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Abstract: The Indian Himalayan region arbours rich array of Medicinal and Aromatic plants (MAPs) owing to its diverse topography and 
climatic conditions. However, under the contemporary changes in the Himalaya,  excessive resource use, changing climate, increasing viz.,
developmental and tourism activities, a little is known about the alpine vegetation response to these changes. Hence, there is a need to assess 
the availability, quality, sufficiency and directionality of past and ongoing research on MAPs of the alpine region of Western Himalaya). Over 
300 research articles to consolidate the knowledge on population status, ethno-botany, biotechnology, anthropogenic pressure, information 
gaps and future scope for research we scrutinized. The results reveal that there are 350-400 MAPs reported from the alpine region of the 
Uttarakhand state of which .30-35 species are in high use and commercially traded. There are over 82 alpine meadows range in size from a ca
few to 400 km , however, most of the studies (45%) are site-specific covering <8% of the total reported meadows. Modern technology based 2

studies has dominance over field based studies having maximum 23% study on chemical extraction and secondary metabolite (biochemistry) 
followed by  cultivation (biotechnology-12.2%) and ethnobotany (9.4%). The abundance (individuals meter ) of 31 MAPs were in-vitro -2

assessed in a few meadows so far having only 1-2 individuals meter . About 16 species have been attempted for  cultivation however, -2 in-vitro
none of them has succeeded in producing seedling at large scale. Limited information on extent (geo-spatial distribution), habitat suitability, 
demand and supply ratio, climate change impact, lack of clear management and monitoring strategies for MAPs are identified as areas of 
immediate concern and future scope of research.
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In the Indian Himalayan region (IHR), alpine ecosystems 

are important for economic growth and human well-being, as 

they provide numerous public goods and services  fresh viz.,

water, food, energy, and medicinal plants (Tewari et al 2017). 

Medicinal and aromatic plants (MAPs) have been utilized in 

various forms since the earliest days of humankind (Kandari 

et al 2012). Historically, collection of MAPs offered a mode of 

subsistence for the indigenous people of alpine region and 

presumably, such operations were occurring at low-impact 

levels. Subsequently, MAPs began to play a more important 

role in commercial income generation and employment in 

many ethnic groups and cultures of indigenous people (Runk 

1998). This led to improvements in the economic status of the 

collectors, whereas, there is widespread over-exploitation of 

the MAP resources in the wild. Often the level of extraction 

increased exceeding sustainable levels, threatening the 

prospects of long-term revenue generation (Kala 2005). 

Currently in India, the pharmaceutical sector is using about 

280 MAPs, of which 175 species are reported in the Indian 

Himalayan Region (Dhar et al 2000). Of the total plant 

species used, more than 90% are harvested from the wild, 

most of them are from the sub-alpine and alpine region of the 

Himalaya (Singh and Rawat 2011). The MAPs collected by 

the Ayurvedic physician from the high-altitude region 

constitute 35.7% of all the plant species of alpine and sub-

alpine region of the Himalaya (Ratha et al 2012). In the Indian 

Himalayan region, Western Himalaya (WH) including 

Uttarakhand, Himachal Pradesh, and Jammu & Kashmir is 

rich in MAPs resources. Over 1123 species of MAPs are 

available in Kashmir Himalaya (Tali et al 2019), 964 species 

from Uttarakhand (Kala 2010) and 360 species from 

Himachal Pradesh (Badola 2001). In the WH, Jammu and 

Kashmir has richest MAPs diversity, where highest 

contribution by alpine region of the state. The alpine zone of 

the state is represented by about 24.11% (12900 km ) of the 2

total geographical area, of that 8524 km  area is under 2

vegetation, rest is permanent snow area (Lal et al 1991). 

Medicinal plants of the alpine region of WH are facing various 

anthropogenic (  over exploitation, grazing, trampling, viz.,

construction of roads and unregulated tourism) and natural 

threats ( low population growth, small population size, viz., 

narrow distribution range, invasion by exotic species, climate 
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