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Abstract: Kalatop–Khajjiar Wildlife Sanctuary represents one of the ecologically significant forested landscapes of the northwestern 
Himalaya; however, updated and systematic documentation of its vascular flora has remained limited. In view of increasing anthropogenic 
pressures and climate variability, a comprehensive floristic survey was undertaken during 2023–2025 to assess the plant diversity and 
conservation status of the sanctuary. A total of 141 plant species representing 112 genera and 53 families were recorded. Out of these, 
136 species belonged to angiosperms and five species to gymnosperms. Among dicotyledons, Asteraceae was the most dominant family, 
with 24 species. Among the monocotyledons, Orchidaceae was the most dominant family, with five species. The study area is dominated 
by native species, and only 9.93% of species were alien. The sanctuary hosts ten endangered plant species, including Taxus contorta and 
Lilium polyphyllum. The findings highlight the sanctuary as a reservoir of native and threatened plant diversity in the western Himalaya. 
The recorded baseline data serve as critical resources for biodiversity assessment, habitat management, and conservation strategy 
development. It is imperative to reinforce protective measures and support long-term ecological monitoring to safeguard this fragile 
ecosystem against emerging environmental challenges.

Keywords: Altitude gradient, angiosperms, conservation, endangered, endemism, flora, Himalayan plants, native, protected areas, 
threatened.

कलाटोप-खिज्जयार वाइल्डलाइफ सैंकु्चअरी, उत्तर-पिश्चमी िहमालय रा  इक  बड़ा खास जंगली इलाका है; हालाँिक, इसदी संवहनी बूिटयां री नोइ कने व्यविस्थत जानकारी घट है। बदद ेइंसानी दबाव कने बदलद े
मौसमी हालातां जो िदखद ेहुए,2023  का लेई करी 2025 ितक इक बड़ा बड्डा  पौध्यां रा सवेर् कीता गया तािक सैंकु्चअरी रे पौध्यां कने ितना रे संरक्षण रे बारे पता लगी सके। इस अंदर कुल 141 पौध्यां री प्रजाितयां, 
जे िक 112 जेनेरा ते 53 फैिमली कने सबंंिधत थीयां, दजर् कीती गईयां। इनां िबच 136 प्रजाितयां एंिजयोस्पमर् ते पंज प्रजाितयां िजम्नोस्पमर् री थीयां। डाइकोटाइलडॉन अदंर, एसे्टरेसी प्रमुख फैमली थी, िजस अंदर 
24 प्रजाितयां थीयां । मोनोकोटाइलडॉन अदंर, ऑिकर् डेसी प्रमुख फैमली थी, िजस अंदर पंज प्रजाितयां दजर् कीितयां गईयां। इस इलाके अंदर देसी प्रजाितयां ज़्यादा िहन, कने िसफ़र्  9.93% प्रजाितयां बाहरे री थीयां। 
सैंकु्चअरी अंदर टैक्सस कॉन्टोटार् कने िलिलयम पॉलीिफ़लम समेत दस प्रजाितयां संकटग्रस्त पाई गईयां। इनां नतीजेयां का पता लगदा िक ए सैंकु्चअरी पिश्चमी िहमालय अदंर देसी कने सकंटग्रस्त पौध्यां  रा 
खासमखास भंडार है। ए सवेर् इक जरूरी ते खास जानकारी िदन्दा, िजस कने आने वाले कल अंदर जैव िविवधता रे मूल्यांकन कने आवास प्रबंधन ते सुरक्षा नीितयां बनाने अंदर मदद होई सकदी। इस नाज़ुक 
पािरिस्थितकी तंत्र जो पयार्वरण चुनौितयां का बचाण ेतायीं, बचाव के उपा जो मज़बूत करणा कने लंब ेसमय तायीं पािरिस्थितक िनगरानी  जो बढ़ावा देणा बड़ा ज़रूरी है। 
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INTRODUCTION

A thorough knowledge of the floristic composition 
of a plant community is essential for understanding the 
overall structure and function of an ecosystem (Gairola et 
al. 2010). Even in the present day, floristic research holds 
significant value, especially in geographic regions with 
limited knowledge of their flora, within protected areas, 
and in biodiversity hotspots (Wagensommer 2023). Such 
studies also help us in understanding the changes that 
take place in forest plant communities (Lalithalakshmi 
et al. 2024). Moreover, such data are essential for 
formulating effective conservation strategies (Wani et al. 
2023; Sherafu et al. 2024).

The Indian Himalayan Region (IHR) is one of the most 
ecologically significant and biologically rich areas in the 
world. It is globally recognized as a major biodiversity 
hotspot due to its extraordinary range of climatic 
conditions and diverse altitude gradients that span from 
subtropical foothills to alpine and glacial zones (Palni & 
Rawal 2010; Haq et al. 2023). Covering roughly 18% of 
India, the Indian Himalayan Region (IHR) stretches over 
2,800 km and varies in width from 220–300 km, with its 
altitudes ranging 200–8,000 m, harbours nearly 8,000 
species of flowering plants, about 40% of which are 
endemic (Samant 2021). 

Himachal Pradesh holds a prominent position among 
the Indian states comprising the IHR, due to its expansive 
forest cover, rich flora, and diverse habitats. Notably, the 
Chamba District, which lies in the northwestern part of 
Himachal Pradesh, is characterized by its rugged terrain, 
high mountains, and deep valleys. The Chamba District 
is home to five designated Wildlife Sanctuaries: Gamgul 
Siyabehi, Kalatop-Khajjiar, Kugti, Sech Tuan Nala, and 
Tundah (Kumar et al. 2018). Despite their ecological 
significance, these protected areas remain largely 
underexplored or, in some cases, completely unexplored 
in terms of their biodiversity and ecological potential. 
The Kalatop-Khajjiar Wildlife Sanctuary (KKWS) is the 
smallest sanctuary in the district and is an ecologically 
sensitive zone known for its scenic beauty and rich plant 
biodiversity. Khajjiar, ‘Mini Switzerland’ is a popular 
tourist destination that welcomes thousands of tourists 
annually (Verma & Kapoor 2011). This influx of vehicles 
on a daily basis leads to environmental pollution, posing 
a growing threat to the sanctuary’s diverse flora due to 
both ecological and human-induced factors. Besides, a 
variety of abiotic and biotic factors, including pollution, 
deforestation, over-exploitation of forest resources, 
habitat destruction or fragmentation, and invasive species, 
significantly influence the ongoing transformation of 

ecosystems (Haq et al. 2023). Consequently, it is essential 
to periodically update the floristic inventory to achieve 
a thorough understanding of species interactions within 
their environment and among themselves. Furthermore, 
these serve as important indicators of shifts in floristic 
composition, recent invasions, and the current status of 
endemic and threatened taxa in a given phytogeographical 
area (Ravi et al. 2016). Keeping this in view, the current 
study was conducted to investigate the floral diversity 
of KKWS. Information pertaining to the floristic diversity 
of KKWS is scanty. Verma & Kapoor (2011) studied the 
floristic composition of the Sanctuary. In continuation, 
the present communication describes and analyses the 
floristic composition and life forms of KKWS.

MATERIALS AND METHODS 

Study area
The KKWS was founded in 1958. It currently spreads 

over an area of 17.17 km2 (Kumar et al. 2014). The altitude 
ranges 1,850–2,750 m (Kumar et al. 2018). The sanctuary 
is divided into two blocks – Khajjiar and Lakkarmandi, and 
six beats – Khajjiar, Khajroth, Talai, Lakkarmandi, Kalatop, 
and Dainkund (Kumar 2020). The area can be categorized 
into three ecosystems: dense forests of mixed fir, spruce 
and deodar with oak and rhododendron, a lake meadow- 
Khajjiar, surrounded on all sides by deodar trees, and 
a small portion of alpine pasture at the Dainkund 
area. Precipitation is in the form of rain and snow. The 
temperature ranges from sub-zero in winters to 32 oC 
in summers. The sanctuary represents the flora of sub 
temperate to alpine climate (Verma & Kapoor 2011).

Data collection
Extensive field surveys were conducted from 2023–

2025 across various growing seasons to collect plant 
samples and to record data from various geographic 
locations of the study area. For each species, GPS 
coordinates (latitude, longitude, and altitude), as well as 
field data on plant habit, floral morphology, and phenology, 
along with other data such as date, location, voucher 
number, information about the flower colour and other 
features that are lost during pressing, were recorded in 
the field book. Plants that are uncommon or threatened 
were thoroughly examined, and data were documented. 
Digital photos of the collected vouchers were taken to 
record the presence of specific species in the specified 
regions. Voucher specimens were processed according to 
the methodologies outlined by Jain & Rao (1977) in their 
Herbarium Techniques, which involve pressing, drying, 
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Figure 1. Map of the study area.

applying 1% mercuric chloride solution for preservation, 
mounting on standard-sized herbarium sheets of 28 x 42 
cm, and subsequently stitching and labelling them. The 
identification of plant species was carried out using local 
and regional floras, including authoritative references such 
as Collett (1902); Chowdhery & Wadhwa (1984); Polunin 
& Stainton (1984); Stainton (1988); Aswal & Mehrotra 
(1994); Dhaliwal & Sharma (1999); Singh & Sharma 
(2006), scientific articles and herbarium of Career Point 
University Hamirpur. The collected plant specimens were 
deposited at the Herbarium of Career Point University, 

Hamirpur. Voucher specimens marked with an asterisk (*) 
were previously collected and deposited as a part of an 
earlier ethnomedicinal study in the same area (Sumit et 
al. 2025). These voucher specimens were included in the 
current research, and additional information for these 
species was collected during this investigation. Plant 
species identified for the first time in the present study 
were collected, processed, authenticated and assigned 
new accession numbers.
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RESULTS AND DISCUSSION

In the present study, a total of 141 plant species 
representing 112 genera and 53 families were 
documented (Table 1 & 3). This constitutes approximately 
14.02% of the total flora of the Chamba District and 
about 4.33% of the overall flora of Himachal Pradesh. 
Native species dominated (90.07%); only 9.93% of 
species were found to be alien. Out of these, 136 species 
were angiosperms (115 species of dicotyledons and 
21 species of monocotyledons), and five species were 
gymnosperms. Among the dicotyledons, Asteraceae 
was the most dominant family (24 species) followed 
by Lamiaceae (9 species), Rosaceae (8 species), 
Caryophyllaceae (6 species), Fabaceae (5 species), 
Polygonaceae (5 species), Apiaceae (4 species), 
Balsaminaceae (4 species), Berberidaceae (3 species), 
Primulaceae (3 species), Onagraceae (3 species), 
Acanthaceae (3 species). Amaranthaceae, Brassicaceae, 
Crassulaceae, Caprifoliaceae, Scrophulariaceae, 
Geraniaceae, Hydrangiaceae, Mazaceae, Urticaceae 
and Adoxaceae were represented by two species each. 
Rest of the dicot families, Apocynaceae, Aquifoliaceae, 
Campanulaceae, Cornaceae, Ericaceae, Euphorbiaceae, 
Fagaceae, Haloragaceae, Moraceae, Orobanchaceae, 
Phyllanthaceae, Plantaginaceae, Ranunculaceae, 
Rubiaceae, Sapindaceae, Saxifragaceae, Ulmaceae, 
and Vitaceae were represented by one species each. 
Among the monocotyledons, Orchidaceae was the most 
dominant family (5 species), followed by Zingiberaceae 
(3 species), Poaceae (2 species), Juncaceae (2 species), 
Asparagaceae (2 species), and Smilacaceae (2 species). 
Families Acoraceae, Araceae, Commelinaceae, 
Dioscoreaceae, Liliaceae, were represented by one 
species only. Pinaceae was found to be the most 
represented family with four species and Taxaceae was 
represented by one species only.

The overall diversity includes 101 herbs, 17 shrubs, two 
climbing shrubs, 12 trees, four climbers, and five orchids 
(Figure 2). Chaerophyllum reflexum, Selinum vaginatum, 
Polygonatum verticillatum (Image 2I), Artemisia 
absinthium, Berberis lycium (Image 2J), Podophyllum 
hexandrum (Image 1D), Valeriana jatamansi, Dioscorea 
deltoidea (Image 1C), Rhododendron arboreum, Malaxis 
muscifera (Image 1A), Pyrus pashia, Rosa macrophylla 
(Image 2H), Ulmus wallichiana, Urtica dioica, Cautleya 
spicata (Image 2K), Hedychium spicatum (Image 2L), 
Roscoea alpina (Image 1G), Cedrus deodara and Taxus 
contorta (Image 1 F). Some exotic medicinal plants include 
Acorus calamus, Vincetoxicum hirundinaria and Digitalis 
purpurea (Image 1B). Some species were edible: leaves of 

Table 1. Number of families, genera, and species reported from the 
study area.

Groups
Families

total (% of 
the total)

Genera
total (% of 
the total)

Species
total (% of 
the total)

Angiosperms
(i) Dicotyledons 40 (75.47) 89 (79.46) 115 (81.56)

(ii) Monocotyledons 11 (20.76) 18 (16.07) 21 (14.89)

Gymnosperms 02 (3.77) 05 (4.47) 05 (3.55)

Total 53 (100) 112 (100) 141 (100)

Stellaria media, Rumex nepalensis, Nasturtium officinale, 
Pilea scripta, and Urtica dioica are cooked as vegetables, 
flowers of Rhododendron arboretum and Berberis 
napaulensis (Image 2M) are used to make chutney, Ripe 
fruits of Berberis lycium, Berberis napaulensis, Pyrus 
pashia, and Rubus macilentus  are edible. Leaves of 
Quercus leucotrichophora, Ficus hederacea, Polygonum 
plebeium, Rumex nepalensis,  and Cornus macrophylla 
are used as fodder.

CONSERVATION STATUS

One-hundred-and-three of 114 species recorded from 
the study area are not assessed and 31 species as ‘Least 
Concern’ (LC) according to the IUCN Red List. Ten species 
from the study area were found to be threatened based 
on different assessment authorities. At the global level, 
as per IUCN Red List of Threatened Species, Podophyllum 
hexandrum and Taxus contorta are categorized as 
‘Endangered’ (EN), while Malaxis muscifera and Ulmus 
wallichiana are listed as ‘Vulnerable’ (VU). Lilium 
polyphyllum is categorized as ‘Critically Endangered’ (CR) 
under the IUCN Red List. 

Figure 2.  Floristic composition of Kalatop-Khajjiar Wildlife Sanctuary 
(depicts the total floristic diversity (native as well as exotic).
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At the national and regional level, assessments by the 

Conservation Assessment and Management Plan, 2010 
for Himachal Pradesh categorize Dioscorea deltoidea and 
Polygonatum verticillatum as Endangered (EN) within the 
state (CAMP 2010). Additionally, Selinum vaginatum and 
Roscoea alpina are listed as Vulnerable (VU) in Himachal 
Pradesh under CAMP assessments.

Regarding legal protection and trade regulation, 
Dioscorea deltoidea is included in Appendix II of CITES 
(2025) (Appendices 2025), indicating that although it is 
not necessarily threatened with extinction globally, its 
trade must be regulated to avoid utilization incompatible 
with its survival. Furthermore, Valeriana jatamansi has 
been categorized as Critically Endangered (CR) by FRLHT 
(Foundation for Revitalisation of Local Health Traditions) 
under national medicinal plant conservation assessments 
(ENVIS Centre on Medicinal Plants 2024). 

CONCLUSION

The present study offers valuable insights into the 
floristic diversity and conservation status of the flora 
of KKWS, contributing to our understanding of its rich 
botanical heritage. The sanctuary, distinguished by its 
diverse ecosystems, serves as a vital habitat for a range of 
rare and threatened plant species. Despite its protected 
status, the sanctuary is not immune to anthropogenic 
disturbances, including tourism pressure, habitat 
fragmentation, resource extraction, and the growing 
impacts of climate variability. The outcomes of this 
investigation establish a significant baseline database 
that can support efforts in biodiversity management, 
restoration planning, and policy creation. Continuous 
floristic assessments, paired with habitat protection 
strategies and community-based conservation initiatives, 
are necessary to maintain the Sanctuary’s ecological 
integrity. Strengthening awareness, regulating tourism, 
and implementing science-based management strategies 
will be crucial for the sustainable conservation of this 
ecologically sensitive and biologically rich Himalayan 
region.
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Image 1.  A—Malaxis muscifera  (Lindl.) Kuntze | B—Digitalis purpurea  L. | C—Dioscorea deltoidea  Wall. ex Griseb. | D—Podophyllum 
hexandrum Royle | E—Lilium polyphyllum D.Don | F—Taxus contorta Griff. | G—Roscoea alpina Royle. © Sumit.

Image 2. H—Rosa macrophylla Lindl. | I—Polygonatum verticillatum (L.) All. | J—Berberis lycium Royle | K—Cautleya spicata (Sm.) Baker | 
L—Hedychium spicatum Sm. | M—Berberis napaulensis (DC.) Spreng. © Sumit.
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