See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/311470713

Forest Genetic Resources, Threats and Their Conservation in
Jharkhand
Chapter · February 2015

CITATIONS

READS

0

242

4 authors:
Gopal Shukla

Nazir A. Pala

Uttar Banga Krishi Vishwavidyalaya

Sher-e-Kashmir University of Agricultural Sciences and Technology…

131 PUBLICATIONS 365 CITATIONS

139 PUBLICATIONS 475 CITATIONS

SEE PROFILE

Ritesh Kumar
15 PUBLICATIONS 70 CITATIONS

SEE PROFILE

Sumit Chakravarty
Uttar Banga Krishi Vishwavidyalaya
74 PUBLICATIONS 222 CITATIONS

SEE PROFILE
SEE PROFILE

Some of the authors of this publication are also working on these related projects:
Collection, Conservation, Digitization and Standardization of Protocol for Mass Regeneration of Select Endangered, Rare and Vulnerable
Medicinal Plants of North East Region. View project
Assistant Professor, Department of Forestry View project

All content following this page was uploaded by Gopal Shukla on 15 June 2017.
The user has requested enhancement of the downloaded file.

BIODIVERSITY AND SUSTAINABILITY: OPPORTUNITIES AND CHALLENGES
Eds.: Rakhee Das Biswas and Abhijit Sarkar

ISBN: 978-93-5254-104-1
© Raiganj Surendranath Mahavidyalaya

Chapter 6

Forest Genetic Resources, Threats and Their
Conservation in Jharkhand
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ABSTRACT
Genetic resources are the genetic material of plants, animals and other organisms that contain
characteristics of actual or potential value. India is considered as 10th mega diversity country with wide
range of environmental condition due to its tropical position. Jharkhand, a state in eastern India is a
Sanskrit word 'Jharikhanda' meaning a place of dense forest which is well-known for its inimitable
ﬂora, fauna and mineral wealth. The state is a part of biodiversity rich regions of India owing to its
diverse physiographic and climatic conditions. The state is having 29.61 % of its geographic area
under forest classiﬁed as tropical dry deciduous, moist deciduous, dry peninsular and dry mixed
deciduous. The species reported from the state represent a wide range of taxa of both ﬂora and fauna.
Forest genetic resources of the state is facing major threats from indiscriminate collection of fuel wood
and minor forest products, illegal mining, grazing, forest ﬁres, infrastructure development and
industrialization coupled with population explosion, pollution, environmental degradation and
climate change. The paper highlights the forest genetic resources of the state, the threats it is facing and
the conservation needs along with an emphasis on farmers/tribal rights and policy of the government
for strengthening the conservation measures. The only way to achieve this is to have access to a wide
range of genetic diversity with relevant information on species distribution, patterns of genetic
variation and the critically important understanding of the biology of the species.
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INTRODUCTION
Genetic resources are the genetic material of plants, animals and other organisms that contain
characteristics of actual or potential value. Generally, a resource is something that is used. About
1.4 million life-forms have been named and described by scientiﬁc community. They estimate
that there are at least 5 million species, but maybe as many as 50 million species are existing today
(Neely et al., 1990). Genetic resources/biodiversity produces goods and services for the most
crucial of our requirements like clean air, fresh water, food, medicines and shelter etc. It also
provides people with recreational, psychological, emotional and spiritual delight.
Genetic resources are becoming extinct at unprecedented rate because of the need and demand of
the increasing population with their continuous human activities such as, exploitation of natural
resources, and non judicious use of its environment along with climatic change which brings
about radical changes in the global ecosystem. More than 15 million ha of tropical forest are lost
each year and experts estimate that as much as eight per cent of all plant species could disappear
in the next 25 years. Many rare plants and animals are also on the verge of extinction. Here, we
can accept in mind the quotation of Rachel Carson “Man is part of nature, and his war against
nature is inevitably a war against himself”. So, conserving earth's biodiversity holds the key to
human endurance (Singh et al., 2009).
Every human civilization on earth has been rooted in the biodiversity of nature. For numerous
reasons, biodiversity remains crucial to human society. Biodiversity, in wild and domesticated
forms, is the source of most human needs are food, fuel, fodder, fertilizer, ﬁber timber and
medicine; clothing and housing; much of the cultural diversity; and most of the intellectual and
spiritual inspirations. Biodiversity have been fundamental to stabilization of climate, protection
of water-sheds, protection of soil and to the protection of nurseries and breeding grounds
(Costanza et al., 1997; Rawat, 2005). Most of the medicinal plants contain chemicals which have
speciﬁc effects on the human body. Genetic resources/biodiversity is the basis of human
existence on earth (Singh et al., 2009).

Biodiversity Scenario
About 500 million species of plants, animals and micro-organisms had occupied this earth since
life began over 3.5 billion years ago. Today, it is believed that about only 30 million species are
left. Out of this only about 1.5 million species have been identiﬁed and described so far; majority
of which are plants i.e. about 2, 59, 000 species (Table 1).
Table 1. Earth data of species (Source: Biodiversity: Smithsonian Institution, 2001)
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India is considered as a mega diversity centre with the largest range of environmental condition
due to high merit of its tropical position (Table 2). In the country, 24 % of land area holds 8 % of
world's biodiversity and 10th among plant rich countries of the world. Country is also a “Vavilov
Centre” of “high crop genetic diversity”. India has about 61.5 % of the endemic ﬂora with about
7000 species. The Himalayas and the Khasi hills of Assam account for 300 species and the
Deccan peninsula for about 200 endemic species. Western Ghats and the North-eastern India are
the biodiversity richest area in India. Some of the Biologically Sensitive Areas of India are Silent
Valley, Pooyamkutty Valley, Palni Hills, Nilgiri Hills, Himalayas (Eastern & Western), Shivalik
Hills, Doon Valley, Aravalli Hills, Chilka Lake, Pulikat Salt Water Lake, Narayan Sarovar, Gir
Forest, Manas, Sariska, Loktak Lake, Bharatpur Lake, Thar Desert, Sunderbands, Little Rann of
Kutch, Renuka Lake and Wetland, Andaman and Nicobar Island, Western Ghats (India), NorthEastern Himalayas, Dal Lake, Kodai Lake and Ooty Lake.
Table 2. Number of species present in India

Biodiversity Scenario in Jharkhand
The name Jharkhand was derived from Sanskrit 'Jharikhanda' which is the ancient name of the
regions dense forest. Jharkhand is well-known for its mineral assets and supported 40 per cent of
the nation's mineral reserves as well as forestry goods. The state is the individual producer of
cooking coal, uranium and pyrite. It ranks ﬁrst in the production of coal, mica, kyanite and copper
in the country. The state is situated in eastern India and carved out from the southern part of Bihar
state on 15 November 2000 having area of 28,833 m2 (74,677 km²) (table.3). State shares its
border with the states of Bihar to the north, Uttar Pradesh and Chhattisgarh to the west, Orissa to
the south, and West Bengal to the east. Most of the state lies on the Chota Nagpur Plateau, which is
the source of the Koel, Damodar, Brahmani, Kharkai, and Subarnarekha rivers, whose upper
watersheds lie within Jharkhand. The landscape of the state has a mix of wild, semi-wild and
cultivated habitats. Agro-climatic zone of the state is mostly landscape plateau, undulating, hilly
and sloping with mountains, forests, river basins and valleys. Jharkhand largely comprises the
forest tracts of Chotanagpur plateau and Santhal Pargana and has a distinct cultural tradition.
Various ethnic groups such as Munda, Ho, Oraon, Santhal, Paharia, Chero, Birjea, Asura and
other have inﬂuenced their eco-systems in varying practices of agriculture and pasture.
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Jharkhand is a component of biodiversity rich regions of India because of its diverse
physiographic and climatic conditions. The State of Jharkhand has notiﬁed forests covering
23,605.47 km2 which is 29.6 % of the total geographical area (79,714 km2) of the state. The forests
for the state range from Tropical Dry Deciduous Forest, Moist Deciduous Forest, Dry Peninsular
Forest and Dry Mixed Deciduous Forest (Table 3). Dry Peninsular Sal Forests are the major
chunk of the forest wealth of the state and lowest are Dry Tropical Butea Forests. Forests of the
state form catchments of the three main rivers are Koel, Damodar and Subernekha. State is also
rich in wildlife belonging to a wide range of taxa for both plants and animals. This can be
attributed to a terrain, variety of terrain and land forms (including water bodies).
Table 3. Forest type of Jharkhand

The biodiversity of the state is under major threat due to a variety of adverse factors. These are
mining, roads and, rails construction, Dams and irrigation schemes, construction of mineral
based factories and industries, stone quarrying and unrestricted grazing by free range cattle etc.
The state is committed to conserve its biodiversity. The conservation efforts are reﬂected in
budgetary and infrastructural support that the state government is extending to this cause. A brief
information on forests related data mentioned below shall help understand the expanse of
biodiversity in the state of Jharkhand.
Biodiversity Rich areas in Jharkhand
Saranda forest is the largest and densest forest in the Asia and known for home to Flying Lizard,
an endangered reptile. It is believed that some of its parts are so thick that not even sunlight can
pass through the upper storey vegetation. The forest ﬂora includes some important species like
Sal, Asan, Gamhar, Karam, Harre, Bahera, Sidha, Arjun, Shisham, Teak, Khair, Kend, Kusum,
Mahua, Piar, Palas, Semul, Salai, Bamboo, Jamun, Karanj, Imli, Mahulan, Kanod etc. Several
medicinal plant species are native to the state and collected by ethnic community to cure various
alignments. A huge number species yielded precious Non Timber Forest Products (NTFPs) the
important ones being tendu leaves, mahulan leaves & ﬂowers, myrobalans etc.
The faunal diversity includes several species of amphibians, reptiles, birds, tiger, leopard,
elephant, Cheetal, Sambhar, Barking Dear, Black Buck, Gaur, Neelgai, Wild Boar, Wolf, Wild
Dog, Sloth Bear, Hyena, Langur, Rhesus Monkey and Porcupine. The state was reported to have
about 35 tigers; 164 leopards; 672 Barking deers; 16,384 Cheetal; 3,052 Sambhar; 62
Chausingha; 44,920 Common Langurs; 8 Common Otters; 2,718 Hares; 613 Hyenas; 256 Indian
Bisons; 395 Indian Giant Squirrels; 559 Jackals; 11 Jungle Cats; 64,685 monkeys; 1,262 Neelgai;
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57 Pangolins; 425 Porcupines; 1,808 Sloth Bears; 18,550 Wild Boars; 537 Wild dogs; 874
Wolves; 56 Hornbills (Dhanesh); 5,684 Peafowls; 325 Jungle fowls and 772 elephants
(www.jharkhandforest.com).
However, no comprehensive study on biodiversity has been carried out in the state so far. General
collections on plants and orchids are mentioned by Prain (1903), Duthie (1906; 1920), Haines
(1921–1924), Raizada (1975), Mooney (1950), Ghosh (1971), Das (1996), and Sharma and
Sarkar (2002). Recently, an analytical work on the ﬂora of Bihar (which includes plants of the
new state of Jharkhand) by Singh et al. (2001) based on earlier surveys and collections has been
reported (Table 4).
Table 4. List of reported Flora (Singh et al., 2011)
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MAJOR THREATS TO FOREST GENETIC RESOURCES
The following are the pressure on genetic resources in the state over the past several centuries.
Some of the major threats are discussed below:
Habitat loss and fragmentation: The destruction of habitats is the prime cause for the loss
biodiversity. When people cut down trees, ﬁll a wetland, plough grassland or burn a forest, the
natural habitat of a species is changed or destroyed. These changes can kill or force out many
plants, animals, and microorganisms, as well as interrupt complex interactions among the
species. A forest patch surrounded by crop lands, orchards, plantations or urban areas is an
example of fragmented habitats. Overexploitation of a particular species reduces the size of its
population to an extent that it becomes vulnerable to extinction.
Disturbance and pollution of soil, water and environment: Communities are affected by
natural disturbances, such as ﬁre, tree fall, and defoliation by insects. Disturbances by man differ
from natural disturbances in term of its intensity, rate and spatial extent. Further, some human
impacts are new, never faced before by biota, e.g., the vast number of synthetic compounds,
massive releases of radiations or spillover of oil in sea. These impacts lead to a change in the
habitat quality. Pollution may reduce and eliminate populations of sensitive species such as
pesticide linked decline of ﬁsh-eating, birds and falcons. Lead poisoning is another major cause
of mortality of many species, such as ducks, swans and cranes, as they take in the spent shotgun
pellets that fall into lakes and marshes.
Climate change: A massive side effect of air pollution is global warming. Human caused
increased in green house effects are likely to create disturbances in atmospheric temperature
affecting living ﬂora and fauna. Forest is as a whole shall be under stress because environmental
condition shall detoriate causing further problem to the biodiversity.
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Introduction of Exotic Species: Introduction of species new to the geographical region is
basically exotic or alien for the host area. Such exotic invasive species are considered second only
to habitat destruction as a major cause of extinction of species. Water hyacinth clogs rivers and
lakes and threatens the survival of many aquatic species in lakes and river ﬂood plains of
Jharkhand. Lantana camara, Parthenium spp. has invaded many forest lands in different parts of
Jharkhand and is strongly competing with the native species.
Deforestation: Majority of the population of state depend upon forest for fuel wood collection.
Hence fuel wood collection is the prime region for destruction of forest in state.
Other threats: In Jharkhand these include clearance of forest areas for agriculture, human
settlements and ﬂooding by reservoirs; urban encroachment leading to deforestation; changed
physical and biological environments brought about by factors such as extreme climatic events,
invasive weeds, pests and diseases and indiscriminate burning; land use policies and land tenure
issues that constrain or inhibit efﬁcient, effective and sustainable management of forest genetic
resources (FGR) and lack of capacity (trained human resources, infrastructure and ﬁnances) to
develop, implement and monitor FGR projects, and general lack of awareness of the importance
of conserving and sustainably utilizing FGR.

BIODIVERSITY CONSERVATION
Conservation of biodiversity in the state is grouped into two categories- in-situ and ex-situ.
In-situ measures: The sustainable management of Forest Genetic Resources (FGR) is a primary
global concern today, more as we observe the year of 2011 as the International year of Forests.
Biodiversity/ genetic resources are facing a great threat from the anthropogenic factors and
change in environmental conditions, and hence their conservation is necessary (Kumar et al.
2005). A National Park and 11 Wildlife Sanctuaries are located in the state (Table 5). The National
Park and Wildlife Sanctuaries covered 2,200.58 km2 areas which is about 2.75 % of the total
geographical area of the state.

Table 5. National Park and Wildlife Sanctuaries of Jharkhand
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Department of Forest constituted a Forest Surkasha Committee for protection of Forest in state.
Along with this committee local peoples are associated and organized a various programme for
conservation of state forest. Apart from this Department of forest also implement Forest
Conservation Act 1865, wildlife Protection Act 1972, Environment protection Act 1986 and
Biodiversity Diversity Act 2002. In spite of the efforts in recent decades, much needs to be done
for conserving biodiversity. Some measures would be:
- Creating a network of special reserves for conserving at least two representative areas of
different ecosystems.
- Generating public awareness and interest in biodiversity conservation.
- A fool-proof system for monitoring biodiversity conservation.
- Sustainable use of components of biodiversity.
- Impact assessment and minimizing adverse impacts.
- No forest working in representative ecosystems.
- Conservation of forests by farmers by recognizing their indigenous/tribal rights.
- Recognizing and supporting sacred grooves where the indigenous/tribal people of the
state celebrate Karma and Sarna festivals to pay the worship towards Adina cordifolia and
Shorea robusta tree, respectively. These festivals are the unique way to conserve the
important forest genetic resource in the state. Wood of Goose Berry (Amla), Bael
considered in Hindu mythology as representative of Vishnu and Shiva is mostly avoided by
the indigenous people while gathering fuel wood.
- Regional coordination, cooperation and collaboration are essential for successful
implementation of strategies and actions for the conservation, management and sustainable
use of forest genetic resources within the state.
- Successful implementation of the proposed strategies and actions is affected by crosssectoral linkages such as environmental management, poverty alleviation, regional
development and land policies.
Ex-situ measures: It involves maintenance and breeding of endangered plant and animal species
under partially or wholly controlled conditions in botanical garden (arboreta/herbal garden),
nurseries, zoos, conservation stands and gene bank, seed bank, pollen bank, semen bank, tissue
culture and DNA bank. Birsa Munda Zoological Garden is used for ex situ conservation of ﬂora
and fauna.

CONCLUSION
Genetic resources grant vital material for selection and development through breeding to ensure
food security wishes of the world's rapidly increasing population. Conservation and utilization of
genetic resources are important components of ex-situ collections. Management of ex-situ
collections requires creative and adaptive decisions tailored to operating conditions that are
speciﬁc and continuously changing. Conservation of forest biological diversity which includes
forest genetic resources is essential for sustaining the productive values of forests and for
maintaining the health and vitality of forest ecosystem of Jharkhand and thereby maintaining
their protective, environmental and cultural roles. It is well known that forestry will continue to
be pushed to more marginal lands and the Jharkhand is no exception, as the Earth's population
grows and higher-quality land is used for agricultural crops or converted to urban uses. We will
need to develop a new measurement to our planning and management of forest genetic resources.
The only way to achieve this is to have access to a wide range of genetic diversity with relevant
information on species distribution, patterns of genetic variation and the critically important
understanding of the biology of the species. In this sense research will continue to be an important
part of our ability to manage forest genetic resources in the future. We have only been able to point
out a few of the immensely diverse genetic resource of the region and many more to be identiﬁed,
categorized and listed before they are lost to eternity.
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