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About Us

he BNHS India (Bombay Natural History Society)

established in 1883, is India's best recognised

environmental NGO working for conservation, through

research and education. Much of the ecological
information on India is an outcome of effarts of BNHS scientists
and its members over more than a century. The BNHS has many
achievements to its credit, ranging from the conservation of
many wild species and habitats to research and documentation
on mammals, birds, flora and fauna. Conservation Education has
always been a primary concern of BNHS.

The Conservation Education Centre (CEC) conducts innovative
and interactive educational programmes for different target
groups such as children, teachers, teachers, trainers, NGOs,
corporate groups, government officials etc.. The Centre has been
designing and disseminating educational resources to spread
awareness about biodiversity conservation. For more details log
on to www.bnhs.org

The Royal Society for Protection of Birds (RSPB) was founded
in 1889 and since then has grown into Europe's largest wildlife
conservation society. It exists to secure a healthy environment for
birds and wildlife, helping to create a better world forusall. Itis a
charitable organization with more than one million members,
12,000 volunteers, 1,400 staff, 188 nature reserves, 10 regional
offices, four country offices, and one vision - to waork for a better
environment that is rich in birds and other wildlife.

The RSPB manages nature reserves so that wildlife can flourish
and people can get closer to nature. It also shares its knowledge
and enthusiasm to help people of all ages enjoy the natural
world. This includes an extensive education programme to
enable young people to learn more about the environment.

For more details log on to www.rspb.org.uk.
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Foreword ey

Dear Educators,

The BNHS has been furthering the cause of environment education over the last 120 years. It thus
gives me great pleasure to introduce this book to my teacher friends. | am sure it will help you to fill
several gaps in the way you are already dealing with environmental issues in your class, Perhaps it
will also help you to change the way you live your own life, that of your family and your community.
Think of your years as a teacher who had educated hundreds of children. Imagine what could have
been achieved for our environment through them, if you had used a strong pro-environmental
approach to your teaching. | have worked with teachers interested in the field of environment
education for more than three decades and they have done wonders.

At Bharati Vidyapeeth Institute of Environment Education and Research an environmental content
analyses of school textbooks from every State in India of standards | to X of Science, Geography,
Social science and Language found that concepts related to sustainability and the need for
sustainable lifestyles was nearly non-existent. We found that while the knowledge needed for
teaching natural resource use in the teacher community existed the tools required to link this to
action was frequently missing.

But| must caution you, Sustainable living cannot be taught it is learned through real life experiences.
You will have to become an example and your students will follow your leadership. Providing
students with the appropriate knowledge of our environment leads to a greater awareness of the
student's own environmental assets and problems. This leads to a heightened concern, which leads
to pro-environmental action.

| have often been asked, what is the most important tool for environment education. | strongly
believe this is done through creating a love for Nature.

In view of the Honorable Supreme Courts initiative to introduce environment education into school
curriculum teachers will have to modify their teaching techniques to create a pro environmental
community for the future. As suggested in this book we need to infuse environment education into
every subject and also create a separate time and space where environmental issues can be learned
through a focused subject that integrates the learning from all the different subjects. We need this
dual strategy to make it work.

Developing sustainable lifestyles is about explaining students how we use natural resources. What is
the nature of the resource? Who uses it? How is it overused or misused? And finally how can it be
conserved. It is answers to these questions that will bring about environmental consciousness. | am
sure that as your students begin to change their lifestyles, you will experience the same joy that |
have felt over the last three decades when young people | have had the pleasure of interacting with
have become torch bearers of conservation.

I salute all the teachers who have furthered the cause of environment education over the years and
are currently directing the future of India through their efforts as committed environmental
educators,

I wish you all the bestin helping to protect India's environment,
Dr. Erach Bharucha
Bharatiya Vidyapeeth of Environment Education and Research

Bharatiya Vidyapeeth Deemed University

Pune, Maharashtra,
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If we leave enough places in the world:

where silence is not broken with our noises,

where space is not altered with our objects, .

where evolution is not interrupted with our progresses,
where misery is not consolidated because of our greeds,

we will be worthy of being part of the shared miracle of life.

Manfred Max-Neef
i of the Universidad Austral de Chile

Nhatis sustainable living?

' Sustainable living means living with an increasing awareness of how one's daily choices
effect the natural environment: air, water, land, sea, plants, and animals and taking action
to the reduce impact. Our daily lifestyle choices cycle back to affect one's own body through
the water we drink, food we eat, air we breathe and the way we connect ourselves to our
surroundings,

. i S

* Inrecent human history, populations in developed countries have experienced economic
growth beyond any comparison in the world's past. Segments of the world's population
now consume natural resources to an extent well beyond their basic needs.

* Over consumption depletes natural resources, making them unavailable for future
generations (e.g., fossil fuels) and reduces the ability of the land to process waste (e.q., I
filling of the garbage dumps, nuclear waste).

* The natural environment gives us signs that populations are not living in balance. These
signs include deforestation, soil degradation and loss of top soil, filling up of wells, inability l

Talt

to eat local fish, local species extinction, higher rates of asthma and other health effects due
to air pollution, skin cancer due to ozone loss, and more.

* TheEcological Footprint that calculates the land required per person based on energy used,
materials consumed and disposed, food production, water usage, motor fuels consumed,
and built space versus open space. This tool has been used by individuals, communities,
nations and the world as a whole, giving a comparable value to the carrying capacity of
their respective supporting ecosystems. E.g. the largest ecological foot print is that of
United States, where an individual uses 24 global acres against 12 global acres which U.S.
can actually afford. For comparison, Australia's land can support 47 global acres/person
and the population has an ecological footprint of 19 global acres/person. Germans have an
ecological footprint of 13 acres, while countries like India have an ecological footprint of 2.

*  Although India's Footprint has exceeded its domestically available biocapacity for aver forty
years, ecological demands have continued to grow to more than double biocapacity by
2002. The ecological deficit that exists when ecological demand exceeds supply can be
financed by importing biocapacity, liquidating existing stocks of ecological capital, or
allowing wastes to accumulate and ecosystems to degrade.

*  Welivein a society thatis not living sustainably. Sustainable living promotes actions peaple
can do in their daily lives, at work and for recreation to increase the balance between ones
needs and available resources. Collectively, each individual's efforts to live sustainably add
up to create sustainable communities and nations, Actions empower us and make a
difference in our own life and as part of the whole.
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What is the role of education for sustainability?

The role for education for sustainability is to empower people to use their existing knowledge.
In arder for any changes to take place, which might shift our thinking towards environmental
sustainability, we must all believe that our actions can make a difference, that we are capable
of creating change. This is the empowerment that experts argue can be encouraged through
environmental education as alife long process.

It is clear that the roots of education for sustainable living are firmly planted in environmental
education. While environmental education is not the only discipline with a strong role to play
in the reorienting process, it is an important ally. The motto of the environmental education
movement has been: “think globally, act locally”.

This book, *In Harmony with Nature - a teachers' handbook on learning for sustainable living
in Maharashtra’ aims at empowering the teachers so that they further empower their stu dents
with the knowledge and activities on sustainable living.

How to use this handbook?

This cross-curricular book has been developed for earners of teachers of secondary school. It
has been designed to provide you with support materials and activities that will help you to
integrate the concept of Sustainable Living across the school curriculum. students, parents
and professionals are also encouraged to use this book. It has been developed after a series of
workshops with teachers and in consultation with Royal Society for Protection of Birds (RSPB).
The information and activities included here are not prescriptive but should be adapted to
meet your needs. They cater for both the young and older age groups. Teachers and parents
are encouraged to use current articles from newspapers, magazines, video films, as well as
other resources, to add variety, depth and stimulate discussion. The aim of this book is to
make each one of us review our lifestyles and behaviours so that we may evaluate our impact
on the environment and turn our efforts into education for sustainable development. The
book has been published in two languages; English and Marathi.

Integrated Learning

The themes developed in this book can be easily integrated in different subjects across the
curriculum. Guidelines are provided to assist you in each thematic area. Teachers must
emphasize that the guiding principles of environmental education- knowledge, skills,
attitudes and values- are interlinked and are built into all the themes addressed in this book.
Anexampleis given below:

Social science
(Water badies and their sources)

A
Science | Mathematics
{Aquatic ecology) (5tatistics of water availability)
Water
Chapter
F
Languages ) Art
(Interviews and debate skills) (Poster making}
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Themes of the book

People. The themes have been deliberated after a workshop with experts. Each chapter
is divided into two sections; Background information and Activities. The
comprehensive background information enables teachers to develop better
understanding of the subject. There are set of 5-6 activities that are designed to bring
out not only the attitudinal changes among the children but also encourage them to
take an active role in solving or understanding their local environmental issues. The
activities are action-oriented and encourage the learners to undertake research, carry
out surveys and guestionnaires, and participate in projects and a host of activities that
take them outside the classroom.

«  The handbook deals with six chapters namely; Biodiversity, Air, Water, Soil, Energy and |
i

+  The language of the book has been kept simple and the presentation of the textisin a
bulleted form which aids easy reading. The supporting illustration and photographs
make reading the book an interesting experience. The content of individual chapters is
enhanced with numerous case studies and facts. In order to make the book more
relevant to Maharashtra, wherever possible the local issues have been highlighted.

course material of Leadership in Biodiversity Conservation of BNHS, publications of
Centre for Environment Education and various websites both national and
international that provide information on environmental issues.

Glossary of technical terms is given at the end of each chapter. The technical terms are

-
£
« The text has been compiled from various sources which involves publications and I
indicated in bold. ’

The Giant Squirrel in a cartoon form is used as a mascot throughout the book. The Giant
squirrel, the state animal is an endangered mammal found in Maharashtra.

What is expected from the teachers?

» The chapters of the handbook include topics that are integrated with Science, Social
Sciences, Mathematics, Language and Art. It is therefore expected that the teachers
using this handbook should adopt integrated study approach. In order to help the
teachers with this approach, the handbook has designed activities wherein the relevant
subjects are mentioned. By using this method, teachers would be able to infuse the
sections of the handbook into the existing curriculum. The activities would be more
perceived as part of a practical session rather than an extracurricular activity,

»  Teachers are encouraged to assess their performance and for the same, they need to
keep record of all their work in a portfolio/file to include: worksheets used, written

assignments, research project notes, reports, audio-visual materials developed such as
leaflets, posters and photographs. They are also encouraged to write to us in case
difficulties are encountered.



Biodiversity

"Man did not weave the web of life, he is merely a strand in it.

Whatever he does to the web, he does to himself."

Chief Seattle

Nature has provided us with five basic elements - Earth, Fire, Space, Water and Air. The universal
oresence of these elements affects the functioning of our body and mind. This handbook aims to
influence young minds with the five elements of nature and we made a small change in replacing "space’
with 'Biodiversity'. This chapter deals with the basis of life's support system- Biodiversity.

How rich is Indian Biodiversity ?

India is the seventh largest country in the world. We have a diverse
geological range: the snowcapped Himalayan mountains, the flat
Gangetic plains, hill ranges of the Aravalli, Satpura and Vindhyas, the hot
desert in western Rajasthan, the swampy delta in the Sunderbans, the
waterways in Kerala in the south, the Western and Eastern Ghats and the
Deccan Plateau.

Landlocked on one side, we are bound by water on three other sides- the
Arabian Sea, Indian Ocean and the Bay of Bengal, dotted with island
clusters of the Andaman and Nicobar and the Lakshadweep.

It is this immense physical variety that along with its location in the tropical
and subtropical latitudes that has bestowed India with an inherent wealth
of life, making it one of the richest nations in terms of biclogical diversity.

Groups

Mammals
Birds

Reptiles
Amphibians
Fishes

Protista
Molluscs
Insects
Flowering plants
Gymnosperms
_ Bryophytes

|~ Pteriodophytes
Algae

Fungi

Biodiversity of India

No. of species

372
1,224
408
197
2,546
2.5%7
5,070
59,353
15,000
64
2843
1012
12480
23000



How many types of biodiversity exist?

In 1992, at the United Nations Earth Summit in Rio de
Janeiro the word ' biodiversity' was defined.

It simply means the variety and range of life forms on our
planet- termed as 'biological diversity' or ‘biodiversity'.
Biodiversity is broadly divided into three types, species diversity,
genetic diversity and ecosystem diversity. However,
domesticated diversity and micro-organism diversity also form
important components of biodiversity.

The variety and differences found in living organisms of the
present world in their structures, shapes, defense mechanisms,
feeding habits and life cycles is the result of the process of their
adapting themselves to different conditions and
environments. It is this adaptability that defines the bio-

diversity of an area.

Diversity in Rice

Genetic Diversity

Species Diversity

Species diversity refers to the variety of
life forms present on the Earth.

Each species of a living organism is
different from the other species e.g.
butterflies and moths are a different
species than lions and tigers.

Species diversity is usually the total
number of different species found in an
area, beit a forest ora pond.

* Genetic diversity refers to the variation of genes and genotypes between and

within the species.

* Genetic biodiversity results in variation within a particular species e.qg. rice colour,
which varies from white to red, from brown to black. We can also perceive diversity
in taste, odour, and size of the grain as a result of genetic diversity in rice.

* The uniqueness of endemic species also contributes to genetic diversity. These
species are limited to a specific geographical area (e.g. the black buck). They have
evolved to adapt to the special conditions in the area they inhabit today. If their
habitat is destroyed, for instance by destruction of grasslands and scrub forest
there is the probability of them becoming extinct.

He that plants trees loves others besides himself
Thomas Fuller

oqe



Biodiversity

Vertebrate Diversity Plant Diversity

Ecosystem Diversity

= An ecosystem is a group of living things
such as plants, animals and micro-
organisms who interact with one another
and as well as with the non-living elements
such as air, water, soil and minerals of their
environment.

* |t includes major natural systems such as
grasslands, mangroves, coral reefs,
wetlands and tropical forests etc. Thus,
ecosystem diversity is the diversity of
habitats with different living organisms
inhabiting it, found within a state or a
country or any political boundary.

* |t can also be referred to as the variety of
species or abundance of species within an
ecosystem, so the greater the variety of
species, the more diverse the ecosystem is
considered to be.

Domesticated Diversity

* Domesticated biodiversity is the result of manipulation of

genes by humans within a species to produce new

varieties of crops and new breeds of domestic animals. It
also includes adaptation of crops and domestic animals
to different climatic and geographical conditions.

* The ancient practice of domesticating animals has
resulted in India's diverse livestock, poultry and other
animal breeds.

* India's eight breeds of buffaloes represent the entire range
of domesticated biodiversity of buffaloes in the world.

Domesticated Sheep



Micro-organism Diversity

* Microbes play an important role in the recycling of natural

* Microbes in the roots of leguminous plants transform atmospheric
* The soil contains thousands of species of microbes, which decompose

* Some microbes make enzymes. While most microbes are useful, some

Biodiversity

* Just a teaspoonful of soil contains billions of these microscopic living
organisms! Microbes include bacteria, virus, protozoa, yeast, fungus,
and constitute a vital part of earth's life forms.

components. They live in the digestive tracts of most animals,
including humans and insects, where they break down food and
facilitate digestion.

nitrogen and make it available to the plants.

dead organic matter and help maintain soil structure.

can also be deadly, causing diseases among plants, animals and
humans.

What are Megadiverse Nations?

::;Eia ﬂ’- 4 g s g Ay * Biodiversity is not evenly distributed among the

62 I;J'J.;‘.j.,"'"r ' Y world's countries.

" g2 -‘g = I - f-,; = Barely a dozen countries, lying partly or entirely in
fdde ‘5\-"2 3 & 7 the tropics, account for 60 to 70% of the world's
“_'—“:“’ ) - biodiversity. They are referred to as Megadiverse
. WO [ 178 o Nations. Species richness is high in the tropics and

bty _ ; __.L_In';;;;_}.m the_cnld depths of the oceans as both these

N Vol AR regions are somewhat protected from
(’ 4 ' | sl disturbances due to inaccessibility.

, Il ,-‘ s / \ % * The 12 megadiverse nations include Brazil,

3 1% %".h_. / Colombia, Ecuador, Peru, Mexico, Zaire,

{ e E‘ Madagascar, Australia, China, India, Indonesia

and Malaysia.

What are Biodiversity hotspots?

British ecologist, Norman Myers, defined the biodiversity hotspot conceptin 1988.
Biodiversity hotspots are regions that harbour a great diversity of endemic species and at the same
time, have been significantly impacted and altered by human activities.

To qualify as a hotspot a region must support 1,500 endemic plant species or 0.5% of the global total
and must have lost more than 70% of its original habitat.

There are 25 biodiversity hotspots. These hotspots contain 44% of all plant species and 35% of all
terrestrial vertebrate species in only 1.4% of the planet's land area. In India, there are two hot spots.
Northeast Himalayan Range and Western Ghats.
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Biodiversity

fighlights of Indian Biodiversity

Vonders of Nature

India is the only country where all three blg cats, Iu.‘;n tiger and leopard are found.

The Blue whale is the biggest mammal. i‘t‘s as Iung astnght ﬂephanﬁ in arow.

The smallest wild catis the rusty. sputtad cat of m‘dlaf“ It usually weighs 'Iess than 1.5kg.

The nilgai is the largest antelnpﬁ in the worH wh'le the_ j"uur-homEd antelope is the smallest

one. N %
The Sarus Craneis the talleart ﬂyti“ng bird of lri;ﬁa anﬂ wor@ o
The only snakein the world whlch makessa ﬂﬁst 1& is the I(Tng Cobra found in India.

Of the 8 species of marine turtIES fuund in w{yuﬂﬂ,klmﬂa is home. to five and all are
endangered. ' ¢

Fossil records of the Himalayas show that r?lany anlnmﬂs whmh at present do not belong to
India, lived here during earher times. Animals such asglmﬁas h1ppupcrtamus chimpanzees,
orangutans, and baboons whlch are foreign tous rnﬁmad onourlandlong ago.

The world's best sandalwood: growsin the Marayoorbelt of Kerala.

Wild relatives of rice, fmger m:llet;’ pearl millet, sugarcane, pepper, turmeric, ginger and
nutmegare foundinthe Western Ghats, .

The oldest tree of the country is a Shaitoot tree at Jnsh:math in the Chamoli District of Uttar
Pradesh believed to be about 12,000 years old. Anﬂther is the deodar tree at Balcha, Garhwal
said to be 704 years old.

A banyan tree in the Anantapur district of Andhra Pradesh, has the largest canopy. The tree
covers an area of 5.2 acres and is believed to be over 600 years old.

The majestic deedar found in Jammu and Kashmir and Himachal Pradesh hawve trunks
measuring a record 12 m (39.36 ft.) ormore.

The ebony tree, which has the blackest wood, is found in Andhra Pradesh, Tamil Nadu, Madhya
Pradesh, Maharashtra, Orissa and Karnataka. '

The tallest bamboo found in Assam and Bengal grows to a hmght of 30.4 to 36.5 m. with a

diameter of 20-25 cm. The bamboo flowers only once in its lifetime every 15, 30, 60 or 120
years after which it dies.

The elephant creeper (Entada pursaetha) can grow to a length of 1.5 km, making it one of the
longest in the world. it has enormous bean-shaped pods over 1.5 m and 10 cm wide
containing chogolate-coloured seeds. It grows in the Eastern Himalayas and in the Western
Ghats of India. _

The Arabian Sea, the western waterfront of the Indian sub-continent, supports a diverse eco-

system and biota. Some 624 species of plants and 12,000 species of marine fauna are found in
these waters.



Biodiversity

Case 1: Wetlands

India has a rich variety of wetland habitats. They are the interface between land and water
systems. The wetlands are natural or artificial areas of marsh or water, and can be flowing
or static Wetlands include lakes, ponds, mangroves, swamps, marshes and coral reefs.
These areas are formed by the presence of water and
special environmental conditions that exist as a
result of this inundation.

Wetlands are distributed throughout the country
and occupy 58.2 millions hectares of the country's
land. Some of the threatened wetlands are Chilka
Lake (Orissa), Loktak Lake (Manipur), Wular Lake
(Jammu and Kashmir), Harike Lake (Punjab),
Keoladeo National Park (Rajasthan) and Sambhar
Lake (Rajasthan)

The Keoladeo National Park has been popular for the
migratory Siberian Cranes but in the last decade the
population declined drastically and presently there
are few Siberian Cranes visiting the park.

@.-

Siberian Cranes

Ramsar Sites

* To determine wetlands of .awan
International importance the Ramsar
Convention was set up in 1971. India
has been a contracting party to the “Honf—
Ramsar Convention since 1 February Pikiston
1982. The criteria for having a
wetland under the Ramsar
Convention are as follows: ol

» |If that wetland supports more than -
20,000 waterfowls. -

+ Ifit supports a substantial number of
individuals from particular groups of  Amblandea
waterfowl.

* If it regularly supports 1% of
individuals in a population of one

R

: ; Ramsar sites
speciesar SUb-SPEﬂiES. ’“ﬁ- A : int Coimers Wikife Aua In hactomss
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Biodiversity

FactFile '

Geographical area 3769sq.km
Area under forest cover (15%) Recorded: 63842 sq.km,
Actual: 46163 sq.km
Decrease in forest cover 2051 sg.km every year
MNo. of forest types 5
. No. of national parks and
wildlife sanctuaries 5and 35
State representatives: State animal: Giant squirrel

State bird :Green pigeon
State flower: Queen's flower
State fruit: Mango

* Maharashtra's varied habitat includes Western Ghats, Satpura Range,
Grasslands and Coastal Shoreline.

about 52 000 sq. km., ranging in altitude from 20 to 2,000 m. above sea
level. From north to south, the ghats span 750 km. with an average breadth
of 80 km. Twenty-one percent of this area is managed by the forest
department, of which Sanctuaries or National Parks protect 25 percent.

« Satpura Range: These ranges which runs east to west, north of the
Sahyadris, has mainly dry and deciduous types of forests, with a mixture of
various types of habitats including open, dense and riparian forests, small
reservoirs and patchy grasslands. It has a wide altitudinal variation from
350 to 1,200 m above sea level, The Forest Owlet, which was believed to be
extinct, was rediscovered here in 1997 after 113 years. Some of the
mammals recorded here are the leopard, sloth bear, four-horned antelope,
striped hyena and jungle cat.

* Grasslands: An important habitat for wildlife, have often been treated as
wastelands. As a result, they have been converted to agricultural lands, or
have succumbed to cattle grazing or urbanization. The few fragments of
grasslands that still exist in Maharashtra are home to the highly
endangered Great Indian Bustard , Lesser and Greater Floricans in Nanaj
Wildlife Sanctuary.

* Konkan Coastline: It varies from rugged, rocky shores to sandy beaches, to
mangroves. In many places like Phansad, in Alibag District, coastal
woodlands abound near the sea.

* These diverse habitats serve as homes to a wide variety life forms such as
tiger, leopard , gaur, nilgai, sambar, chital, giant squirrel, sloth bear, four
horned antelope and barking deer are some of the large mammals
commonly found in the protected areas of Maharashtra. There are more
types of birds than mammals in Maharashtra, like the bulbul, shama,
cuckoo, parakeet, drongos, green pigeon, wagtails, flycatchers, sunbirds,
grey jungle fowl, great Indian bustard and above all the beautiful peacock.




Biodiversity

Economic values

* Each species has potential value to human hmngs as do_
healthy ecosystems.
* In our day-to-day life, we depend

Aesthetic and Ethical values

* Biodiversity in India, particularly, is important for its
religious, spiritual and other traditional purposes.

* Various plants and animals have ritual significance
and are considered sacred on account of their
association with different deities.

* Reverence and care for nature has been an integral
part of our history. Emperor Ashoka set up hospitals
and reserves for wild animals and birds, as is evident
from the text of ane of his pillar edicts.

Is our biodiversity safe?

Human activities have been resulting in the loss of biodiversity in the many ways listed below.

* loss of Forest Cover: Ideally, in India, the land under forest cover should be a minimum 33%, but
satellite data indicates that India's forest cover is between 12-19% of the total land area. Large areas
rich in biodiversity have been reduced to small pockets. Such degradation of forests and unique
habitats snatches away the abode of countless organisms.

* Man-made Forest Fires: Most forest fires are caused by human carelessness. These fires wipe out the
homes of insects, birds, reptiles and mammals who take shelter in trees and shrubs. Also, by burning

down the complete foliage, herbivores are deprived of their food. The carbon dioxide given off by
the fires adds to the green house effect.

* Agricultural Expansion: Clearing of forests for cultivation has posed a serious threat to India's
biodiversity. According to the Forest Survey of India (1987), over 26,200 sq.km of forest was
converted for agricultural purposes all over India between 1951 and 1980.
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lllegal Logging: In spite of strict laws against illegal cutting of trees, dense forests have been reduced
by those who continue to break the laws and who find it easy to access the forest for free firewood to
use as fuel.

Mining: Many pristine forests in the Western Ghats have been desecrated by leasing land to mining
companies who bring great pressure upon the government to denotify areas within National Parks.
One such example is the Kudremukh National Park in Karnataka. In spite of a great deal of
opposition, an iron ore mining company was granted permission to mine.

Case 3: Biodiversity in Business

Many plants of medicinal value are being injudiciously collected from the
wild, resulting in their extinction.

» Safed Musli or Chlorophytum borivilianum: It possesses unique
medicinal properties and is claimed to be a natural energy tonic. It is
being used increasingly in ayurvedic preparations and being sourced by
pharmaceutical companies all over the world, making it a billion dollar
industry. The Gulf countries, Europe and USA are major importers of the
dry roots of this plant. Of the available quantum, 95% of it is from wild
harvesting.

» Sarpagandha or Rauwolfia serpentina: In traditional medication the
roots of this plant are used to treat high blood pressure and intestinal
disorders. With its acceptance in the allopathic system the demand for
it has increased vastly. Though considered 'endangered' by the World
Conservation Union, it is nonetheless being over-harvested because of
its medicinal properties.

* In India there are 7000 medicinal plants that are being actively used.
Ninety-five percent of these are collected from the wild. The country's
booming export trade in medicinal plants has risen three-fold in the
past decade. As a result, 120 species have become rare or endangered.

Changing Agricultural Practices

Monoculture is a new trend in agriculture today. Instead of the traditional practice of cultivating a
diversity of crops, only single, high-yielding crops are being cultivated. This not only drains the soil of
its nutrients, but also makes the entire crop much more vulnerable to disease or pest infestation e.g.
teak and sal plantations.

The Forest Development Corporation of Maharashtra also promotes monoculture by cutting trees in
forests outside national parks and sanctuaries and planting a monoculture of teak, eucalyptus or
Australian acacia trees. This adversely affects the rich biodiversity of natural mixed forests and
wildlife corridors.

In recent times, there has been indiscriminate cultivation of a hybrid variety of cotton called Bt-
(Bacillus thuringiensis) resistant cotton. This strain is supposed to contain a particular gene (cry1Ac)
imported from the United States that confers disease-resistance from bollworms to the crop.
However, monoculture of this variety of cotton, generation after generation, could lead to the
bollworm getting adapted to the toxin in the plant. This in turn is bound to lead to great economic
loss.
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Wildlife decimation

* Poaching and Wildlife Trade: The increasing demand for wildlife products in
international markets is severely threatening certain animals and plants in our
country. Wildlife trade is illegal in most countries today, second only in position to the
narcotics trade in the world's black-market. Most of the animals and plants are
poached for making ornamental articles, for medicinal purposes, manufacture of
leather articles, for use in exotic cuisines, as pets or are hunted
down just for sport. Despite severe laws and penalties,
such illegal operations still prevail in our country.

*  Hunting for Sport: In olden times, most of
the abundant wildlife was hunted for
sport and their numbers plummeted
drastically. Today, the cheetah is extinct
and the survival of wild tigers is in
jeopardy. Though hunting of any
wildlife for sport is now illegal, it is still
carried on surreptitiously.

* Indiscriminate collection of wild %
plants: Today, arbitrary picking of
medicinal plants , for indigenous therapy
by pharmaceutical companies has led to a
decline in the population of many precious wild
varieties.

Invasive species

Introduction of non-native species or exotic species, deliberately or
accidentally, has been a major threat to biclogical diversity
worldwide. These introduced species flourish well in non-native
areas at the cost of local species present in that area. This practice
could even upset the balance of the food chain already existing
amongst the indigenous species. India's biodiversity has also been
affected by the introduction of alien species.

The eucalyptus tree, native to Australia, was introduced in India
because of its beauty and the oil it yields. Lack of local pests or insects
feeding on it have led to its unhindered proliferation. Eucalyptus
plantation leads to steady depletion of the ground water table.

The Congress weed (Parthenium hysterophorus) was unknowingly
introduced into India. It is an herbaceous annual and a single large
plant can produce 25,000 seeds. Not only does it affect the
indigenous biodiversity by competing for resources with local flora
but it also causes asthma, bronchitis and dermatitis.

Lantana

* The Lantana plant (Lantana camra) a native of tropical and sub-
tropical America was introduced to India as an ornamental plant, but
is now become a flourishing and potential weed. Studies show that
floral diversity reduces in areas that are dominated by lantanas.
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Water Hyacinth (Eichhornia crassipes) is an aguatic plant that has
invaded many of the fresh water bodies in India. When water hyacinth
populations take over a body of water, they cover the entire water
surface; the vegetation below the surface is shaded and starts
decaying. This leads to a loss of oxygen in the water body. Water plants
growing inside the water body, fishes feeding on mosquito larvae and
other aquatic life forms suffocate and die. Thus mosquitoes flourish
leading to dengue and malarial fever.

Genetic Manipulation

Gene modification (GM) is the single most potent technology the world has ever known even more
powerful than atomic energy. It enables us to create modifications in the genes of an arganism, as
per our desire and allows the patenting of life forms for commercialization. This technology is lately
being used to develop crops that give better yield and long self-life.

Undoubtedly, genetically modified crops have the advantages of low calories, better appearance,
resistance to pests, longer self life, higher yields and so on. However, these are all short term benefits
that go hand in hand with many long term hazards.

As farmers go in for the GM crops or seeds that are available in the market, they no longer follow the
trend of preserving seeds from the previous batch of harvested crops. This leads to extinction of
seed varieties

Genetically modified crops do not have resistance to a wide range of pests and weeds. These pests
and weeds slowly adapt and turn into super-weeds and super-pests which grow well in association
with the GM crops. The super-weeds and super-pests can attack the natural variety of crops and
destroy entire fields.

Terminator crop technology, involves production of GM crops that cannot be further propagated by
the farmer himself. These crops die out after one yield. Thus the farmers are forced to buy seeds or
saplings for their next batch of crops. This makes them dependent on the product, for which they
have to spend huge amounts of money.

GM crops are deficit in many properties that are present in their wild u’aﬂﬂty Thus, many insects and
birds that flourish in association with the wild variety are directly or indirectly affected when the
wild varieties are replaced by genetically modified ones. Thls in turn affects the food web resulting
in ecological imbalance.

Other than the effects on the environment and its components, allergic reaction to GM food,
infectious diseases that may occur due to release of interior toxins by the modified food crop and an
increase in the rate of cancer cases are some of the direct effects on humans.
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Pollution and Global Warming

The pollution of air, water and land is further threatening the already threatened s I
flora and fauna. Pollution affects the functioning of the ecosystems
in which the plants and animals survive.

Certain air pollutants hinder the normal growth of plants
and animals. The pesticides and insecticides used in
farms and orchards have an adverse effect on
animals,

Many complex manufactured chemicals, including
plastics and some metals, cannot be broken down by
decomposers, permanently locking away the natural
resources that went into making them.

It is evident from scientific research that air
pollutants form a layer of gas above the atmosphere
and do not allow the Earth's heat, produced by solar
radiation, to escape into space. Therefore, the
temperature of the earth is increasing year by year
and many species that cannot adjust to warmer
temperatures are likely to face extinction.

(Read more about implications of air pollution on animal and plant life in the preceding chapter an Air).

Loss of traditional knowledge

* The tribals - our indigenous races - who have been
living and sustaining themselves for years in a
particular area, have valuable knowledge about the
local flora and fauna which they pass on from
generation to generation.

* However, today, the cities are luring them and
many are changing their lifestyles. They seek
different occupations in the hope of earning more
money, and the traditional knowledge of which
they are repositories is, if unrecorded, lost forever.
{Read more in the chapter on People)

Mr Scientist, can | tell you some medicinal
secrets of these wild plants 7

Unplanned Development

Large-scale development projects, such as construction of dams, mining, quarrying and creation of
express highways have disastrous effects on the populations and natural habitats of innumerable
species prevalent in those areas. It is imperative that proper planning and environment impact
assessment of these areas be undertaken before any development activity is granted permission.

(Read more in the chapter on Peaple)
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Unsustainable Natural Resource Consumption

* The current world population is more than 6 billion and will probably double in the next 50 years.

India's population has already crossed the 1 billion mark and could reach to 1.4 billion by the year
2025.

» Over-population leads to over-consumption of natural resources, such as water, forest products and
minerals, which in turn leads to depletion of natural resources.

* |n addition to rapid population growth, change in consumption patterns all over the world is
causing loss of biodiversity.

* This could, in time, result in extinction of resources. Man will then have to face greater calamities
such as outbreaks of dangerous diseases, droughts and famines, desertification of landmass,
exceedingly high atmospheric temperatures and deficiency of water and fresh air.

(Read more in the chapter on People)

What are the repercussions ?

B * Extinction of species has been taking place for millions of years, long before
the emergence of man. It is a natural phenomenon in the evolution of living
organisms.

* Primitive man lived in harmony with nature and did not cause the extinction of
species. But over the years, hunting, deforestation, pollution, population
explosion - all these have been responsible for the extinction of many species
of both plants and animals.

* Since the seventeenth century, about 120 mammals and 150 birds have
become extinct in the world. The rate of extinction due to human interference
Pink-headed duck has accelerated since the past century.

* InIndia, the cheetah, the lesser one-horned rhinoceros, the pink-headed duck,
and the mountain quail became extinct in the 20" century.

Threatened flora and fauna
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The disappearance of many species in the recent past has largely been due to man's
destructive activities. Human impact on the environment has led to the recent
extinction of many species and put many others on the 'waiting list'. These members
of the 'waiting list' are all endangered species and will become extinct if immediate
protection is not given to them.

The Asiatic Lion is on the brink of extinction and so are the Asiatic Elephant
and One- Horned Rhino. Even lesser known species such as Asiatic Wild Ass,
Slender Loris, Pygmy Hog, Hoolock Gibbon, Gaur, Asiatic Wild Buffaloes,
animals such as the Mountain Goat, Clouded Leopard and the Red Panda
from Himalayan region and many more are critically endangered.

Several Indian birds are threatened with extinction, such as Western
Tragopan, Siberian Crane, Jerdon's Courser, Black Necked Crane, Sarus
Crane, Malabar Pied Hornbhills, White backed vulture, the Great Indian
Bustard, the Monal Pheasant and others.

The fate of reptiles is virtually unknown. Most of the reptiles from gharials
to pythons and to turtles danger.~ L

Threatened flora such.as: I}uﬁﬂ s'ripphl‘ .Qrtﬂlg‘s fly:mps KL:?' Indian
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Threatened Wildlife of India

Mammals 26

Birds 70
Reptiles 25
Amphibians 3
Fish 3

Molluscs 2
Other Invertebrates 21
Plants 244
e— S

Source: IUCN. 2000
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Case 4: Rare and Endemic to Maharashtra

It flowers during September- October.

back to its original habitats are planned.

Dazelle's Frerea (Frerea indica) is rare, endangered and endemic plant,
originally found by Dalzell on a hill near Junnar in the Poona district where
now it survives in very limited number. It has not been seen in other similar
habitats in the adjoining hilly areas which are being denuded and eroded.
The species grows on exposed bare rocks of hill slopes and cliffs. The flowers
are showy purplish starry and succulent having pale-yellow spots on petals.

Besides being endemic and rare, it has also been declared as one of the
world's 12 endangered species listed by the WCU. Collection and export is
banned. Though the habitat of the species is incidentally free from any
threats as the Purandhare Hill fort is a prohibited area for civilians. But
exceptional care should be taken to ensure continual care and protection of
the habitat and population within the Fort area. Attempts to cultivate it in
controlled conditions are underway and final reintroduction of this species
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How to conserve our Biodiversity

-

Biodiversity is our national heritage, each of us should
cherish and protect it as we cherish our national
manmade heritages.

It is necessary to know and understand that nature with
its beautiful and diverse life forms would not survive
without our help. So, what are the conservation efforts
undertaken by people till now? Are there any
governmental or non-governmental bodies working for
the cause? Let us have an insight into what has been
done to conserve our biodiversity.

Several measures have been taken, and continue to be
taken, at the national level to protect biodiversity. These

Legislation

India has several acts in force for conservation of biodiversity. Some of
these Acts are:

Environment Protection Act, 1986: This act relates to general measures
to protect the environment, such as restriction on industrial and other
processes or activities in specified areas. It also deals with prevention
of, and control over, the manufacture, use, release and movement of
hazardous substances.

Forest Act, 1927: This act deals with the setting up and management of
reserved, protected and village forests, and controls the movement of
forest produce.

Wildlife (Protection) Act, 1972, and Wildlife (Protection) Amendment
Act, 1991. This act deals with the restriction and prohibition of hunting
of animals, and with the protection of specified plants. It also deals
with the setting up and management of sanctuaries and national
parks, setting up of the Zoos Authority, control of zoos and captive
breeding. The act also controls trade and commerce in wild animals,
animal articles and trophies.

In-5itu and Ex-Situ Conservation

India has been carrying on in-situ conservation, i.e. conservation in the natural habitat since a
long time, by establishing protected areas throughout the country.

* Today, India has about 87 national parks and 488 wildlife sanctuaries. National parks are

legally granted a high degree of protection. No human habitation, private land holding or
traditional human activity such as firewood collection or grazing is allowed within the park.

* The ex-situ conservation of plants and animals, i.e. preserving them away from their natural

habitat, is being carried out in several kinds of institutions such as zoological parks, botanical
gardens, forestry institutions and agricultural research centres.
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Case 5: Special missions

Several projects have been launched in the cnun‘fry to save specific
faunal species in their natural habitats.

The best known of them all is Project Tiger, which was initiated in
1973. It was based on the philosophy that the tiger, being at the
apex of the food pyramid, acts as an indicator of the health of the
entire ecosystem. The tiger eats other carnivorous animals and
herbivores and the herbivores eat plants. Thus, if the tiger is healthy,
so must be all other animals and plants down the successive levels of
the food pyramid in a given ecosystem. The project started with the
protection of nine tiger reserves located in different types of
habitats, Today, there are 23 tiger reserves under Project Tiger.

Other projects launched in India to save particular species are the Gir Lion Sanctuary Project in
Gujarat, Crocodile Breeding Project in Chennai, Project Hangul in Kashmir, Conservation of the
Himalayan Musk Deer, Manipur Brow-Antlered Deer Project, Project Elephant and Project Kachyap
(Turtles) in Assam. Conservation projects have also been launched to save several bird species such
as the Bustard, Florican, Vultures, Sarus Crane and Siberian Crane.
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Conservation by Non-Government Organizations (NGOs)

» Many large and small NGO's are working for the cause of conservation in
India. The oldest amongst the NGO's working for nature conservation in
India is the BNHS-India (Bombay Natural History Society), established in

the year 1883. The Society has been engaged in the study and research of
the natural history of the Indian subcontinent since its inception.

 Similarly, the World Wide Fund for Nature-India (WWF) was established in
1969 in India to promote India's ecological security and restore the
ecological balance.

* Besides these organizations, there are many local NGO's active in various
regions in India such as Kalpavriksha in Pune and Delhi, Bombay
Environment Action Group in Mumbai, Tarun Bharat Sang in Rajasthan
among others.
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Can we make a difference?

We may not all have the power to enact sweeping reforms of
environmental legislation, but we do have the power to contribute to
biodiversity conservation, each and every day. Here are few tips for you
to follow:

& Plant trees, shrubs and creepers that are
indigenous to our soil, thereby making
habitats for local birds, bees, butterflies
and squirrels.

» Avoid usage of pesticides in your gardens
and allow the web of life to prosper.

& Prevent trees from being cut. Inform
concerned authorities, immediately!

: Don't waste paper, Use unused side of
paper for rough work; reuse envelopes,
cartons, and gift-wrapping paper; donate
or purchase second-hand books, rather
than always purchasing new ones.

¢ Gift a sapling instead of a bouquet on
birthdays and anniversaries.

¢ Don't catch, kill, or tease small animals
and insects like birds, monkeys,
butterflies, or dragonflies even when you
go to the zoo!

¢ Avoid buying, gifting or using animal
products. Never buy, gift or use
endangered-animal products. When the
buying stops the killing will stop too.

- Don't disturb or destroy animal homes
such as nests, anthills and beehives.

: Learn more about your local flora and
fauna.

¢ Involve yourself and your friends in
wildlife activities, such as joining wildlife-
promoting organizations like the World
Wide Fund for Nature-India and the
BNHS - India.

& Volunteer for an environmental cause
such as Save Mangroves, Save the Tiger
and so on.

* Plan your vacation in a national park or
sanctuary, or nearby nature enclave.




.

Adapt
(adapting, adaptation):

Coral reef:

Endangered:
Endemic:

Extinct:

Habitat:
Herbaceous:
Indigenous:
Leguminous plants:
Mammals:

Mangroves:

Manipulation:

National Park:

Poaching:
Repositories:

Reservoirs:

Sanctuary:

Scrub forest:

Species:
Traditional knowledge:

Wetlands:
Wildlife decimation:

Wildlife corridors:

Biodiversity

Glossary

To change to suit different conditions and environment

Marine ridge formed of compact coral together with algal material and
biochemically deposited magnesium and calcium carbonates.

Species thatarein danger of being extinctin theimmediate future
Species limited to a specific geographical area.

Notin existence.

Natural conditions and environment in which plants and animals live.
Herbs

Belonging to the place of its origin.

Plants that have pods that splitinto two valves.

Animals having hair on the body and females having mammary glands

Salt tolerant tropical evergreen trees or shrubs having stilt like roots and stem
and forming dense thickets along tidal shores.

The act of arranging or controlling by the hands or by mechanical means

a protected area declared by Central Legislation, enjoying the highest level of
protection with a vision to safeguard it for the enjoyment of future generations.

Hunting/killing of wildlife.
Places in which something is stored.

natural or artificial ponds or lakes used for storage and regulation of water
supply

area which has been declared as protected due to some rare wildlife found
therein. Human activities such as livestock grazing, collection of forest produce
and tourism are allowed with the supervision of the head of the Forest
Department.

Desert like landscape with a few thorny shrubs and few water bodies.

An organism belonging to a category of classification consisting of related
organisms capable of interbreeding

Knowledge of tribals that comes from practical living passed on from
generations.

Lowland areas, such as marshes or swamps, which are saturated with moisture.
Destruction, removal or damage to wildlife.

Connecting Pathways within forested areas for wildlife movements.
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ACTVITIES

ACTIVITY 1: Is your school environment friendly?

Objective: To create awareness on environment friendly lifestyles.
Background: Share the tips on biodiversity conservation.
Subjects covered: Science and Mathematics.

Approach: Observation and Survey,

Materials required: Data sheet and pen/pencil.

Method:
1. Divide the class into four groups.

2. Handout each group the datasheet given below and assign 1-5 questions of the
datasheet togroup 1, 6-10 to group 2, 11-15 to group 3 and lastly 16-20 to group 4.

3. Asktheindividual groups to find out the answers for their questions by going in and
around their school.

4. Givethe groups two days to collect the data.

5. When children are ready with their data, pool all the data and give 1 point for every
positive answer and add them and judge as per the grades given below.

6. Discuss the possibility of converting negative answers into positive ones.6.
Encourage children to carry out similar activities for their homes and localities.

Next to each question, put a tick for 'Yes' and a cross for 'No'. Yes

1. Doesthe school have a garden?

2. lIsthegarden waste used to prepare compost?

L¥E]

Is old paper reused (like empty pages in the notebooks of the previous years or
computer paper) as rough paper?

Are solar powered calculators used?

Are lights switched off when not needed?

Are leaking taps repaired immediately?

Do students and teachers use cloth bags instead of plastic bags?

Is any waste collected for recycling?

L B L

Is the noise level in the school within the permissible limits?

10. Does the school library provide books on environmental issues, nature or wildlife?
11. Deoes the school have a Nature Club?

12. Is any nature or eco-projects carried on by the school for students and teacher

13. Does the school celebrate the environmental days?

U0 O0000080n O
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14. Does the school participate in any environmental campaigns?

Results : Give yourself one point for every positive answer and than see for the results

20 points: Congrats the school is the no. 1 eco-friendly

Less than 20 and more than 15 point: The school is struggling to reach the no.1 position. Keep it up.
Less than 15 and more than 10 point: The school needs to push itself a bit to be comfortably eco-friendly.
Less than 10 points: The school has to really work very hard ta make ‘ .
itself eco-friendly. .

Yy
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ACTIVITY 2: How to study effects of pesticides on the environment?

Objective: To make the students understand how chemical pesticides could cause
long term harm to the habitat.

Background: The children should know the terms food chain and bio-
magnification and the positive uses of alternative harmless pest control methods
such as bio-controllers like ladybird beetles and praying mantids, and natural
pesticides.

Subjects covered: Science.

Approach: Experiments and observations,

Materials required: Some pebbles & mud, small clay pot with a tiny aperture at the

base, tray, blue ink, water, glass tumbler/beaker, long & thick stemmed white flower
such as lily or tuberose.

. A\
1:-__ - Method:

1. Askchildren to spread a layer of pebbles in the clay pot, then
spread a layer of mud over them and place the clay pot on the
tray and pour a small glass of blue ink into the pot.

2. Theblueinkbegins to seep through the soil into the tray.

3. Explain that pesticides also percolate the soil and enter
ground water, eventually finding their way into lakes and

rivers.
4. Add blue ink to little water and pour into the glass
tumbler/beaker,
5. Placethe flower upside into it.
pEStiCidES 6. Make children observe how the flower stem absorbs the

water and begins to change colour, turning blue.

7. Explain to the children that chemical pesticides also behave
in similar manner and get absorbed by plants, which in turn
are eaten not only by insects but also by cattle whose milk is
consumed by humans. Even birds that predate upon insects
consuming the plants could get poisoned.

8. Hold a brainstorming session on pesticides and its effects on
the natural world. Share the outcomes in the school

/ magazine or children's newspaper.
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ACTIVITY 3: What is Ecology?

Objective: To make children realize the importance of every element in the
ecosystem, interrelationship between the components, and the extent of
biodiversity.

Background: Explain to the children the concept of a habitat, the biotic

components and abiotic components, the role or niche of the biotic components in
a particular habitat and interdependence amongst the organisms.

Subjects covered: Science.
Approach: Field study.
Materials required: Chart paper and pen/ pencil.

Method:

1. Identify and select a site for studying a particular ecosystem e.g. a garden ora
park, banyan/peepal/mango tree, a fallen log of wood, a pond or stream.

2. Prepare an observation schedule {format given below) for the children to fill up
regularly.
The teacher carries out a follow-up intermittently. The students analyze the
findings of the observations and discuss the same in class.

Name of the habitat: Time of day Date:

Total area:
~_Abiotic components:
Biotic components:

Visitors to the habitat:
" If the habitat is a tree the

folinwing? &éﬁns may be en;ere'd:-
Name of tree: -
Approximate height of tree:

Girth of the trunk: o -
Type of the bark: Cracked / Flaky / Smooth
Description of the canopy:

Leaf  Arrangement: Size:

Flowers: Colour: Size: Flowering period:

Pollinators: (insects, birds or bats) Description of insects/birds/bats:
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ACTIVITY 4: Can | save the Tiger?

Objective: To make the students realize the various threats to this magnificent
animal, the tiger.

Background: Explain about the various threats to the tiger, and how due to these
threats this animal is vanishing.

Subjects covered: Science.

Approach: Game.

Method:

1
P

Select ten children as tigers and make them wait outside the classroom.

Select another 15 children and make five groups of three children each who
represent threats to the tiger. (The tigers are not supposed to know who is
posing a ‘threat). The threats would be 'Poaching’, 'Hunting for Sport,,
'Hunting for Wildlife Trade', 'Deforestation’and 'Construction of Dams'.

Make the remaining children to form a big circle and let the 'tigers' walk
around in the circle.

The children representing the 'threats' stand in circle without the tigers
knowing about the ‘threats..

Call out for any threat, e.g. Poaching. The children representing the ‘threat’
try to catch the tigers while the latter run out of the circle . Those who are
caught are considered dead while those who escape can enter the circle once
again

Repeat this activity until only one tiger is left. Call out the ‘threat' and when
the threat-representing group enters the circle to catch the tiger, then you
intervene and stop the 'threat and explain everyone in the circle the
measures for protection of tigers

Start the discussion on the role of people to stop the threats and save the

tiger.

Aa Bb Cc Dd Ee Fi Gg Hh li Jj
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ACTIVITIES

Activity 5: How to develop a butterfly Garden?

Objective: To build sensitivity towards nature, a sense of caring and also to gain
knowledge about plants and insects and their relationship. Plants attract butterflies
and moths and it is a great joy to observe the different stages in the life cycle of the
butterfly/moth.

Background: Knowledge about plant animal assocations in nature.
Subject: Science.
Approach: Observation and research.

Material Required: List of food plants and nectar plants of butterflies, garden plot
and gardening materials.

Method:
1. Ask children to plant food plants and nectar plants in different plots of the gardening
dred.

2. Ensure that plot is sunny and within the school compound or if sufficient space is not
available, even pots could be used

3. When the plants have grown sufficiently, the class may be divided into groups of five
and each group given a chance to tend to the garden for a week.

4. All the students should keep a watch for any new developments in the garden and
report it.

Name of nectar plants for butterflies in general: Lantana, Cockscomb, Nirgudi,
Marigold, Cosmos, Sadaphuli, Poinsettia, Mexican Sunflower

Name of Food plant Name of Butterfly

Lemon tree, Curry leaves = Common Mormon & Lime butterfly
Milkweed or Rui Plain Tiger & Common Crow
Watakaka Blue Tiger

Bryophyllum Pierrot

Portulaca Danaid Eggfly & Great Eqggfly
Sontaka Grass demon

Bitter hedge Silverline

Ixora Monkey puzzle

Talimkhana Peacock pansy, Grey pansy, chocolate pansy, Yellow pansy,
Yam Yamfly

Mussaenda Commander

Khair Common Nawab




Who has seen the wind? Neither you nor I: But when the trees bow down their
heads the wind is passing by.

Christina G. Rossetti

The life support systems of nature would come to a halt if plants
and animals stopped respiring. This chapter deals
with crucial aspects of air and its
pollutants. It provides you with
content and activities to help
bring out a positive
change among your
students. Let us
together thrive for
cleaner air so that our
future generations
enjoy the luxury of
breathing fresh air
directly through their
noses and not through
masks!

Know the air

« From the tall mountains, to the deep seas, from open farms to a tiny match box, from around the
Earth to inside the body, air is everywhere.

« We inhale and exhale air every second. Can you imagine how things would be on this Earth if there
was no air?

« The Earth would be a lifeless planet. Airis a precious, life-sustaining natural resource. Yet the concern
for clean air and for protecting it from man-made sources of pollution, has come to our minds only
recently.

+ The thick blanket of air around the Earth is called atmosphere. The atmosphere is divided in
Troposphere which is mostly
concentrated in the 10 km near
the Earth's surface. This is
followed by the stratosphere
wherein the ozone layer lies.
The ozone layer filters the ultra
violet rays of the sun before
they reach the Earth. Above the
stratosphere is the mesosphere,
and beyond this is the
thermosphere. The
thermosphere contains the
ionosphere, a layer densely
populated with charged
particles called ions. Theionsin
this layer play an important role
in catching and sending signals
and help in telecommunication
and radio communication,
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Composition of Air

Water vapour & Focus on air pollution
oiher gases 2%

' A twenty minute walk in a nearby garden, a
green lane or in a forest is not at all
exhausting. Instead, it makes one feel mare

energetic!

on a road with heavy traffic or in an area near

Nittogen factories

7% makes one

feel tired and

breathless. Why?

Because in these

areas the quality of air is not

at all good; itis impure or polluted. The moment one
leaves one's house, one comes across the culprits of
pollution: vehicles, factory chimneys, fire crackers,
burning garbage on the road side.....all producing
smoke that fills the air with harmful chemicals. Is
there any escape? Yes! But, one must first know the

In contrast, walking for even a few minutes

sources and causes of this global problem of air
pollution.

Lichen Detectors

Lichens are organisms that consist of an alga and a fungus living in a symbiotic
relationship. The fungus provides structural support for the alga and improves exposure
to sunlight. The alga produces food for the fungus through the process of
photosynthesis. As a result of this relationship, lichens can survive in harsh environments
where algae and fungi cannot live alone.

Although lichens are very hardy, they are among the first organisms to suffer from the
effects of air pollution. Because lichens lack roots, they absorb rainwater directly into
their cells. As a result, lichens absorb more dissolved
toxic substances like sulfur-dioxide than other plants.
Eventually, these toxicants build up to a level where
the algae can no longer photosynthesize the sun's
energy and die. The death of the alga leads to the
death of fungus and the lichen as a whole.

The air quality of an area can easily be determined by
observing the lichens that are growing on older
trees. Generally, more the lichen, healthier the air
would be. Scattered orange and gray lichens usually
mean better air quality. Some areas are so polluted
that no lichens can be found. These areas are called
"lichen deserts”. As the air quality in these lichen
deserts improve, lichens slowly begin to reappear.
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Traveling from home to work,
going to school, heading off for

a picnic, sending a bag of gifts
to a relative living in another
town, or just going for a drive,
we all need some mode of
transportation. If the transport
system weakens or stops
functioning, all work seems to come to a halt. Imagine what happens when our
buswallahs or taxiwallahs or auto-rickshawallahs go on strike?

There are almost 3.7 million motor vehicles on the roads of India. These vehicles
include buses, trucks, jeeps and cars. If we add tempos, scooters, motorbikes and
auto-rickshaws the numbers become much higher.

The fumes emitted from these vehicles include carbon monoxide, nitrogen oxides,
hydrocarbons, aldehydes, lead oxides and particulates.

While industrial air pollution is a localized source of pollution, vehicles are mobile
polluting units, and bring entire cities into the grip of air pollution. India's urban
centers are turning into gas chambers.

Vehicular pollution in 1994

Dalhi

Annual Vehicles-i#a.2000

Murrbai Calcutta

Case 1: Health Issues

Carbon monoxide reduces the capacity of our blood to carry oxygen,
producing a feeling of suffocation. Lead particulates that we breathe
in are deposited in tissues and bones and can prove fatal over time, A
survey by National Institute of Occupational Health, Ahmedabad,
revealed that the blood and urine of traffic policemen and roadside
shopkeepers shows higher concentrations of lead as compared to the
blood and urine of unexposed persons.




Air

Smog
* |s this word unfamiliar? One has heard about 'smoke' and 'fog'.
Smoke + fog have given us the term smog.

* Smog is another kind of air pollution. It occurs when small particles
or smoke released by industries and vehicles get trapped in fog.
When this mixture of small particles, toxic gases and fog floats in the
air, sunlight acts upon it causing a number of chemical reactions.
These reactions give rise to photochemical smog. Photochemical
smog is a noxious mixture of gasses harmful to most living
organisms.

Case 2: Blurred Ludhiana

* In October 2005, farmers burning paddy stubble in Ludhiana
created perennial smog in the city. The ongoing smog posed a
serious environmental problem and health hazard.
Environmentalists suspected that this problem would only be
aggravated during the celebration of Diwali, with the bursting of
fire crackers.

* For one week, the city witnessed smoky evenings and mornings,
causing respiratory and ey ailments amongst its residents. While the
smog was generally present at night, the smell of smoke remained
during the day, too.

= Experts in the Meteorological Department of Punjab Agricultural
University stated that the presence of fog was caused by a fall in
temperature. Smoke from the burning of paddy stubble and
bursting of firecrackers then mixed with the fog. The fog and smoke
together resulted in the accumulation of a thick layer of smog.

+ All village roads connecting to the city were under the cover of
smoke. The situation in villages around city was even worse,
Villagers faced poor visibility during nights while clouds of smoke
were seen throughout the day.

Garbage

People residing in areas close to an open dumping ground
are exposed to long hours of rotting garbage stink every
day. Additionally, they inhale the smoke and fumes
generated by the burning of huge amounts of garbage at
regularintervals.




Textile Mills

Fertiliser Factories

L]

Case 3: What Rubbish!

Fumes from burning of garbage containing large amounts of plastics and
other toxic material are slowly emerging as a major cause of health problems
in localities close to dumping grounds in many of India's larger cities.

A 1995 study conducted in Mumbai, by King Edward Memorial (KEM)
Hospital reported that, among the residents of Ghatkopar and Chembur,
66% of coughs, 55% of headaches and 71% of eye irritation cases result
from exposure to fumes produced by the Deonar dumping ground. When
burned by scrap dealers for metal pieces, the unsorted garbage releases
lead, cadmium, mercury and many other toxic fumes.

wﬁ
Textile processing involves major
pollutants such as cotton-dust,

smoke, kerosene, formaldehyde, and
chlorine dioxide.

Areas around a textile industry are
usually covered with a thin deposit of.
cotton fluff.

Long term inhalation of these

particles weakens the respiratory N ™
1 ﬁ !
i

system and causes diseases such as
byssinosis, tuberculosis (T
bronchitis. A survey conducte
KEM hospital reveals that 10-16 %
byssinosis cases occur in texti
labourers.

There are 67 large fertilizer facig vith the
promise of providing more food have
had a negative effect on the fo A
Fertilizer factories generate large mounts of ai tantssuch as f@:ri g
gas, particulates, sulphur and nitrogen d'iide’sgé%{ni sulphuric acid.”

Most of these factories d6 1ot have proper pollution control sy_l.itgrﬁ__{i_nh
place.

Air pollutants rise into the atmosphere and return to earth by getting
dissolved in rainwater and then entering rivers and aquifers.

When fertilizer-loaded water flows from farms to the marine coast, the
high concentration of nitrogen in it kills fish.

On land, fertilizers change soil pH and reduce soil fertility over time.
Fertilizers can facilitate the growth of a large number of weeds and can also
increase the risk of agricultural diseases.
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Case 4: Bhopal Gas Tragedy

In 1984, an extreme crisis of air pollution
from industrial pollutants was faced by
Bhopal city, which suffers from the effects
even today.

On the night of Dec. 2, 1984, the Union
Carbide India Limited plant in Bhopal,
manufacturer of a pesticide called methyl-
isocyanide (MIC) accidentally released the
deadly gas. Tonnes of gas leaked from a
tank, killing and injuring thousands.

The figures were horrific: 1,800 persons were killed instantly
and other 6, 00,000 persons continue to suffer from several chronic diseases caused by inhalation of the
gas.

Uproar sounded from Bhopal and from the rest of the country, too. Activists demanded that the
American company should be sued. They demanded employment for the survivors, and the clean-up of
the 18,000 tones of toxic waste lying unattended in the premises of the Union Carbide factory.

Following the disaster, the Government of India passed the Bhopal Gas Leak Disaster (Processing of
Claims) Act, 1985. At present, there are no international laws to deal with scenarios like the Bhopal gas
tragedy. Substantive international law remains quite weak in the area of pollution, industrial hazards,
and multinational business regulation.

I~ . Thermal Power Plants
4 + Life without energy would indeed be very difficult. Where does
: all the energy come from? In our country, most of it comes from
5 il i coal. Thermal power stations use coal to make electricity. But
.‘V' thermal power stations also give out a lot of pollutants, like fly
ash and sulphur dioxide, which pollute the air. g
* The most problematic pollutant generated by thermal power
plants is fly ash. Fly ash tends to remain in the air for a very long
e time. This airborne ash can cause irritation to the eyes, skin,
B s Btk A nose, throat, and respiratory tract. Inhalation of fly ash dust
' over a long period of time can cause bronchitis and lung cancer.

Case 5: Black Bhatinda

The Indraprastha power plant at Bhatinda, in Punjab, gives out tonnes of fly ash every year. The
electrostatic precipitator, used to clean the out-going smoke at the power plant, has broken down.
Today, Bhatinda is coated with fly ash, and lies under a blanket of smoke. Thousands of acres of crops
near the power plant are getting damaged. Additionally, cases of respiratory and eye disorders
among residents have greatly increased in the last few years.

The power plant management is denying the pollution problems, though it plans to install a new
precipitator. Isitacting very slowly?

The localities have made efforts to get help from ministers and officials but have received none so
far. Currently, they are working to create a public forum.

Can you believe that this thermal plant supplies no energy to Bhatinda ?




One cannot completely stop the outflow of all pollutants that occur in the process of development.
However, the concentration of pollutants in the air can be controlled. It should not exceed safety
standards laid down by National Ambient Air Quality Standards. Concentration above these standards

threatens life and material.

Pollutants | Concentration of Ambient Air/day (in pg'm’ )
Industrial Residential, || Sensitive area
Area Hural and
: other area
Sulphur Dioxide (S02) “Eﬂ“”" HGM“ 15-30
{Oxides of Nitrogen (NO2) “ﬁﬂ—l!i} rSD-E-{J Fa=30
Suspended Particulate 360-300 140-200 70-1040
Matter (SPM)
[Respi
pirable Particulate e | n :
Matter (size Less than 10 120-150 60-100 p0-75
pm) RPM
Lead as Pb Lo-1.5 (.75-1.0 0.5-0.75
20, 3 L3 2, 1
ﬂCarlmn Viohiiida 5.0-10.0 mg/m’ [2.0-4.0 mg/m™  |{1.0-2.0 mg/m

| ——

Noise pollution

+ Indians are regarded amongst the noisiest people in the
world. We have become deaf to the extent that noise is no
more a nuisance. But it is certainly a health hazard, which,
sooner or later, manifests itself in a variety of disorders.

+ Noise not only causes irritation and annoyance, but also
constricts the arteries, and increases the flow of
adrenaline, forcing the heart to work faster.

« Experts believe that continuous noise levels in excess of
90 decibels can cause loss of hearing and irreversible
changes in the nervous system leading to neurosis and
nervous breakdown. Researchers also claim that if high
noise levels continue to remain in our surroundings,
future generations may be born with hearing problems.

+ The World Health Organization [WHO] has fixed 45
decibels as the safe noise level for a city.

« However, metropolitan areas in India usually register an
average more than 90 decibels; Mumbai is rated the third
noisiest city in the world, with New Delhi following
closely.

« In India loudspeakers are increasingly becoming a
favorite way of expressing sentiment. Daily prayers in
temples and mosques, our festivals, new-year parties,
marriages, birthdays, as well as numerous other small
occasions, have become perfect reasons for using
loudspeakers, not just through the day, but even late into
the night.




Green way to curb noise pollution !
* Avoid playing loud music both at home and a locality,

Radioactive Pollution

' Ambient air quality standards
‘ i In respect to noise

2

Limits In decitaly
o
S 8

88

Talk softly whenever possible.

Plants decrease noise pollution by acting as sound absorbers and
reduce particulate matter by trapping solid deposits in their
foliage. It is therefore suggested that residential areas,
educational institutions, and hospitals should be surrounded by
trees.

For a community celebration, loudspeakers should be kept under
trees so that the sound does not travel far and disturb people of
other localities.

It is no secret that radiation from nuclear power plants and explosives is lethal to plant and

animal life. But the threat of radioactive pollution is closer home than one might think. Indoor air
pollution is caused by products of daily use found in average city homes. Watches with luminous
dials containing radium or tritium, TV sets, mobile phones, X-Rays, and certain other consumer
articles are sources of radioactive pollution.

The rays emitted from these appliances travel through air and penetrate the soil, water, living forms,
walls, glass etc. These

radiations may penetrate
living cells and cause
mutations in their genes.
Such mutations may
further lead to cancer and
other genetic diseases.

* In order to avoid these
radiations ensure that one
keeps a safe distance from
all these appliances while
in use, Minimizing the use
of these items is the only

way to safer health.
¥




Smoking

* Smoke from cigarettes, cigars and beedies is
also a significant contributor to air pollution.

= Besides severely affecting the respiratory
organs and a cause for cancer, heart disease
and pneumonia among smokers, smoking is
dangerous for others too. Inhalation of
smoke produced by others called second-
hand smoking, can lead to similar health
problems.

*  Smoking in public places should be avoided.
Avoid from being a passive smoker by
requesting the smoker to move away from
you.

I kill more people than you

Other Household Pollutants

+ Appliances such as refrigerators and air conditioners emit pollutants called
chlorofluorocarbons (CFCs) into the air.

* The CFCs travel high up into the stratosphere and eat up ozone molecules, causing
ozone layer depletion.

* Paints, aerosols, perfumes, air fresheners, solvents, glues, all contain toxic chemicals.

Depending upon the amount of pollutant inhaled and duration of exposure, these
pollutants may cause moderate to serious damage in humans and impair
environmental health, as well.

= Always use environment friendly paints and air fresheners. Look out for the eco-mark
onsuch products.

s Pollution in Rural areas
_ = Atmospheric pollution was long considered to be concentrated on |y
- in major cities. However, recent studies have demonstrated that air

pollution is a significant problem in the villages of India too.

* Massive deforestation to create agricultural land, monoculture
plantations for wood as raw material, use of pesticides and
fertilizers, relocation of industries from cities to small towns,
construction of highways, mining activities and use of inefficient
chullas for cooking all of these actions contribute to rural air
pollution.




Deforestation

Green plants play an important role in
controlling pollution. They absorb air
pollutants, release life-giving oxygen and cool
the air when water evaporates from their leaves.
Large scale cutting of trees in rural areas has

hampered this natural mechanism for checking
pollution. Local people are consequently much

more vulnerable to health problems.,

POISON

Use of pesticides and insecticides

One of the supposed benefits of the Green Revolution
was the invention of chemicals to kill plant and crops
pests. However, the targeted pests slowly adapted and
became resistant to these chemicals, and non-
targeted creatures insects, birds and even humans
suffered due to these harmful substances.

Some hazardous pesticides like DDT (dichloro-
diphenyl-trichloroethane) and benzene hexachloride
were soon blacklisted. Though banned in other parts
of the world, these pesticides continue to be used in
India and are a major cause of respiratory diseases,
cancer and other genetic disorders in humans.

Case 6: Dreaded DDT

DDT, as an insecticide was discovered in 1939. After World War I, it became especially popular
due to its effectiveness against mosquitoes that spread malaria. The World Health
Organization estimated that 25 million lives were saved because of its use.

Problems soon surfaced when many insects began to develop resistance to the insecticide. DDT
was also discovered to be highly toxic to fish. It builds up in fish's fatty tissues and does not
break down easily. Animals that ingest DDT carry it for long time. It takes an animal eight years

to break down even half of the DDT it
consumes. Many fish-eating birds were
threatened due to DDT consumption, as a
result it was banned in most of the
countries. But it is still used in India. In
humans, DDT enters the body through
food that has been sprayed with the
pesticide; shockingly it can pass from
mother to child through mother's milk.

Studies reveal that Indians have one of
the highest concentrations of DDT in their
body. Due to widespread use of DDT,
many mosquitoes have become resistant
to the insecticide.



































































































































































































































































