbs.
The body colour of bharal varies from
brown to grey and sometimes reflects
bluish lustre enabling the animal to
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