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Several small valleys in India offer a wonderful experience to nature
lovers and hikers. The vast open hay-fields above the tree line present
endless view of the variously coloured Himalayan flowers. The most
interesting of them, aesthetically or botanically, are seen in the higher
altitudes of 2400m and above. The arrival of spring brings forward an
uprising stream of colours, when the ‘semal’ and the ‘palas’ with their
blazing red flowers put the lower altitude forests on fire. It is also the
time for ‘burans’ to spread its hues at a height of above 2400m, adding
colours to the blue and white panorama of snow. The flowers grow
not only in the ‘Valley of Flowers’ in the Garhwal Himalayas, but are

also found on different tracks habitually up to great heights as even in the hay-fields, and on
rock cracks and moraines.

Thus, biodiversity is essential not only for environmental stability and food security but
also for scenic beauty which is depleting at an alarming rate due to demographic, institutional,
educational and socio-economic reasons. Realization of adverse impact of environmental
degradation and awareness generation efforts has oriented people to come for nature-based
tourism.

The paramount importance of assessment and conservation of biodiversity, therefore, can
not be overemphasized. There is also a need to set-up a co-coordinated programme for systematic
biodiversity management and monitoring, at least in major forest types or eco-regions. It is
also desirable to keep regulatory regimes in place and concerted efforts need to be made to
attract peoples’ participation in a big way in this exercise. Education should be provided and
capacity should be built in a manner that people may derive intangible as well as economic
benefits from conservation efforts to improve their livelihood.

The rare species call for our special attention as these are the failing species which are
becoming genetically weaker and are unable to withstand species competition as well as
environmental changes. Recent studies indicate that nearly 35 per cent of vascular plants in
India are endemic and about 900 taxa of plants are rare and endangered.

In the present era of scientific development, growing industrialization and drastic surge in
transportation facilities along with several other anthropogenic activities like excessive use of
polythene and plastic items as well as electronic wastes are leading to environmental pollution
hazards. Global warming has attracted the attention of every individual sensitive to environmental
conservation and natural resources. This has been witnessed in the form of national and
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international debates wherein individuals from different walks of life are putting their heads
together bringing about multilateral agreements. The Earth Summit of 1992 at Rio de Janeiro,
Kyoto Protocol and the United Nations Environment Programme are glaring examples in this
regard. India has not only signed the Kyoto Protocol but also has the privilege of hosting in
October–November, 2002 the Eighth Conference of the parties to the United Nations Framework
Convention on Climate Change (UNFCCC).

The United Nations proclaimed 2010 to be the International Year of Biodiversity, and people
all over the world are working to safeguard this irreplaceable natural wealth and reduce biodiversity
loss, which is so vital for human well-being. We need to do more. Now is the time to act. The
slogan for International Biodiversity Year is:

Biodiversity is life,
Biodiversity is our life.

And its objectives are:
• To raise awareness of the importance of conserving biodiversity for human well-being

and promoting the understanding of its economic values.
• To enhance public knowledge of the threats to biodiversity and the means to conserve

it.
• To encourage organizations (and through them individuals) to take direct or indirect

biodiversity conservation activities.
• To celebrate the achievements of Countdown 2010 partners and other stakeholders.
• To report on the possible failures for not achieving the target
• To prepare the ground for communicating the post-2010 objectives.

It is, therefore, extremely gratifying that the volume entitled “Biodiversity: An Overview”
which has been compiled through inviting experts from different parts of India is being brought
out by M/s I.K. International Publishing House Pvt. Ltd., New Delhi, in this Year of Biodiversity
is bound to broaden the canvas of knowledge of one and all interested in the subject. The
Editors, Dr Mukesh Kumar and Dr R.K. Gupta, deserve our warmest compliments for the
sincere efforts put in by them. The overall supervision and consistent guidance, furnished by
the Consulting Editor, Prof. G.S. Paliwal, a committed Senior Botanist of the country, has
certainly enriched the book with the much wanted scientific acumen. These have cumulatively
resulted in the collection of such wide ranging and informative articles. I, therefore, commend
the book which will surely be welcomed not only in India but also abroad.

(Prof. D.P. Singh)
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The Reference Book entitled, “Biodiversity: An Overview” edited by Dr
Mukesh Kumar and Dr Rajan Kumar Gupta which is at your hands at
this moment consists of the recent concepts and status of biodiversity in
the present context.

Biodiversity refers to variety of life forms, i.e., the different plants,
animals and micro-organisms. It has been defined as ‘the variability among
the living organisms from all sources including, inter alia, Developed,
Agricultural and Natural ecosystems and the ecological complexes in the

biosphere of which they are the part. This includes diversity within species, between species
and of ecosystems’. During recent years, biodiversity has become a global issue of discussion
at all important international fora. The ‘Convention on Biological Diversity’ a specific document
on biodiversity, was discussed and adopted in Rio de Janeiro (Brazil) during the United
Nations Conference (June 1992) on Environment and Development, also known as ‘Earth
Summit’.

The earth summit meeting made the terms ‘biological diversity’ a political catch phrase.
Since then, it has become clear to a wide public which is increasingly being confronted with
a dramatic loss of organisms at the level of species. At the same time, we are becoming
aware that more than 905 of our cohabitats on this planet currently remain undiscovered. A
great number of them would presumably disappear forever without our ever having known
them.

Biodiversity provides to the humankind enormous benefits in the form of food, medicines
and industrial and other by-products, and has the potential for providing many more yet unknown
benefits. It also offers an array of essential services through natural ecosystems. These include
maintenance of the gaseous composition of the atmosphere, shaping the climate and producing
the soil. Simultaneously, it is essential for the proper ecosystem functioning and stability, the
so-called sustainability.

In this book, the erudite editors, having been closely guided by the Consulting Editor,
Prof. G.S. Paliwal have collected valuable information on different aspects of biodiversity.
This will help the students, researchers and members of the general public to understand the
effects of man’s activities on various ecosystems. Starting with the salient features of
biodiversity and biodiversity hotspots, they have emphasized on the biodiversity of protected
groves, wetland flora, mangrove vegetation, orchids, ethnobotany, medicinal plants, pollen
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diversity, grassland diversity, medico-religious as well as ethno-veterinary plants and the impact
of changing water regimes on the depletion of biodiversity.

I hope this treatise will be of immense help to the students, researchers, environmentalists,
foresters and all others who owe interest in the biodiversity conservation and utilization of
natural wealth. The editors deserve high appreciation to execute this challenging task.

(Prof. S.C. Tiwari)

Message



Biodiversity at global scale is a balance between the rate of speciation and the rate of extinction.
At a regional level it is a balance between the rate of immigration/invasion and that of local/
regional extinction. These rates determine the persistence of the communities. It can be assessed
at genetic, population, species, ecosystem and landscape levels, at three spatial scales, viz.,
local, regional and global. While for assessment at genetic level, molecular techniques are most
profitably used, assessment at other levels depends upon field samplings. Depending upon the
objectives, the inventory could focus on single species or multiple taxa. For single species
inventories, the focus could be on high impact, indicator, umbrella, flagship, threatened or
economically important species.

Biodiversity provides to the humankind enormous benefits in the form of food, medicines
and industrial products, and has the potential for offering many more yet unknown benefits. It
also provides an array of essential services through natural ecosystems. These include
maintenance of the gaseous composition of the atmosphere, shaping the climate and producing
the soil. It is essential for the ecosystem function and stability. There are several hypotheses
being tested for relationship between biodiversity and ecosystem function.

Biodiversity is not uniformly distributed on the earth. There are broad patterns, such as
increasing variations in plants and animals from poles to the equator. It is more concentrated in
the tropics because of conditions which permit higher rates of speciation and lower rates of
extinction. About 44% of vascular plants and 35% of vertebrates are concentrated as endemic
species in 25 hotspots, which account for only 1.4% of the local land area.

The pool of living diversity is dynamic, it increases when new gene variation is produced,
a new species is created or a novel ecosystem formed and it decreases when the genetic
variation within the species decreases, a species becomes extinct or an ecosystem complex is
lost. Today, as ever, human-beings are dependent on their sustenance, health, well-being and
enjoyment of life on fundamental biological systems and processes. Humanity derives all of its
food, many medicines and industrial products from wild or domesticated components of biological
diversity. Biotic reservoirs are source of recreation, and tourism and underpin the ecosystem
which provides us with many services.

The Indian region represents an immense variety of climatic and altitudinal zones and is
floristically rich. The ecological habitats vary from humid tropical Western Ghats to the hot
deserts of Rajasthan and ice-capped mountains of the Himalaya to warm coasts of Peninsular
India. These habitats favor a wide variety of plants and animals as well. It is estimated that
over 45,000 species of plants are accounted for in India which represent 11% of the known

PREFACE



x Contents

plant species of the world. These are distributed in varied groups, viz., Angiosperms-16657
spp., Gymnosperms-64 spp., Pteridophytes-1022 spp., Bryophytes-2584 spp., Lichens-1600
spp., Fungi-23000 spp., Algae-2500 spp., and Bacteria-850 spp. The flowering plants of India
comprise about 6% of the world’s known flowering plants. About 315 families (of a total of
400 now defined) and 2250 genera of flowering plants are known to occur in India in different
ecosystems.

The loss of biodiversity is a global crisis. There is hardly any reason on the earth that is
not facing ecological catastrophes. Biological extinction has been a natural phenomenon in
geological history. However, man’s intervention has speeded up extinction rates all the more.
The destruction of the world’s tropical forests, which are disappearing at an alarming rate, is
one of today’s urgent global environmental issues. The loss of plant/animal diversity has immediate
and long-term effects on human survival. The plant genetic resources are being depleted at an
alarming pace throughout the world. Current rates of extinction demand immediate concerted
efforts for conservation of biodiversity.

We seem to be entering into the phase of mass extinction. Today, we are losing two to
five species per hour from tropical forests alone. This amounts to a loss of 16 m populations
per year or 1800 populations per hour. If the present trend continues, about 25% of the total
2,50,000 higher plant species will be lost in the next few decades and another 25% by the end
of the 21st century. There were around 25,000 species of flowering plants some 125 million
years ago, by the late Cretaceous this number had swelled to 100,000 and today there are
some 2,00,000 species of plants on Earth. Additionally, while the past extinctions occurred
each time over a span of million years or less, the present mass extinction may well occur
within a short period of about 200 years, and plants (which make the base of the food chain)
will be equally or worse affected.

India’s phytodiversity is one of the most significant in the world. India is one of the
twelve mega-biodiversity centers in the world and also an important center of origin of
agrobiodiversity. It is therefore, very important to study, document and conserve the plant
wealth of India and also of the world before its extinction. While it is generally accepted today
that the conservation of all biodiversity should be our goal, especially through the preservation
and sustainable use of natural habitats, this is an ideal that is unlikely to be achieved and there
are convincing scientific, economic and sociological reasons for giving priority to the conservation
of the major centers of plant diversity throughout the world.

The strategies to conserve the biodiversity include establishment of protected area
network and corridors with emphasis on appropriate levels of management, reduction of
anthropogenic pressure on natural populations by cultivating them elsewhere, programmes
of augmentation, reintroduction and introduction of target taxa, restoration of degraded
habitats, etc. The conservation strategies can be either, in-situ conservation of genetic
resources within their ecosystem and natural habitat or ex-situ conservation of components
of genetic material of biological diversity outside their natural habitat. The choice of
conservation strategy depends upon the nature of the material to be conserved, i.e., the
life cycle and mode of reproduction, size of individual population and ecological status.
Ex-situ techniques include the establishment of botanical and zoological gardens, banks
of pollen, seed tissue culture, DNA, etc. Establishment of forest reserves, national parks,
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