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Abstract: In the present paper we have reviewed the link between socio-economic conditions of the villagers in the
Garhwal Himalaya with forest resources. Well being of Local people and forest are intricately linked with each
other. Increased resource dependency on surrounding forests and unplanned extraction is negatively affecting the
biodiversity of the region. Lack of employment opportunities is the major cause of dependency of rural people on
forest for livelihood, which is causing degradation of forest and forcing people to migrate to cities in search of jobs.
Proper planning and management by Government in association with local people in tapping forest resources like
medicinal plants and NTFP’s will certainly improve socio-economic conditions of the people and reduce

unnecessary pressure on the forest resources. [Report and Opinion. 2009;1(4):6-12]. (ISSN: 1553-9873).
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1. Introduction

The Indian Himalayan region occupies a special
place in the mountain ecosystems of the world. These
geodynamically young mountains are not only
important from the stand point of climate and as a
provider of life, giving water to a large part of the
Indian subcontinent, but they also harbor a rich variety
of flora, fauna, human communities and cultural
diversity (Singh, 2006). The Himalayan mountain
system covers only 18% of the geographical area of
India, but accounts for more than 50% of India’s forest
cover and for 40% of the species endemic to the Indian
subcontinent. Himalayan resources and ecosystem
services are critical, not only for the sustainable
livelihood of 115 million mountain people but also for a
much larger population inhabiting the adjoining Indo-
Gangetic plains (Rao et al., 2003). The Uttarakhand
State of India is located between 28° 30'- 31° 30' N
latitudes and 77°-81° E longitudes, which covers and
area of 55,491 Km?, of which 90 % (about 50,000 Km?)
lies in the Central Himalayan region (Nag, 2001).
About 64% of total geographical area of Uttarakhand is
covered with forest (FSI, 2003). The state is undergoing
an economic transition phase, and due to population
growth and increase in demands of various products,
the natural resource exploitation has reached an
unprecedented level.

2. Socio-economic Conditions

Dispersed small settlements and terraced
agricultural fields carved out of the hill slopes for
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raising crops, with numerous multipurpose tree species
growing particularly on the boundaries of rain fed
terraces are typical features in the temperate area of
Garhwal Himalaya. Agriculture is the main occupation
of about 80% people of western and central Himalaya
(Sharma et al., 1999). It is also essential for accelerating
the process of rural development as it plays a critical
role in providing food and employment to the people
and raw materials to the industries. Most of the farmers
(above 70%) have small land holdings (less than 1ha).
Average cultivated land per farmer in the central
Himalaya is 0.5ha, but its production is supplemented
from the adjacent forest ecosystem (Tewari et al.,
2003). Traditionally the agricultural activities are
concentrated between 1000-2000m elevations, often
called as the agricultural or populated zone (Tewari et
al., 2003). The farming systems in Garhwal Himalaya
are basically of three types viz., (i) Livestock farming
representing nomadism, (ii) mix livestock-crop farming
(semi-nomadism) and (iii) mix crop-livestock farming
(settled agriculture). The agricultural lands, which in
fact represent an extensive form of an agri-silvi-
horticultural system, accounts for about 7,000 Km? or
nearly 15% of the total geographical area (Pant and
Singh, 1987). Crop cultivation, animal husbandry, wild
biodiversity and rural economy are subsystems of the
integrated traditional resource management system
(Figure 1). Numerous people in this region still live in
far-flung remote and almost isolated areas where they
maintain their own economy and science. They are
almost completely dependent on nature for their needs
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like food, cloth, medicine or articles for religious rites.
Maximum agricultural works is carried out by women
folks, as male migrates to plains in search of jobs.

living in Garhwal region.

3. Biodiversity and people conflict

Biodiversity is essential for human survival and
economic well being and for the ecosystem function
and stability (Singh, 2002). The current biological
diversity is a product of millions of years of evolution
(Wilson, 1992). Over the past few decades, the
Himalaya has experienced unprecedented land use
changes, driven by rapid human population growth and
intensified human activities, such as intense agriculture
practice and expanding human settlements. Forest areas
in the proximity of the population centres/villages are
reported to be shrinking and degrading faster due to
collection of fuel wood, fodder (Figure 2) and
cattle/sheep grazing (Figure 3), etc, as compared to
forests situated away from the population centres and
located in inaccessible areas (FSI, 2000). The forest
resources have also become unsustainable due to
conventional management practices, which have
resulted in to alienation of local population from forest
and consequently in overall degradation of forests
(Ghildiyal et al., 1998; Khanduri et al., 2002). These
Himalayan mid-elevational anthropogenic landscapes
now function as complex agro-ecosystems, and
therefore management and conservation practices
should be aimed in such a way so that conservation of
biodiversity and sustainable use of the natural resources
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could be ascertained for future users (Maren and
Vetaas, 2007).

Figure 2. Girl extracting fodder from the forest.

Singh et al. (1984) reported that in Central
Himalayan farming systems, each unit of agricultural
crop energy produced entails an input of about seven
units of energy from the adjacent forests in terms of
fodder, fuel wood and litter (for manure). The link
between forest management and the well-being of
communities in forested areas has traditionally been
defined by forest sector employment opportunities
(Sharma and Gairola, 2007). The dependency of the
continually growing population on finite resources, lack
of viable technologies to mitigate the mountain
specificities and enhanced production to meet the
demands are depleting the resources along with
increasing marginality of farmers, ultimately promoting
poverty (Samal et al., 2003). Depletion of forest cover,
biodiversity and terrestrial carbon stock, declining farm
productivity, increasing hydrological imbalance and
soil erosion are interconnected problems and therefore
are the root-causes for the poor economy of the hill
people (Chipika and Kowero, 2000). Because of the
limited employment opportunities in the rural areas of
the Garhwal Himalaya, people either migrate to plains
in search of jobs or solely depend on forests and small
scale agriculture for their livelihood. Human activity
and unsustainable harvesting in the wild have been
identified as one of the biggest causes of reported
phenomenal loss of species (Wilson, 1988).
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Figure 3. Grazing by sheep is common phenomenon in

Alpine pastures of Garhwal Himalaya.

4. Medicinal Plants

Herbal medicine system has an important role in
all the societies throughout the world. The use of folk
medicines still occurs among different communities and
the maintenance of their health even now is based on
traditional system by the utilization of plant species.
This folk knowledge provides an idea of conservation
and search for new resources. One of the major sectors
of natural resources in region is ‘medicinal plants’
(Adhikari et al., 2003). Medicinal plants have attracted
considerable global interests in recent years. In the
USA alone traditional drugs and preparation worth
several hundred million dollars are imported from other
countries especially India and China (Singh et al.,
2005). India has a rich heritage of herbal medicines and
an ethno-pharmocological tradition which has
developed into an established scientific faculty dealing
in plant-based Medicare, called Ayurveda (Mahapatra
and Panda, 2002). The description of Himalayan
medicinal plants can be seen in ancient as well as
modern literature including those dealing with
Ayurveda, Yunani, Tibetan, Chinese and Western
system of medicine. It is believed that out of over 1600
species of medicinal plants traditionally used in India
(Uniyal et al., 2002), more than 50% species come from
the Himalayan region. About 2,500 wild plant species
are reported in use for medicinal purposes in Indian
sub-continent, of which, possibly about 300 taxa are
used in 8,000 licensed pharmaceuticals in India
(Ahmad, 1993).

Indigenous people have a vast knowledge of, and
capacity for, developing innovative practices and
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products from their environment. Indigenous
knowledge grows from close interdependence between
knowledge, land, environment and other aspects of
culture in indigenous societies, and the oral
transmission of knowledge in accordance with well
understood cultural principles and rules regarding
secrecy and sacredness that govern the management of
knowledge (Tripathi et al., 2000). Ethnobotanical
studies typically focus on recording the knowledge of
traditional societies in remote places (Hodges and
Bennett, 2006). Studies by Jin et al. (1999) and Luoga
et al. (2000) have showed that documenting indigenous
knowledge through ethnobotanical studies is important
for the conservation of biological and cultural
diversities as well as sustainable utilization of
resources. Maintaining traditional knowledge in the
face of sweeping modern medicine and diminishing
folklore is imperative (Abbas et al., 1992) as such
wisdom in the past has proved to be the key for
inventing wonder drugs for diseases once considered
incurable. Identification of key habitats for
conservation (Campbell, 1994) and integrating the
ethanobotanical knowledge of forest users into
conservation initiatives (Martin, 1995) can assist
successful implementation of biodiversity plans and
programmes. It is important to make strategies for the
conservation of biological resources and to document
the folk knowledge for the benefit of mankind. Such
studies are beneficial in reducing the exploitation of
product through the discoveries of new resources and
will provide scope for the economic prosperity of the
region.

5. Traditional Knowledge

Traditional botanical knowledge of indigenous
communities relating to the uses and management of
wild plant resources is extensive (Cotton, 1997). Turner
et al. (2000) review showed that traditional ecological
knowledge of indigenous people has fundamental
importance in the management of local resources, in the
husbandry of the world’s biodiversity, and in providing
locally valid models fro sustainable life. This
conservation and sustainable resource use will not be
successful without the full participation of indigenous
people and the application of their ethnobotanical and
ecological knowledge. Rural people not only depend on
wild plants as sources of food, medicine, fodder and
fuel, but also developed methods of resource
management, which may be fundamental to the

reportopinion@gmail.com




Report and Opinion, 2009;1(4),

Gairola, et al., Biodiversity and sustainable development in Garhwal

conservation of some of the world’s important habitats
(Cotton, 1997). Indigenous knowledge of these local
communities includes a system of self-management that
governs resource use (Laird and Neejovich, 2002).

6. Non-timber Forest Products

Medicinal and aromatic plants, as part of forest
products other than fuelwood, fodder and timber, have
been usually referred to as non-timber forest products
(NTFPs) (Figure 4). The economic contribution of
timber products, specifically in temperate forests and
developed world, is fairly well understood, quantified,
and recorded. Hence, normally, policy makers often
assume that forests are of no economic value unless
they are harvested (Greene et al., 2000). However, non-
timber forest products (NTFPs), that include all
biological products other than timber, are a traditional
source of household income in rural areas around the
world. NTFPs have always been and continue to be an
important element of the forest resources in India;
however, they have not received due attention.
Extraction of non-timber forest products (NTFP) has
assumed considerable significance in global efforts to
conserve biodiversity (Godoy and Bawa, 1993).

Judicious harvest of plant parts can be more sustainable
than the harvest of whole adults, as is often the case
when timber is harvested. The extraction of a wide
variety of products can also result in greater economic
diversification than the extraction of a single or a few
products (Hegde et al., 1996).

Figure 4. Hand woven basket made from bamboos
extracted from forest.

NTFP provide a wide range of goods for domestic
use and for the market, which includes fruit, nuts,
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medicinal herbs, forage and thatch and are available in
open-access Or semi-open access circumstances,
particularly for the resource poor people (Singh et al.,
2005). From a positive perspective, NTFPs can be
viewed as a safety net because these serve as a source
of emergency sustenance in times of hardship when
crops fail, when economic crises hit, in times of conflict
or war, or when floods was away homes (FAO, 2001).
The value of NTFPs exceeds that of timber and
economic systems and needs to be considered in full
valuation of forest products (Jansen et al., 1991).

7. Conclusion

It is generally assumed that the sustained
extraction and processing of non-timber forest products
by local people can enhance their cash income and
provide an alternative to tropical deforestation (Hegde
et al., 1996). Sustainable extraction of NTFPs depends
upon harvesting a small fraction of the total
productivity. Over-exploitation can lead to a loss of
biodiversity, but a low level of extraction, without value
addition at the point of origin, is usually no
economically feasible for extractors (Shankar et al.,
1996). Levels of extraction resulting in resource
depletion are not uncommon for many NTFPs in the
tropics (Homma, 1992). Sustainable harvest of
renewable natural capital like NTFPs can contribute to
the economic well being of the forest people and
involve them in conservation of biodiversity (Shankar
et al., 1996). Sustainable harvest is defined here as the
level of harvest that does not impair the ability of the
harvested population to replace itself (Hall and Bawa,
1993). There is strong need to conserve over exploited
species due to large scale collection form natural
habitats. Conservation strategy has to build on by
involving local people and all stakeholders for
achieving a long lasting solution. The NTFPs have a
huge potential that could lead to generate huge
employment and revenue. In hilly areas, where the
traditional agriculture could not match with the per unit
area production with the plain areas, cultivation of
medicinal plants could bring substantial benefit to local
communities (Sundriyal, 2005). If the development
interests of local people are marginalized for a long
period of time, they might adopt actions detrimental to
the goal of conservation. Capitalizing on the positive
dimensions of traditional knowledge and overcoming
its negative dimensions through conventional science-
based inputs could ease the difficult process of securing
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people’s participation in environmental conservation
together with the socio-economic development of local
communities (Rao et al.,, 2003). Finally to avert
negative outcomes of excessive species use integrated
efforts that involve local people in the sustainable use
of their resources should be made. Experienced and
knowledgeable members of the community should
participate in this process. Indigenous knowledge of
local people on use and management of their plant
resources is a valuable source of information for
conservation and sustainable utilization of the plant
biodiversity and, hence, conservation based on
indigenous knowledge is recommended.
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