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A case study on utilization and conservation of threatened plants in 
Sechu Tuan Nalla Wildlife Sanctuary, western Himalaya, India

Puneet Kumar 1        , Harminder Singh 2         & Sushil Kumar Singh 3

1,3 Botanical Survey of India, Northern Regional Centre, 192, Kaulagarh Road, Dehradun, Uttarakhand 248195, India.
2 Botanical Survey of India, Eastern Regional Centre, 123, Laitumkhrah Point Towards New Colony, Laitumkhrah, Shillong, 

Meghalaya 793003, India.
1 puneetbotcyto@gmail.com (corresponding author), 2 harrmindersingh@gmail.com, 3 sksbsinc@rediffmail.com 

Abstract: During the course of surveys between 2016 and 2019 in the Sechu Tuan Nalla Wildlife Sanctuary, 37 species were reported 
of which, two critically endangered, 18 endangered, 13 vulnerable, four data deficient and one endemic to western Himalayas were 
recorded. All the species  recorded are highly priced medicinal herbs.  It also discussed the sustainable use and conservational approach 
adopted by the local people dwelling in the vicinity of the protected area for an endangered medicinal plant, Fritillaria cirrhosa D.Don.

Keywords: Endangered, endemic, Fritillaria cirrhosa, high altitude, Jangli lahsun, Pangi Valley, medicinal plants.

Abbreviations: STNWS—Sechu Tuan Nalla Wildlife Sanctuary | WS—Wildlife Sanctuary | GOI—Government of India | BSD—Herbarium 
of Botanical Survey of India, Northern Regional Centre, Dehradun | IUCN—International Union for Conservation of Nature | CAMP—
Conservation Assessment and Management Prioritization | CITES—Convention on International Trade in Endangered species of Fauna and 
Flora | RDBIP—Red Data Book of Indian Plants | UT—Union territory.
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INTRODUCTION

The biodiversity is deteriorating at faster rate and 
ecosystem services are greatly affected and are among 
one of the major issues encountered by humanity 
today (Piccolo 2017). Protected areas form the basis 
of biodiversity conservation worldwide and play a vital 
role in the rehabilitation of deteriorated natural habitat 
(Margules & Pressey 2000; Mashizi & Sharafatmandrad 
2020). Assessment of threatened plant diversity of 
protected areas is essential for the protection and 
appropriate management of biodiversity. The study of 
protected areas offers plenty of scope for framing suitable 
management policies. These areas are important for the 
collection and documentation of scientific data on bio-
resources which provide gateways for sustainable use and 
conservation. Several protected areas including national 
parks and wildlife sanctuaries have been evaluated for 
endemic and threatened plants throughout the country. 

In this paper, we aim to highlight the sustainable 
approach towards the conservation and use of Fritillaria 
cirrhosa D.Don. (syn. Fritillaria roylei Hook.) by the people 
in and around the WS. F. cirrhosa D.Don is a threatened 
medicinal herb, flourishing well in high-altitude areas on 
grassy slopes (Image 2a–e) of western Himalaya of India 
(Jammu & Kashmir UT, Ladakh UT, Himachal Pradesh, and 
Uttarakhand), Afghanistan, and Pakistan. Local people 
of Pangi valley call it ‘Jangli lahsun’ otherwise known 
as ‘Kakoli’ in other parts of the Himalayan region. Bulbs 
of this Himalayan medicinal herb has an international 
market and are highly priced (INR 8,000–20,000 /kg). 
Bulbs are chiefly used in traditional Ayurvedic and Chinese 
medicine system. The plant flourishes in the upper 
reaches of the two forest beats (Tuan and Sechu) of the 
WS. The bulbs are beneficial in the cure of rheumatism, 
cough, fever and many other ailments (Kirtikar & Basu 
1984). The species is prized for its immense medicinal 
properties and constitutes an important part of many 
herbal formulations (e.g., Astavarga, Chyavanprash). The 
tribal populace harvests the plant from the wild and sell 
it to the buyers sometimes directly or at times through 
middlemen. These middlemen are either agents of 
pharmaceutical or ayurvedic companies or of wholesale 
raw material suppliers that connect the distant farmer to 
the buyer.  As a result of its relentless exploitation from 
the wild, this medicinal herb has become endangered in 
the Indian Himalayan region. The population status of 
the medicinally important species has deteriorated to the 
extent that it has now been considered endangered in 
Western Himalaya (IUCN 2001; Kuniyal et al. 2015). There 
is an urgent need to address the declining population of 

this species and to take initiative for suitable conservation 
strategies along with sustainable utilization. 

The distribution of published information on the 
conservation status of plants can be effective to increase 
the level of awareness among stakeholders. Therefore, in 
the present communication, we also aimed to bring a list 
of the number of threatened plants which are growing in 
wild in the wildlife sanctuary. This study also highlights 
some of the threatened plants grown by local people 
and forest department officials. Some gap areas and 
recommendations are also provided in the paper.

MATERIALS AND METHODS

Study area
Sechu Tuan Nalla Wildlife Sanctuary is a remote WS 

in the interior Himalaya in the Pangi tehsil of Chamba 
district of Himachal Pradesh, India (Image. 1). It is home 
to many rare, endemic and threatened species of flora 
and fauna (GOI 2016). The WS was established in 1974 
with a purpose of conservation of Brown Bear and Snow 
Leopard. However, it has also conserved over the years 
the rich floral wealth of the region. The flora is distinct 
with floral elements from temperate to alpine to cold 
desert biome. Several endemic and threatened plant 
species thrive and flourish in the region. This is due to the 
sustainable approach followed by the people inhabiting 
the eco-sensitive zone of WS, i.e., the Pangwals and 
the Bhots tribal communities. The sanctuary is in a 
very remote region with adverse climatic conditions 
and no proper road or telecom connectivity. People 
dwelling in these regions have no other option for their 
economic upsurge other than to market the local natural 
resources available. With the trending use of Ayurveda 
and traditional system of medicines in the modern-day 
world, there has been a gradual increase in demand 
of plant based Ayurvedic and medicinal products. The 
region being rich in medicinal plants especially highly 
priced Himalayan herbs is emerging as a supplier of raw 
materials.

Plant explorations and identification
Plant specimens were collected in the study site using 

a random sampling approach.  Information on the uses 
of plants was collected from the local people inhabiting 
in the vicinity of the wildlife sanctuary. Informants 
comprised of 15 people from each village including 
elderly and younger ones. Local people were interviewed 
for the uses, cultivation practices and any potential 
threat to these species according to their perception. 
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The collected plant specimens were identified with the 
help of the herbarium (BSD) of Botanical Survey of India, 
Northern Regional Centre, Dehradun, Uttarakhand, India 
and other regional floras. Conservation status given in 
table 1 is as per Red List of plants in International Union 
for Conservation of Nature and Natural Resources (IUCN 
2001), Conservation Assessment and Management 
Prioritisation (Ved et al. 2003), Convention on 
International Trade in Endangered (CITES, http://www.
bsienvis.nic.in/Database/bsi_3949.aspx), Red Data Book 
of Indian Plants (Jain & Sastry 1980, 1984; Nayar & Sastry 
1987, 1988, 1990; Rao et al. 2003) and recent literature 

(Rawat 2005; Rana & Samant 2010) on assessment of 
these plants in western Himalaya by various active and 
prominent researchers. 

RESULTS 

Overall, 37 threatened and endemic plant species 
(Table 1, image 3a–f) were found in the sanctuary and its 
environs. A total of two species, Lilium polyphyllum D.Don 
and Saussurea costus (Falc.) Lipsch. or 5.40% of taxa 
assessed were listed as Critically Endangered (CR) (Figure 

Image 1. Map of study area with collection sites in Sechu Tuan Nalla Wildlife Sanctuary in Chamba district, Himachal Pradesh, India.
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1). In the meantime, 18 (48.65%) of taxa were classified 
as Endangered (EN) and 13 (35.14%) were classified as 
Vulnerable (VU). Another four (10.81%) were listed as 
Data Deficient (DD) which means that there is inadequate 
data for appropriate assessment of conservation status 
to be prepared. As far as the frequency of occurrence 
in the study is concerned, out of 37 species, 28 (75.68 
%) are infrequent while nine (24.32 %) are scarce in the 
study area. 

DISCUSSION 

Local people of Pangi valley call it Jangli lahsun 
otherwise known as kakoli in other parts of Himalayan 
region. 

‘Praja’, the local indigenous governing body plays a 
major role in managing the local resources of the area. 
The Praja is a local institution comprising of at least a 
single member of every household in the village and 
acts as an administrative and social reforming body. The 
Praja appoints people of the village to keep an eye on any 
kind of illegal activity by outsiders that may destroy the 
plants in the wild. People or other tourists need to get 
themselves registered or to provide prior information at 
the village before entering the adjoining forest during the 
harvest season. 

The systematic and phase-wise collection of bulbs 
of Jangli lahsun from the wild is allowed to only the 
inhabitants of hilly regions of the state (Badola & 
Butola 2004). However, no one can harvest the plant 
before the seed is set and dispersed; ensuring sufficient 

seed is available for germination for the next year. 
While collecting the bulb of the plant care is taken not 
to disturb the adjoining vegetation. Such simple yet 
powerful efforts by the locals have led to a very healthy 
population of the species in Tuan Forest beat of the WS. 
Therefore, these traditional practices keep a check on 
illegal means of exploitation of this plant species and 
have positive effects on its conservation. On the contrary, 
Sindhani Dhar, an inaccessible region of the WS from the 
Sechu beat was once home to a very healthy population 
of Jangli lahsun, which over the span of 4–5 years was 
ruined by outsiders from the adjoining regions. The plant 
was so badly exploited in the Sindhani region that the 
population once in thousands came to a scattered few 
plants. Habitat degradation has also led to substantial 
pressure on the wild population of F. cirrhosa in many 
parts of western Himalaya. The population of the species 
in the western Himalaya has declined to an alarming 
situation (Chauhan et al. 2011). This decline is attributed 
to the uprooting of the whole individual at early growth 
stages before the seed sets. Bisht et al. (2016) cited some 
other factors such as early snowfall and frequent grazing 
by migratory animals in alpine meadows which affected 
the regeneration of the species. The species population 
has declined to the level that it has been put into the 
endangered category in western Himalaya (IUCN 2001; 
Kumar et al. 2011; Kuniyal et al. 2015; Bisht et al. 2016). 
All the species of an ecosystem are important and equally 
contribute to stabilizing a particular ecosystem, and loss of 
a single species can have grave consequences. Therefore, 
regardless of medicinal or any other importance, all the 
species should be treated important for the preservation 
of biodiversity. 

Positive approach through sustainable utilization 
coupled with conservation efforts

The traditional practices to keep check on illegal 
means of exploitation of this plant species have positive 
effects on its conservation. Probably the lacuna is that 
there is no such effective and efficient management plan 
existing in the area for cultivation of most other medicinal 
endangered plant species except for few. Dioscorea 
deltoidea Wall. ex Kunth, Picrorhiza kurroa Royle ex 
Benth., Sinopodophyllum  hexandrum (Royle) T.S.Ying, 
Saussurea costus (Falc.) Lipsch. are being cultivated in 
the forest nurseries (Image 4). Both the extraction of 
the medicinal plants for household purpose by the local 
people and illegal destructive harvesting by outsiders is 
mainly from wild populations. As the socio-economic 
condition of the local inhabitants depends upon the 
natural resources available, cultivation of medicinal 

	
Figure 1. Number of species in various threat catagories.
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Image 2 (a–e). a—Fritillaria cirrhosa D. Don., growing in its natural habitat on alpine grassy slopes, single flower in inset | b—Three terminal 
solitary drooping flower’s top view | c—Inverted flower view to show stigma and anthers | d—Upright maturing capsules coming out of the 
withering floral parts | e—Bulb (arrowed), along with two uprooted young plants.  © Puneet Kumar.
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Image 3. (a–f) Threatened plants. a—Dactylorhiza hatagirea (D. Don) Soó | b—Trillium govanianum Wall. ex D. Don | c—Lilium polyphyllum D. 
Don | d—Saussurea costus (Falc.) Lipsch. | e—Sinopodophyllum hexandrum (Royle) T.S. Ying | f—Picrorhiza kurroa Royle ex Benth.  © Puneet 
Kumar.

and aromatic plants should be encouraged among the 
farmers for their betterment. Though the local people 
have shown interest in the cultivation of these medicinal 
plants, the efforts turn out to be futile probably due 

to unscientific cultivation practices. The scientific 
community should come forward to help in improving 
the methods of cultivation presently employed by these 
farmers. Although many of the important medicinally 
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threatened plants still need more research to bring them 
successfully to the farmer’s field for cultivation, priority 
should be given to the restoration and rehabilitation of 
these medicinal plants in their natural habitat. Otherwise, 
direct extraction from wild resources may result in the 
vanishing of these important medicinal plants from this 
remote area of western Himalaya.

These plants are used by the locals in a sustainable 
way and not harvested before seed is set. The plants are 
left untouched when local tribes collect fodder for winter 
stock. As a result, majority of the populations of these 
medicinal plants are flourishing well near the villages 
in the vicinity of eco-sensitive zone of the sanctuary. 
Furthermore, it is suggested local nurseries should be 
strengthened with recent cultivation techniques of 
plants of high altitudes and also local people should 
be made aware of the natural resources around them 
by conducting awareness programs and workshops. 
Increasing awareness on the part of people can improve 
the possibility of endurance of rare, endemic, threatened, 
and medicinal plant species.

CONCLUSION 

The study highlighted the sustainable approach of 
local people towards the use of resources around the 
WS. Local people and their efforts are the very essence 
that has conserved the floral heritage of the Great 
Himalaya over the centuries. Linking local communities 
to conservation programs for natural resources and 
management of forests can be the way forward to 
biodiversity protection and sustainable development. 
The study highlighted the sustainable approach of local 
people towards the use of resources around the WS.

Threatened Taxa

	

Image 4. A forest nursery in the vicinity of study area.  © Harminder 
Singh.
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Lycaenidae) from northeastern India
– Monsoon Jyoti Gogoi, Ngulkholal Khongsai, Biswajit Chakdar & Girish Jathar, 
Pp. 21458–21461

Illustrated description of the mantis Mesopteryx platycephala (Mantodea: 
Mantidae) collected from West Bengal, India
– Gauri Sathaye, Sachin Ranade & Hemant Ghate, Pp. 21462–21466

Cetrelia isidiata (Asahina) W.L. Culb. & C.F. Culb. (Parmeliaceae) – an 
addition to the Indian lichen biota
– Gaurav K. Mishra, Pooja Maurya & Dalip K. Upreti, Pp. 21467–21469

Notes

A new southern distribution record for Pacific Marten Martes caurina
– Maximilian L. Allen, Brianne Kenny, Benjamin Crawford & Morgan J. Farmer, 
Pp. 21470–21472

First Asian record of Light-mantled Albatross Phoebetria palpebrata (Foster, 
1785) from Rameswaram Island, Tamil Nadu, India
– H. Byju & N. Raveendran, Pp. 21473–21475

Salvia misella Kunth (Lamiaceae) - a new record for Eastern Ghats of India
– Prabhat Kumar Das, Pradeep Kumar Kamila & Pratap Chandra Panda, 
Pp. 21576–21579

Salsola oppositifolia Desf. in Great Rann of Kachchh, Gujarat – a new record 
for India
– Rakesh Gujar, Vinesh Gamit, Ketan Tatu & R.K. Sugoor, Pp. 21580–21483

Extended distribution of Impatiens scapiflora (Balsaminaceae) to the flora 
of Eastern Ghats, India
– T.S. Saravanan, S. Kaliamoorthy, M.Y. Kamble & M.U. Sharief, Pp. 21484–
21486
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