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The Constitution of India

Preamble

WE, THE PEOPLE OF INDIA, having
solemnly resolved to constitute India into a
SOVEREIGN SOCIALIST SECULAR
DEMOCRATIC REPUBLIC and to secure to
all its citizens:

JUSTICE, social, economic and political;

LIBERTY of thought, expression, belief, faith
and worship;

EQUALITY of status and of opportunity;
and to promote among them all

FRATERNITY assuring the dignity of
the individual and the unity and integrity of the
Nation;

IN OUR CONSTITUENT ASSEMBLY this
twenty-sixth day of November, 1949, do HEREBY
ADOPT, ENACT AND GIVE TO OURSELVES
THIS CONSTITUTION.



NATIONAL ANTHEM

Jana-gana-mana-adhinayaka jaya hé
Bharata-bhagya-vidhata,

Panjaba-Sindhu-Gujarata-Maratha
Dravida-Utkala-Banga

Vindhya-Himachala-Yamuna-Ganga
uchchala-jaladhi-taranga

Tava subha namé jage, tava subha asisa mage,
gahé tava jaya-gatha,

Jana-gana-mangala-dayaka jaya hé
Bharata-bhagya-vidhata,

Jaya hé, Jaya hé, Jaya hé,
Jaya jaya jaya, jaya hé.

PLEDGE

India is my country. All Indians
are my brothers and sisters.

Ilove my country, and I am proud
of its rich and varied heritage. I shall
always strive to be worthy of it.

I shall give my parents, teachers
and all elders respect, and treat
everyone with courtesy.

To my country and my people,
I pledge my devotion. In their
well-being and prosperity alone lies

my happiness.
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| Preface j
Dear Students/Readers,

The Maharashtra State Curriculum Framework 2010 (SCF 2010) has been prepared
in accordance to the National Curriculum Framework 2005. The present book is organised
according to teaching and learning approaches and materials based on SCF 2010. The Hon’ble
Supreme Court (SC) has directed that Environment Education (EE) to be compulsory at all
levels of education. Following the directives given by the SC, EE has been decided to be a
separate and compulsory subject at 11th and 12th standard.

Mabharashtra State has prepared the book which includes major concepts of environment
which shall encourage collaborative learning and group activities to facilitate peer learning.
The book has been prepared for constructivist approach and activity based teaching-learning.
The contents have been presented in a graded manner to facilitate knowledge building with
illustrations relevant to the content of the syllabus. The textbook highlights the measures for
protection and care of the environment, conservation of Biodiversity, Natural resources and
management of disasters. The topics are included to facilitate understanding of sustainable
development. The interactive processes of social, environmental and economic problems and
the ways and means to solve them are presented.

This textbook also considers appropriate environmental case studies related to various
topics in the book. Teachers are encouraged to emphasize this view and try to apply it during
transaction of the syllabus. The curriculum, emphasises student activities as the main vehicle
of learning. At the higher secondary stage, to ensure continuation of proactive action towards
environment, the core course is considered compulsory course in a project and theory exam-
based evaluation mode.

Such approach would help in understanding of practical environmental issues and will
also enhance student’s motivation and contribution towards solving current problems. Different
examplar activities and project work suggested (but not restricted to) in the textbooks provide
exposures to the practical environmental issues. The project-based learning would ensure
learning to bring forth good, sensitive, rational citizens. A careful planning and preparation can
lead to successful implementation of this approach. Expert views and suggestions are included
in this book. Hope that the content of this book will help students and teachers understand and
act upon responsibly towards environment.

The Maharashtra State Bureau of Textbook Production and Curriculum Research, Pune,
looks forward for feedback and suggestions from teachers, parents and other readers.

(Dr. Sunil Magar)

Director
Pune Maharashtra State Bureau of
Date : 20 June 2019 Textbook Production and
Bharatiya Saur Dinank : 30 Jyeshtha 1941 Curriculum Research, Pune
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CLASS 11 ENVIRONMENT EDUCATION

COMPETENCY STATEMENT W

Develop skills of observation and explore the natural and social environment, gradually moving
from immediate to the wider environment.

Develop a concrete understanding of integrated perspective of environment.

Explore, understand, appreciate and value his/her opinion on local and regional environmental
issues.

Share the details of the observed objects/events/ phenomenon orally/ written/ drawings/any other
ways of choice with reference to the explained/observed scope and importance of environment.

This produces a deeper understanding of issues related to sustainability at national, state and
local levels.

Gain knowledge, discuss and appreciate the efforts of different organizations.

Describe and document the efforts involved in supporting actions that shall positively affect
the attitudes to subscribe to the vision and adopt global environmental welfare and eventually
develop sensitivity towards concerned environmental issues.

Accepts and takes responsibility in a more refined manner, poses questions and finds answers
through reflection, discussion, designing and performing appropriate activities.

Generate awareness, explore, share, narrate the natural and social environment from lived
experiences.

Understand the relationships between natural and social environment within and beyond
classroom through the opportunity providing concrete learning experiences.

Develop various processes/skills through the interaction with the natural and social environment.
Generate an understanding of the classified structure and related function of ecosystems.

Identify surrroundings based on observable features, similarities and differences in ecosystems,
sorts/groups features based on observations.

Observe, relate, share and explain experiences about the dynamics of ecosystem, processes and
phenomenon with causes.

Finds an opportunity to apply learnt scientific concepts in day-to-day life.
Relate to the real situations in their surroundings.

Understand the term biodiversity and the levels of biodiversity.




CLASS 11 ENVIRONMENT EDUCATION

COMPETENCY STATEMENT w

Understand, get sensitized and be able to explain the values of biodiversity with the help of
examples.

Appreciate the variations/ diversity in natural and social environment and develop a scientific
understanding of the variations and the need to respect them.

Obtain information regarding 'India a megadiversity nation'.
Explain the threats of biodiversity and its effects.
Understand the conservation of biodiversity as a social responsibility.

Explore different types of natural resources, appreciate the interdependence and interrelatedness
of all living things and life support systems.

Comprehend various environmental problems and develop necessary insights and attitudes
towards solving them methodically.

Collect the informationn of conservation of natural resources.

Develop a concrete understanding of the risk of disasters and appreciate types and effects of
natural and man-made disasters.

Develop skills for preparedness before potential disasters and be able to prepare a disaster
emergency kit and management strategie.

Be equipped to avoid or to minimize damage during disasters following precautionary measures
and systematic preparedness.

Prove to be an immense aid for community welfare in managing the event.




- For Teachers -

To begin with, get familiar with the
textbook yourself.

Please refer to the related textbooks of
earlier classes before teaching the topics
of this textbook.

Please plan carefully and independently
for the activities of each chapter.

The teaching-learning interactions,
processes and participation of all students
i1s necessary through your active
guidance.

Please use proper teaching aids in the
class room for appropriate understanding
of the subject such as audio-visual aids,
apps etc.

You are expected to use the given
number of periods fully. Do not finish
the chapter in short. This will help the
students to assimilate the content without
feeling the ‘burden of learning’.

Major concepts of environment have a
scientific base and they also deal with
social aspects. Encourage group
activities, learning through each other’s
help etc. Facilitate peer learning as
much as possible by recognizing the
class structure frequently.

Do not ask questions on statistical
information. Instead, ask questions on
their trends or patterns.

The present book has been prepared for
constructivist and activity-based
teaching-learning.

Follow the order of the chapters as given
because the concepts have been
introduced in a graded manner to
facilitate knowledge building.

v~ Use QR code given in the textbook.

Some websites have been given for
reference. A list of references used is
provided. You as well as the students
are expected to use these references.
These references will surely help you
to go beyond the textbook. Please bear
in mind that extra reading is always
helpful for understanding any subject
in depth.

The thought-provoking, activity-
oriented, open ended, multiple choice-
questions, short and long questions are
considered for evaluation. Some
examples are given at the end of the
chapters in the ‘exercise’.
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1.1 Interdisciplinary nature of Environment.

“Environmental studies deal with every issue
that affects living organisms. It is essentially a
multidisciplinary approach that brings about an
appreciation of our natural world and human
impact on its integrity.”

The word environment is derived from the
French word “Environ”  meaning
“Surroundings” i.e. everything around us is
environment.

\

Do you know?
World Environment Day is celebrated on
5% June every year.

The Stockholm Conference:

United Nations International Conference
on Human Environment, was held at
Stockholm, Sweden, from 5" June to 14%
June 1972.Itwas attended by representatives
of 114 nations. For the first time respective
governments at the highest level came
together to take note of how mankind had
misused our environment of which we are
an integral part. 150 Action plans and 20
principles were approved to protect the
delicate balance of ecosystems and to
preserve them for the coming generation.
The conference adopted the motto “Only
one earth” for the entire humanity. The
conference declared 5™ June as World
Environment Day.

/

Environment provides us with a basic life
support system through air, water and food. We
can not continue to survive without protecting
the earth's environmental resources.

Basic terms related to the environment:

1. Environment : It includes all aspects of
the world around us in which humans,
animals and plants live with non-living
things.

2. Ecology : The science that studies the
relationships between living organism and
non-living things. It studies the structure
and function of nature.
is the
systematic and scientific study of our
environment. It integrates knowledge from
the pure sciences, ecology, engineering,

3. Environmental Science : It

management, social sciences and other

aspects.

4. Environment Education A subject
concerned  with  learning on  all
environmental issues. It has a wider

coverage than environmental science or
ecology. It also includes the social aspects
of the environment.

It is the
damage caused to the environment due to
various human activities which harm our

5. Environmental Degradation :

surrounding. For example: Deforestation,
pollution of water, air, soil etc.

6. Environmental Conservation: It includes
ways in which to protect nature and control
the damage caused to our
environment. For example
prevent the killing of wildlife, or we turn a

natural
when we
barren land into a forest, we are conserving
the environment.

The environment consist of four segments.
These are 1. Atmosphere 2. Hydrosphere
3. Lithosphere 4. Biosphere

1




1. Atmosphere
About 99% of the total earths atmospheric

mass is concentrated in the first 30 km above
Earth's surface. Based on characteristics such as
temperature and composition, the earth's
atmosphere can be divisible into following
layers —Troposphere, Stratosphere, lonosphere,

Exosphere.
Layers of Atmosphere;

1) Troposphere : Troposphere is at about 12
km from Earth's surface. The lowest layer
from the surface of the earth is known as
"Troposphere". The temperature decreases
according to the height at this level. The
drop of temperature rate at every 160 m
height is about 10°C. The temperature
differs at different heights and at different
layers. Although this layer is smaller than
the other layers, it is important as regards
the weight of the air and it covers 80% of
the atmospheric air. Other elements of the
air are vapour, water molecules, dust and
microscopic organisms are found in this
layer. This layer is very important and
useful for the life of living beings. in which
rain, wind, storm, hail, snow, clouds etc.

exist.

Tropopause the layer that separates
troposphere and stratosphere layers is
called as tropopause which is at 2 to 3 km
above the troposphere. It is umbrella like
coat of air which has stable air. Rain, wind,
lightning, clouds, storm, etc., do not exist in
this layer. The tropopause has a width of
1.5 km, and temperature of this layer is
about - 53° C. It also contains high amount

dry ozone.

2) Stratosphere : Stratosphere is a layer

between tropopause and stratopause. The
height of this layer keeps changing
according to seasons. Temperatures remain
constant for certain height of the layer. But
beyond 32 Km of height, the temperature
increases. This layer is called 'Isothermal
Zone'. The heat from the sun is absorbed in
this layer hence temperature is retained.
The extension of this layer is much higher
in the summer than in the winter. The air in
this part of the atmosphere is sparse.
Humidity, dust, clouds, etc. are not exactly

the same.

Ozonosphere is a layer of Ozone which
cover at a height of about 20 to 35 km from
the surface of the earth. When the ultraviolet
radiation from sunlight come in contact
with oxygen, they are processed and ozone
(O,) gas is produced. Ozone layer absorbs
the harmful ultraviolet rays radiated from
Sun, hence the temperature of Ozone layer
increases. This layer protects life on Earth.
Hence ozone layer is called "Protective
umbrella of earth ". Today, due to increasing
pollution, the layer of ozone is becoming
weak, that results in increase in global
temperature, (Global Warming). This has
become a serious matter in terms of survival

of living organisms.

3) Tonosphere: Ionosphere is a layer found

beyond the stratosphere, around 360 to 400
km from the surface of the earth, which is
until the end of atmosphere. It extends from
104 to 112 km from the surface of the earth.
The radio waves travel from this layer to

the Earth, because of which we can listen to




the radio. Only 1% of the air is present in

this layer of the total atmospheric air.

The mesosphere extends upto 85 km from
stratosphere. The top of the mesosphere,
called mesopause, is the coldest part of
Earth's
avaranging about -130° F (-90°C). Jets and
ballons don't go high enough in this layer.

atmosphere with temperatures

4) Exosphere :

Exosphere extends from 500 to 750 km
from the surface of the earth. At a height of
about 490 km radio waves of a temperature
of 1700° C has been detected through rocket
and radio waves. This layer contains
neutral atoms of Oxygen, Helium and
Hydrogen. At a height of about 2000 km,
the Neutral atoms have an effect called a

magnetic circle.
Role of atmosphere in climate :

Earth is able to support a wide variety of
living beings because of its diverse regional
climate, that ranges from extreme cold at
the poles to tropical heat at the Equator. A
region's climate is often described, for
example, as sunny, windy, dry or humid,
but while the weather can change in just a
few hours, climate changes over a longer

span of time.

Earth's global climate is an average of

regional climates. Today, we are
experiencing unusually rapid warming.
is that, the

greenhouse gases are increasing because of

The scientific consensus

human activities and trapped heat in the

atmosphere.

2. Hydrosphere: Hydrosphere covers more

than 71% of the earth’s surface either as
oceans (salt water) or as fresh water.
Hydrosphere includes (both surface and
underground water) sea, rivers, oceans,

lakes, ponds, streams and wetlands.

3. Lithosphere: It includes the Earth’s crust
and upper mantle. It contains the fossil
fuels and minerals and the soil chemicals

(nutrients) needed to support plant life.
4. Biosphere : The portion of earth where
living (biotic) organisms are found and

interact with one another and with their

non-living (abiotic) environment. This
zone of life includes, plants, animals, and
their habitat.
1.2 Scope and Importance
Atmosphere
Biosphere
Vegetation and animals———
Soil
Rock Crust
Lithosphere
Core
Mantle
Crust
\ Upper Mantle
Crust
Biosphere
Atmosphere
Lithosphere Hydrosphere

Figure 1.1 : Our life support system: The general
structure of the earth




1.2 Scope and Importance

Environment is not a single subject; it is an
integration of several subjects that includes
both Natural science as well as social science.
Tounderstand all the aspects of our environment,
we need to know about life sciences, chemistry,
physics, geography, resource management,
economics, and engineering and social science,
population, issues of poverty, resource use and
allied issues. Thus the scope of environment
education is extremely wide and covers some
aspects of nearly every major discipline.

If we study the natural history of the areas
in which we live, we would see that our
surroundings originally a natural
landscape such as forest, river, mountain,
desert, marine environment or a combination of
these elements. Most of us live on landscapes
that have been profoundly modified by human
beings into villages towns or cities. We get our
food supply from surrounding villages which in
turn, are dependent on natural landscapes such

WETe

as forests, grasslands and rivers for resources.

The industrial development and intensive
agricultural practices that provide the goods for
our increasing consumer oriented society uses
up a large amount of natural resources.
Consequently, these will get exhausted in the
near future. If we continue to extract them.
There will be nothing left for the next generations.
Rapid economic growth and unplanned
development has inevitably led to environmental
degradation.

The environment affects us in many ways
due to weather changes and quality of air and
water. We in turn affect the natural environment
often negatively. We cut trees or throw away our
garbage, which has an adverse effect on the
environment.

In the industrialized era that we live in
today, every component of our environment
such as air, water or food are impacted by
industrial activities, infrastructure development,
population explosion and pollution.
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Figure 1.2: Interdisciplinary nature of Environment




How can you contribute to our Environment
1. Gain knowledge about various types of

environmental problems and different
environmental hazards.

2. By creating a concern and respect for the
environment.

3. Begin to appreciate and adopt the ideas of
development without destruction of the
environment.

4. Play an effective role in protecting the
environment by understanding and

following environmental laws.

Learning by doing can be achieved in
the environment by doing experiments at
micro and macro levels with air, water,
soil, plants, animals and their interactions

with each other.

Environment Education and Awareness:
1970, many National and
International Conferences have been held, to

Since

enhance environmental awareness. However,
most people recognize the urgent need for more
information and action through environmental
education. India is one of the major countries
having large number of NGO’s working on
environmental awareness campaigns.

The role of mass media and various public
furthered
awareness is a key to better environmental

institutions  that environment
management. This will need to integrate
economic long term growth with the needs of
environmental conservation.

Increasing population, urbanization and
poverty have generated pressure on natural
resources and led to environmental degradation.
To prevent the environment from further
degradation, Hon'ble Supreme Court of India
has ordered and initiated environmental
protection awareness programs through
government and non government agencies who

must take part in protecting our environment .

Environmental pollution cannot be
prevented by laws alone. Public participation is
equally important for environmental protection.

Environment education is a process of
learning by imparting an overall perspective of
knowledge and awareness of the environment.
It sensitizes the society about environmental
issues and challenges. Individuals must develop
relevent skills, expertise and must be able to
provide appropriate solutions.

/Activity: 1

N\

With the help of your teacher and internet,
find out the details of any two international
conferences on environment. Write the
information related to this and prepare an

informative poster for the class.

AN /

Steps of Environment Education:

with
information to acquire basic understanding
of environment, its associated problems

1. Knowledge: Provide individuals

and their solutions.

2. Awareness: Help communities to create
awareness of their own environmental
them towards

issues and sensitize

environmental problems and solutions.

3. Attitudes: Help individuals acquire a set
of values and feelings of concern for the
environment and motivation for active
participationinenvironmental improvement
and protection activities.

4. Skill : Develop skills for identification of

problems and provide solutions for

environmental management.

5. Values : Imbibe and inculcate values and
the need for conservation of natural
resources.




1.3 National and International Organizations

There are several government and non-
government organizations (NGOs) that are
working towards environmental protection and

for conservation of natural resources.

A) Botanical Survey of India (BSI)

BSI was established
in 1890 with the

objectives of

exploring the plant
ey

BOTANICAL SURAVEY OF INOK TCSOUIrCes of the

country and

identifying plant species with economic values.

Its headquarter is located in Kolkata.
The objectives of BSI are undertaking

intensive floristic surveys and collecting

accurate and detailed information on the
occurrence, distribution, ecology and economic

utility of plants in the country.
B) Forest Research Institute (FRI)
FRI

established in
1906at Dehradun

to conduct training

was

research and

management  of

protection of

forest.

The institute provides training for forest

officers and forest rangers of our country.

C ) Zoological Survey of India (ZSI)

ZSI was established on
1stJuly, 1916 to promote
survey, exploration and
research leading to the

advancement of our

knowledge in various aspects of animal life. Its

headquarter is located in Kolkata.

The main objectives of ZSI are exploration,
survey, inventorying and monitoring of faunal
diversity in various states, ecosystems and

protected areas of India.

D) The International Union for Conservation
of Nature (IUCN)

IUCN, was established
on 5th October 1948. As
the first
environmental union, it
broughttogether

global

governments and civil society organizations
with a shared goal to protect nature. Its aim is to
encourage international cooperation and provide
to guide

scientific knowledge and tools

conservation action. Its headquarter is located in

Switzerland.

IUCN played a fundamental role in the
creation of key international conventions,
including the Ramsar Convention on Wetlands
(1971), the World Heritage Convention (1972),
the Convention on International Trade in
Endangered Species (CITES),(1974) and the
Convention on Biological Diversity (CBD),
(1992).

In 1980, IUCN in partnership with the
United Nations Environment Programme
(UNEP) and the World Wildlife Fund (WWF)
published the World Conservation Strategy : a
ground-breaking document which helped define
the concept of ‘sustainable development’ and
shaped the global conservation and sustainable
development agenda.

E) National Environmental
Research Institute (NEERI)

NEERI, in Nagpur is a constituent of
Council of Scientific & Industrial Research

Engineering




(CSIR), New Delhi and
has a nation-wide
presence with its five
laboratories at
Chennai, Delhi,
Hyderabad,  Kolkata
and Mumbai. The
mandate of NEERI is to
conduct research and developmental studies in

zonal

environmental science and engineering, to
render assistance to the industries of the region
and local bodies in solving the problems of
environmental pollution.

It's vision is to create Leadership in
Environmental Science and Engineering for
Sustainable Development.

F) World Wildlife Fund for Nature (WWF)

WWEF was established in
April, 1961 at Switzerland.
The Giant Panda became
the logo for WWF. WWF's
wildlife trade arm,
TRAFFIC (Trade Record
Analysis of Flora and Fauna
In Commerce), launched an
extensive publicity
campaign to combat illegal
wildlife trade in 1986.

WWF aims to stop the degradation of the
planet’s natural environment and build a future
in which humans live in harmony with nature.It
aims in conserving the world's biological
diversity, ensuring that the use of renewable
natural resources is sustainable, promoting the
reduction of pollution and wasteful consumption.

WWF

Activity :2

1. Collect Information about wild
animals, birds which are reared in
your locality.

2. Educate people that it is illlegal
activity and it is against law to keep
wild animals and birds in their
houses.

G) United Nations Environment Programme
(UNEP)

UNEP was established in

1972, with headquarter

at Nairobi, Kenya. It is

the leading  global

environmental authority

that sets the global
environmental agenda. It also promotes the
implementation of environmental dimensions of
sustainable development within the United
Nations system.

UNEP's mission is "to provide leadership
and encourage partnership in caring for the
environment by inspiring, informing and
enabling nations and people to improve their
quality of life without compromising that of
future generations."

H) Central Pollution Control Board (CPCB)

CPCB is a statutory
organisation, constituted in
1974 under the Water

(Prevention and Control of

Pollution) Act, 1974. Further,

CPCB was entrusted with the

powers and functions under

the Air (Prevention and

Control of Pollution) Act,
1981.

The functions of the Central Pollution
Control Board at the National Level is to advise
the Central Government on any matter
concerning prevention and control of water and
air pollution and improvement of the quality of
qir.

I) Maharashtra Pollution Control Board
(MPCB)
MPCB was established
in 1970.
The functions of MPCB
includes.

* To collect, plan and




disseminate comprehensive information
program for the prevention, control or abatement
of pollution.

e To inspect sewage or effluent treatment and
disposal facilities, and air pollution control
systems.

e Supporting and  encouraging  the
developments in the fields of pollution
control, waste recycle-reuse, eco-friendly
practices etc.

e  (Creation of public awareness about the

clean and healthy environment.

J) Bombay Natural History Society (BNHS)
BNHS, was the
pioneer orgnisation
started for
conservation in
India. A pan-India

wildlife research organization, was initiated in

1883. It is one of the largest non-governmental

organizations in India engaged in conservation

and biodiversity research. It supports many
research efforts through grants and publishes
the Journal of the Bombay Natural History

Society.

It's mission is conservation of nature,
primarily biological diversity through action
based research, education and public awareness.

It's vision is to excel in the conservation of
threatened species and habitats.

Main activities of BNHS include natural
history collection, research on various species
and habitat, conservation of landscapes and
seascapes, environmental information system,

outreach (camps, exhibitions, lectures, and other

events), conservation education centres,
communications and advocacy, university
studies, library, wildlife publications and
souvenirs.

Activity : 3
Try to identify the organizations that work
for the conservation of forest, birds, wild

life, rare plants and animals species.

K) Wildlife Institute of India (WII)
Established in 1982,
Wildlife Institute of India
(WII) is an internationally
acclaimed
which

program, academic courses

Institution,

offers  training

and advisory in wildlife research and

management. The Institute is actively engaged
in research across the breadth of the country on
biodiversity related issues. Its headquarter is

located at Deharadun.

The aims and objectives of WII are :

e To build up scientific knowledge on
wildlife.

e To train personnel for conservation and
management of wildlife and carry out
research.

e To collaborate  with  international
organizations and develop as a regional
center of international importance.

L) Environmental Information System in

India (ENVIS)
In 1982, the Government of India
established an Environmental Information

System (ENVIS) .that provides environmental
information to decision makers, policy planners,
scientist, engineers, researchers etc. across the
country.

Activity:4

Visit a scientific organization /
NGO working in the field of
environment and find out the work it

does in nearby your locality.




1.4 Contribution of people for environment

protection

Dr. Salim Ali was an Indian ornithologist
and naturalist, often referred to as the "Birdman
of India." He was the first person to introduce
systematic ornithology when nobody was aware
of distribution of birds in India. Keoladeo
National Park (Bharatpur Bird Sanctuary) was
established after Dr. Salim Ali’s continuous
interventions. He fought to save the Silent
Valley National Park in Kerala, where the
government planned to construct a hydroelectric
power project. His research on the habitat of
weaver birds was appreciated by ornithologists
all over the world. In 1967 he received the J.
Paul Wildlife Conservation award, a prestigeous

award in conservation.

M. C. Mehta undoubtedly India’s most
famous environmental lawyer since 1984, has
filed several Public Interest Litigations (PILs)
for supporting the cause of environmental
conservation. His most famous and long —
drawn battles includes protecting the Taj Mahal,
cleaning up the Ganga river, banning intensive
the coast,

shrimp farming on initiating

government to implement environmental
education in the schools and colleges and variety

of other conservation issues.

Through his work, Mehta has the national
agenda in the field of water and air pollution,
vehicular pollution control, coastal zone
conservation and the translocation of heavy
industries from urban areas. He has obtained
more than forty landmark judgments and
numerous orders from the Honb'le Supreme

Court against the polluters.

/What do we learn? N\

It shows that there are adequate
environmental laws in India, to further
conservation of natural resources and
prevent pollution. We can use them, when
we wish to take action against the
environmental destruction caused by
unsustainble development. More
importantly, Mehta’s work has shown what
a single determined individual could do to
protect the environment. His story is an

\inspiration to all of us. S

Activity 5 :
1. Find out more about the air pollution
on Taj Mahal.
2. Ganga Action Plan.

Sundarlal Bahuguna initiated Chipko
movement which became an internationally
well-known example of highly successful
conservation action programs through the efforts

oflocal people for guarding their forest resources.

His fight to prevent the construction of the
Tehri dam in a fragile earthquake — prone setting
is a battle that he continued to wage.

Dr. M. S. Swaminathan is called as the
Father of Green Revolution of India. He was one
of India's foremost agricultural scientist and has
showed concern about various aspects of
biodiversity conservation of both traditional
crops and wild species. He has founded the Dr.
M. S . Swaminathan Research Foundation in
Chennai, which works for the conservation of
biological diversity.

Activity 6:

Make a list of people who have worked
in  Maharashtra for environment
conservation and document the work

done by them.




Do you know?
Story of Bishnois:

The Bishnois of Rajasthan have been known for their concern for trees, birds, and animals.
In 1730, Abhaysingh, the king of Jodhpur, wanted large quantities of wood for burning bricks to
build his new palace. He sent his minister Giridhardas, with wood cutters to cut the trees in the
Bishnois in the Khejarli village.

Amritadevi a local resident of the village wanted to save the tree. She rushed in and hugged
the tree to protect them. She told Giridhardas and cutters to stop operations. Her daughters too
followed her example. Giridhardas ordered his men to proceed and they cut down the trees and
the women. The news spread and more villagers came to the rescue of the trees. But the cutting
continued and by nightfall, 363 people had given their lives for the cause of forest protection.
When the king heard the news, with remorse, he banned felling of trees in the Bishnoi forest
forever.

The Bishnois have religiously followed these ecofriendly rules. Since Khejarli, there have
been many incidences of nature protection by this community.

The Government of India has instituted the Amritadevi Wildlife Protection Award to be
given to village community that show valour and courage for the forest and wildlife protection.

What we learn from the story?

The Bishnois are an inspiring example of how human society can make environmental
conservation a part of its tradition.
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1.5 Sustainable Development

India is an emerging economy with diverse
communities, cultures and religions.It covers a
vast geographical area and long coastline.
Topographically the Indian subcontinent is
diverse.It has 10 distinctive biogeographic
zones. India has been experiencing rapid growth
in population which has led to socio-economic
inequity and rampant / uncontrolled growth
patterns which has led to environmental
degradation. All this would obviously have long
term negative impacts on the environment and
its consequences would be felt particularly by
the socio-economically challenged groups and
our future genrations.

To combat the problems of unsustainable
growth patterns, post Stockholm Conference of
1972, India adopted the concept of Sustainable
Development (SD). In 1992, during the United
Nations Conference on Environment and
Development (UNCED); India became a part of
the 187 countries pledging their commitment
towards achieving Sustainable Development by
signing the Rio Declaration.

In 1992 during the Earth Summit of the
UNCED, the role of education in achieving
Sustainable Development was a major concern
(Agenda 21). Education has been considered as
one of the basic requirement and tool towards
achieving Sustainable Development. Educating
people from all walks of life would serve the
dual purpose of creating awareness about
environment conservation and protection.Thus
safeguarding the environment would help to
combat and reduce the socio-economic inequity
by empowering people through education.

The of
recommended the Ministry of Human Resource
Development to integrate environmental
concerns, issues and awareness in education at

Government India later

all levels.
In its 57th meeting in December 2002
(UNESCO, 2002), the UN General Assembly

proclaimed the UN Decade of Education for
Sustainable Development (DESD), 2005-2015,
emphasized that ‘education is an indispensable
element for achieving sustainable development.

Education is often considered to be done in
classrooms. According to UNESCO (2004),
Education for Sustainable Development (ESD)
is formal education, but it extends to daily
social and professional life. ESD can make
education ‘participatory’. This enhances the
problem solving capacities of young people
through processes which enable collaboration
and dialogue.

Concept of sustainable development
Sustainable Development refers to

development which can meet the needs of the

present generation without compromising on the

ability of the future generations to meet their

own needs (Brundtland Report, 1987).

aims of sustainable

There are three

development

1. Economic - to attain balanced growth

2. Environmental - to preserve the
environment
3. Social- to include all human communities

to access all resources.

Social

Figure 1.3 : Three aims of sustainable development
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The concept of ‘“needs” refers to
essential needs of human beings. Millions of
people today do not have adequate food, proper
house, clean drinking water or basic education.
The definition suggest that such essential needs
of all people must be met with. But at the same
time the pattern of development has to be such
that future generations would also be able to
meet their own needs from the resources without
destroying or degrading nature. This may
include water resource, productivity of various
ecosystems, quality of air etc.

Development  conventionally  means
enhancing economic well-being and wealth.
Well-being of an individual or family and
community depends on several factors apart
from income levels. Development is more than
economic growth. The development achieved in
the short term may not continue over time and is
unsustainable in the longer term.

, AN
Think and Act....

The past and present generations used
energy from fossil fuels for domestic and
industrial processes. This use in energy
has led to the global climate change.
How do conserve energy in daily life.

1. Switch off lights and fans in the
classroom when it is not necessaary.

%.

Concept of sustainable consumption
Development is largely based on the use of

/

resources. Therefore a change in the pattern of
development requires a change in the pattern of
resource use. The pattern of sustainable
consumption relates to use of both renewable
and non-renewable resources. For renewable
resources the use of a resource should not exceed
the capacity of the environment to replenishing
the resources. Non-renewable resources should
be used with care as they can be totally used up.
The natural available resources are shrinking

because consumption levels are so high. Current

consumption patterns are responsible for

increasing pollution which damages our

environment.

There is sufficiency in the world for man's
need but not for man's greed.
- Mahatma Gandhi

In the recent past consumerism has become
a part of our daily life. There is also inequality in
the way, rich and underpreviledged groups in the
society use resources. Our excessive resource use
creates excess amounts of waste. All this requires
changes to be made in our lifestyles to prevent
the further degradation of our environment.
Each one of us is creating a large environment
foot print in our resource base. We all need to
reduce our environmental foot print and create
positive impacts to conserve our environmental
resources for the future. This is now refered to as
environmental handprint.

Inspite of India’s rapid population growth,
industrialzation and consumerism our country
still includes a wealth of Natural Resources
which requires urgent conservation measures.

Activity 7:

How you will reduce your environment
footprint and increase your environmental
handprint. Give some actions of your daily
life.

Activity 8:

Find out which activities will
make water resource unsustainable. What
should be done to make it sustainable? List
down all activities in school to make
sustainable use of water resource. What

can you do at home?

Activity 9:

Observe one day in a week as "No
Vehicle Day" and eduacate others to
follow this.
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Do you know?

If 50 persons in an office use both sides
of just 10 per cent of the paper they use,
the company can save ten trees a year.
The energy saved from recycling one
glass bottle will light a 100-watt bulb for
four hours.

Plastic bags and other plastic garbage
thrown into the sea kills a million sea

creatures every yedar.

What can you do?

Be a wise consumer. Buy things only
when you need it. Do not waste. Develop
a habit of using and reusing things and
also educate others.

N

N\

What will you do for sustainble
development? Why today environment
education is necessary? J

Think on it :

ooooooooooooooooooooooa—-< Exercise >—coooooooooooooooooooooo

Q.1. Fill in the blank with the help of

correct option.

) is
Environment Day.
a) 5" May b) 5" June
c) 16" September d) 215 April

2) Environmental science is a:
a) Multidisciplinary science

celebrated as  World

b) Chemical science
c) Medical science
d) None of these
3) FRI was established in 1906 at ................ .

a) Dehradun b) Delhi
c) Calcutta d) Mumbai
4) led by Chipko movement.

a) Dr.Salim Ali b) M.S.Swaminathan
¢) Sundarlal Bahuguna d) Medha Patkar
5) ENVIS is established in ................
a) 1945 b) 1961
c) 1982 d) 1973
6) The headquarter of NEERI is located at-

a) Pune b) Nagpur
¢) Mumbai d) Kolkata

7) The United Nation set up the world
commission on  Environment and
developmentin................
a) 1983 b) 1984
c) 1985 d) 1986

Q.2 Write

Q.3.

short answer of the following
questions.
1) Define the term Environment.

2) Explain environmental scope and its
significance
3) What is the need of environmental

education?
4) Why is environment awareness necessary?
5) What is sustainable consumption?

Write the long answer of the following

questions.

1) Describe briefly the work of the following
organization with regard to  development
and environment issues
a) UNEP b) NEERI

2) Give two example of people’s movement,

and explain it.

3) What is your contribution for environmental
conservation?

4) Describe concept and aims of sustainable

development .
I
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2: Ecosystems

Scope of ecology )

Structure and functions of ecosystem
Types of ecosystems

Dynamics of ecosystem

Ecosystem services

Species interdependence and

interactions

\2.7 Ecological succession v

To understand the proper structure and
functions of various kinds of ecosystem, it is
very essential to understand the scope of
ecology.

The word ecology is derived from two
Greek words i.e. “Oikos” meaning house and
“ology” means to study. Thus, ecology is the
study of organisms in their natural home i.e.
habitat. It is generally defined as the study of
plants and animals in reciprocal relationship
with their environment.

2.1 Scope of ecology:

Ecology deals with the interrelationship
between the organisms and its environment.
Therefore the scope of ecology becomes wide
due to variable environmental conditions as
well as abundance of plants and animals. The
main function of ecology is to show the general
principle under which the natural community
and its various components operate. These may
be applied for the interpretation of various
activities of particular plants or the animals in a
given region. The biota (plants and animals) of
an area can be easily identified and counted. An
understanding of ecology 1is useful for
conservation of air, water, soil, wildlife etc.
Ecology has practical applications in the field
of agriculture, biological survey, forestry and
fisheries.

Physical Factors

Do you know?

Earth is perhaps the only planet in the
solar system that supports life. The portion
of the earth which sustains life is called
biosphere. Biosphere is very huge and
cannot be studied as a single entity. It is
divided into many distinct functional units
called ecosystems.

In this lesson, you will study about the
structure, types and functions of ecosystems.
2.2 Structure and function of Ecosystems:

In nature several communities of organisms
live together and interact with each other as well
as with their physical environment as an
ecological unit. An ecosystem is a functional
unit of nature encompassing complex interaction
between its biotic (living) and abiotic (non-
living) components. For example- aquatic
systems such as a pond, lake, river, estuary,
ocean. The terrestrial ecosystems includes
forest, grassland, agricultural field, desert etc.

The structure of ecosystem is includes two
kinds of components.

(a) Abiotic components

(b) Biotic components
Components of Ecosystem

Abiotic Components Biotic Components

Inorganic Substances

y '

Organic Substances

Temperature Water Proteins
Humidity Oxygen Carbohydrates
Light Carbon dioxide Lipids
Atmospheric pressure  Nitrogen
Producers Consutner Deco+mposers
(Green plants)  (Animals) (Microorganisms)

Figure 2.1 : Components of Ecosystems
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(a) Abiotic components (Non-living):
The abiotic component can be grouped
into following three categories:-

(i) Physical factors: Sunlight, temperature,
rainfall, humidity and pressure. They
sustain and limit the growth of organisms
in an ecosystem.

(ii) Inorganic substances: Carbon dioxide,
nitrogen, oxygen, phosphorus, sulphur,
water, rock, soil and other minerals.

(iii)Organic  compounds: Carbohydrates,
proteins, lipids. They are the building
blocks of living systems and therefore,
make a link between the biotic and abiotic
components.

(b) Biotic components (Living)

(i) Producers: The green plants manufacture
food for the entire ecosystem through the
process of photosynthesis. Green plants are
called autotrophs, as they absorb water and
nutrients from the soil, carbon dioxide from
the air, and capture solar energy for this
process.

(ii) Consumers: They are called heterotrophs
and they consume food synthesized by the
autotrophs. Based on food preferences they
can be grouped into three broad categories.

a) Herbivores feed directly on plants (e.g.
cow, deer and rabbit etc.)

b) Carnivores are animals which eat other
animals. (eg. lion, cat, dog etc.)

¢) Omnivores organisms feed upon both plants
and animals (e.g. human beings, pigs and
Crows).

(iii)Decomposers: Also called saprotrophs.
These are mostly bacteria and fungi that
feed on dead organic matter of plants and
animals by secreting enzymes outside their
body on the decaying matter. They play a
very important role in recycling of nutrients.
They are also called detritivoours or detritus
feeders.

Functions of ecosystems :

Ecosystems are complex dynamic entities which
include abiotic and biotic components. They
perform various functions. These are:-

(1) Energy flow through food chain

(i)  Nutrient cycling (biogeochemical
cycles)

(iii) Ecological succession or ecosystem

development

Ponds, lakes, marshlands, grasslands,
deserts and forests are examples of natural
ecosystems. Many of you have seen a aquarium,
a garden and an agricultural field in  your
neighborhood. These are examples of man
made ecosystems.

Biosphere
‘ Ecosystem
Realm
of .
mmuni
Ecology Co unity

Populations

1} Organism

Figure 2.2 : Realms of Ecology

2.3 Types of ecosystems
Ecosystems are broadly classified as follows:
(I) Natural ecosystems
(IT) Man made ecosystems
() Natural ecosystems
Natural ecosystem are totally dependent on
solar radiation e.g. forests, grasslands, oceans,
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SUN

Solar Radiation Producers
Phytoplanktons
Rooted Vegetation
Zoo planktons
Primary / B
Carnivores
Secondary
\ Carnivores
Herbivores
Saprotrophs Decomposer

Figure 2.3 : Pond ecosystem

lakes, rivers and deserts. They provide food,
fuel, fodder and medicines.

Pond Ecosystem:

A pond is an example of natural ecosystem.
It is convenient to study its basic structure and
functions. It works on solar energy and maintains
its biotic community depending on the seasons.
If you collect a glass full of pond water or a
scoop full of mud from bottom of the pond, it
consists of a mixture of plants, animals,
microorganisms, inorganic and  organic
materials.
The Following components are found in a pond
ecosystem.
(a) Abiotic (Non-living) components of pond
ecosystem:

(i) Sunlight: Solar radiation provides energy
that controls the entire system. Penetration
of light depends on transparency of water,
amount of dissolved or suspended particles
in water and the number of plankton. On
the basis of extent of penetration of light a

pond can be divided into euphotic(eu=true,
photic

light), mesophotic and aphotic
zones.Plenty of light is available to plants
and animals in euphotic zone. No light is
available in the aphotic zone.
(ii) Inmorganic substances: These are water,
carbon, nitrogen, phosphorus, calcium and
a few other elements like sulphur depending
on the location of the pond. O, and CO, are
in dissolved state in water. All plants and
animals depend on food and exchange of
gases in the water. Other inorganic salts are
held in reserve in bottom sediment and
inside the living organisms.
(iii) Organic compounds: The commonly
found organic matter in the pond area are
amino acids, humic acids and the
breakdown products of dead animals and
plants. They are partly dissolved in water

and partly suspended in water.
(b) Biotic (Living) components of pond
ecosysytem
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(1) Producers or autotrophs :

Synthesize food for all the heterotrophs of
the pond. They can be categorized into two
groups:-

(a) Floating microorganisms and plants

(b) Rooted plants

(a) Floating microorganisms: Small green
plants (algae) and blue green algae are
called phytoplanktons (“phyto”- plants,
“plankton”—floating). They are microscopic
organisms. Sometimes they are so abundant
in pond that they impart green colour to
pond  water.  Spirogyra, Ulothrix,
Cladophora, Diatoms, Volvox.

(b) Rooted plants: These are arranged in
concentric zones from periphery to the
deeper layers. Three distinct zones of
aquatic plants can be seen with increasing
depth of water in the following order:

i) Zone of emergent vegetation: e.g. Typha
and Sagittaria

ii) Zone of rooted vegetation with floating
leaves .eqg. Nymphaea

Sun

Producers (Rooted plants)

iii) Zone of submergent vegetation: eg. All
under water vegetation like Hydrilla,
Vallisnaria etc.

(2) Consumers (Heterotrophs) : These are
the animals which feed directly or indirectly
on autotrophs eg. Tadpole, snails, some
variety of fish.

Pond animals can be classified into the
following groups

(a) Zooplanktons are floating animals. Cyclops,
Cypris, Daphnia etc.

(b) Nektons are the animals that can swim and
navigate eg. fishes

(c) Benthic animals are the bottom dwellers

e.g. beetle, mites, molluscs and some
crustaceans.

(3) Decomposers: They are distributed
throughout the pond, but are most abundant
in the sediment. There are bacteria and
fungi. (Rhizopus, Penicillium,
Cladosporium) found at the bottom of the
pond.

Producers (Floating plants)
FEEEEEEEEEEEREBE
f « Producers (Phytoplankton)
/ ‘¢ « .. Primary consumers (Zooplankton)

. e

;

Secondary consumers (Fish)

|

Dissolved
Chemicals

Sediment

Teritary consumers (Crocodile)

Decomposers (Bacteria and Fungi)

Figure 2.4: Pond food chain




(IT) Man made ecosystems:

1)

2)

3)

4)

It is a system which is influenced by
significant human interactions between

living and non living components.

They do not possess self regulating

mechanisms.
The cycling of nutrients is negligible.
The inputs are provided by human efforts.

Examples are crop fields and orchards.

Activity 1:
Visit a local pond near your locality and
make the list of following:

(1) Note down the colour of pond water.

(2) Check pH value of pond water with pH

(3) Make list of number of different types of

paper.

plants and animals observed in the water.

Activity 2 :

and after the rains for one month and record
your observations (count the number of

different birds, plants and insects).

Observe a park of your locality before

2.4 Dynamics of ecosystems

In the ecosystems, the flow of energy and

matter from one component to the other

component is called its dynamics.

It is also

called as functions of the ecosystems. The

nutrients and minerals work through cycles

between the biotic and abiotic components of

the

ecosystem. The energy transfer in the

ecosystem is unidirectional and it never returns

back to the source (i.e. sun).

The dynamics of ecosystem can be explained

under the following heads-

I

1) Food chain

2) Food web

3) Trophic levels

4) Energy flow

5) Ecological pyramids

6) Bio-geochemical cycles.

Food chain : The transfer of food energy
from the source (Producers / green plants)
to consumers forms a food chain. Green
plants in the food chain occupy the first
trophic level (i.e. producer).The herbivores
that eat the plants occupy second trophic
The
carnivores that eat the herbivores occupy
third

consumers) and occasionally even a fourth

level (i.e. primary consumers).

trophic level (i.e. secondary
trophic level (i.e. tertiary consumer).

In nature three types of food chains have
been distinguished namely grazing food
chain, parasitic food chain and detritus

food chain.

Grazing food chain: This food chain starts
from green plants, goes through herbivores
and terminates in carnivores.

The

synthesise

photosynthetic
their

organismes,
food from inorganic
elements in the presence of sunlight, hence
they are called producers.The producers
are eaten by herbivorous animals, thus
herbivorous animals are called primary
consumers. consumers

Primary or

herbivores are eaten by secondary
consumers called carnivores. Thus this type
of food chain depends on autotrophs as

primary producer.

18




Solar energy

Producer Primary Secondory Tertiary
Consumer Consumer Consumer
Grass Grasshoper Frog Snake Hawk

Nt/

Decomoposers

Fungi

Figure 2.5 : Food Chain

D oo — s — o)
« (o — (D)~ () —
® | Phytoplanktons ——{ Zooplanktons — Kingfisher

® | Green plants ———»| Spotted deer ——» Tiger
Organic and Inorganic Dead bodies
4—

substances

Figure 2.6: Food chains in different ecosystems
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II) Parasitic food chain: This food chain goes
from large organisms to smaller ones
without killing the host organism. For e.g.
large number of lice live on herbivore as
ectoparasites.

I1T)Detritus food chain: The food chain starts
from dead organic matter of decaying
plants and/or animals bodies,
microorganisms and then to detritus feeding
organisms (detritivores or saprovores) and
their predators this is known as detritus
food chain. Dead and drying leaves in
forest are broken into smaller pieces by soil
animals such as beetles, ants, earth warms
on which fungi and bacteria act to produce
soil nutrients. some of these soil animals
are used as food by secondary consumers
like birds, frogs and lizards.

This type of interrelationship interlinks the

individuals of the whole community. In this

way multiple food chains become
interlinked forming a food web. The food
web maintains the stability of the
ecosystem.

Energy flow in ecosystem :

Energy can be defined as the capacity to
perform work. The solar radiation is the primary
source of energy for all organisms which passes
through the different trophic levels. Organisms
that can fix energy from inorganic sources into
organic molecules are called autotrophs.
Organisms that cannot obtain energy from
abiotic sources but depend on energy-rich
organic molecules which is synthesized by
autotrophs are called heterotrophs. Those
organisms that obtain energy from living

Lion

Kite

Snake
Owl

N
‘\_/

Jungle Cat

Jackal

~

Goat

Rabbit \

Rat Green Plant

Figure 2.7 :

2. Food Web: Many food chains exist in an
ecosystem, but these food chains are not
independent of each other. The producers
are eaten by variety of insects, birds,
mammals and fishes. These first order
consumers are eaten by predators. In
grassland ecosystem, grass is eaten by
herbivores such as hare which will be eaten
by snake, which will be eaten by an eagle.

Food Web

organisms are called consumer and those that
obtain energy from dead organisms are called
decomposers.
The movement of energy in an ecosystem
is termed as the energy flow in nature.
1) The producers absorb and convert solar
energy into plant material.
i1) The energy converted into biomass is used
by consumers.
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111) The total input of energy in form of food is
used for day to day activities and biomass.

iv) The loss of energy occur through
respiration, heat, excretion.

v) The gross net production.

About 23% of incoming solar energy is
absorbed in the atmosphere by water vapours,
dust and ozone, and 48% passes through the
atmosphere and is absorbed by the surface. Thus
about 71 % of the total incoming solar energy is
absorbed by the earth system. However plants
do not absorbs all incoming sunlight and do not
convert all harvested energy into biomass,
which results in an overall photosynthetic
efficiency of 3 to 6 % of total solar radiation. It
means very small amount of sunlight reaching
the earth’s atmosphere is used in photosynthesis.
The plant synthesize food in the form of
carbohydrates i.e. is a form of chemical energy.
This chemical energy of carbohydrates is used
as a food for herbivores. In the food chain or
food web, there is transfer of both the matter
and energy in the living world.

The transfer of energy is never 100 %. The
green plants trap solar energy and convert it into
chemical energy, they are the producers. They
use some amount of energy for their own life
processes. Therefore, only a small portion of the
energy trapped by the producers is available to
primary consumers. Animals move from place
to place, so they require more energy. Therefore
they transfer less amount of energy to the next

trophic level.

At every trophic level, a considerable
amount of energy is lost to the surroundings in
the form of heat. The amount of energy available
to the next higher level is only 10%.

Even decomposition of organic matter
carried out by microbes is responsible for release
of heat energy. Thus most of the solar energy
trapped by the green plants goes to the
atmosphere in the form of heat. But, this heat
energy never returns to the sun. Energy transfer
is therefore never in the reverse direction.
Ecological pyramids

Ecological pyramids are the graphic
representations of trophic levels in an ecosystem.
The producers make the base of the pyramid
and the subsequent tiers of the pyramid represent
herbivore, carnivore and top carnivore. The
pyramids are of three types.

(1) Pyramid of number:
This represents the number of organisms
at each trophic level.

For example in a grassland the number of
grasses is more than the number of herbivores
that feed on them and the number of herbivores
is more than the number of carnivores.

In some instances the pyramid of number
may be inverted, i.e herbivores are more than
primary producers as you may observe that
many caterpillars and insects feed on a single
tree.

Tertiary
Consumers

Secondary
Consumers

Primary Consumers

Primary Producer

Fleas

Birds

Tree

Upright pyramid of numbers

Inverted pyramid of numbers

Example 1
Figure 2.8 : Pyramid of number

Example 2
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(2) Pyramid of biomass:

This represents the biomass at each
trophic level. Standing biomass is the amount of
the living matter at any given time. It is expressed
as gm/unit area or kilo cal/unit area. In most of
the terrestrial ecosystems the pyramid of
biomass is upright. However, in case of aquatic
ecosystems the pyramid of biomass may be
inverted e.g. in a pond, phytoplankton are the
main producers, they have very short life cycles
and a rapid turn over rate (i.e. they are rapidly
replaced by new plants). Therefore, their total
biomass at any given time is less than the

biomass of herbivores supported by them.

Top Carnivore
1Kg

Primary Carnivore 10 Kg

Herbivores 100 Kg
1000 Kg

Producers

Figure 2.9 : Upright Pyramid of biomass in
Terristrial Ecosystem

(3) Pyramid of energy :

This pyramid represents the total amount
of energy at each trophic level. Energy is
expressed in terms of kcal/unit area /unit time.

Energy pyramids is never inverted.

All the living organisms of an ecosystem
are interdependent through food chains and
food webs. Removal of any single species of the

community causes ecological change.

In the food chain the producers can be

by primary
(herbivoves). These multiple herbivoves are

eaten several consumers
eaten by only a fewer species of carnivares. In
every ecosystem the quantum of producers is
the largest followed by primary consumers and
only a few second order consumers. This is
because at every step in the trophic chain energy

is lost in day to day activities.

Sun's
Energy

.01%
Apex
Predators
1%
Third Level
consumers

Energy
lost as
Heat

Decomposers
1%
Secondary
consumers
10%
Primary
consumers
100%
Primary
Producers

Recycled
nutrients

Energy
Pyramid

Figure 2.10 : Pyramid of Energy

Biogeochemical cycle

The nutrients move from the nonliving to
the living and back to the nonliving component
of the ecosystem in a more or less circular

manner is known as biogeochemical cycle.

After the death of organisms, the dead
remains are decomposed and the nutrients are
released back into the soil by detrivores. These
are absorbed again by the root of green plants
and are passed on to herbivores and then to the
carnivores. Micro organisms and fungi play a
role in the recycling of nutrients. This recycling
of the nutrients is called biogeochemical or
nutrient cycle. There are more than 40 elements
required for the various life processes by plants
and animals. The entire earth or biosphere is a
closed system i.e. nutrients are neither imported

nor exported from the biosphere.
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The common biogeochemical cycles are.
1. Nitrogen cycle
2. Carbon cycle
3. Oxygen cycle
4. Sulphur cycle
5. Phosphorous cycle
6. Hydrological cycle (Water cycle)

2.5 Ecosystem services
Ecosystem services can be devided into

resources used by people and services of nature.
examples
Direct uses of forest ecosystem resources

e Timber

e Fruits

e Tubers

e Medicine

e Fuel woods

Indirect values of forest ecosystem :
1. Regulating Ecological balance

Conservation of water and soil

Maintain temperature

Increase rainfall rate

Habitat for wild animals

AR A S

Increase asthetic value of nature

Ecosystem services are processes in natural
ecosystems which sustain biodiversity and
human needs. Nature provides these services to
us free of cost. Ecosystem services have both
ecological and economic values. But in recent
decades, however, they have been seriously

affected by human activities.
Ecosystem services provide us in many ways:

a) Provisioning services: It includes all
products that are collected by people which
include food items like fruits, tubers, herbs,
and medicinal plants. People depend on
forest ecosystem for fuel wood, fodder,

building material for housing etc. The forest

products are of great economic value as

they are collected and marketed.

Various industrial products are being
produced from the wild plants of the forest.
Many of our medicines come from wild
plants from different ecosystem.

b) Supporting services: The other supporting
services provided by ecosystem are biomass
production, production of atmospheric
oxygen, soil formation etc. Forest indirect
services include the control of flow of
water in streams and rivers. Forest cover
reduces the surface run-off of rain water
and allows the recharge of ground water.
Forest also prevents the erosion of soil
which takes thousands of years to form.

¢) Regulating services: The regulation of
ecosystem process, includes, the flood
control, regulation of climate, water
purification, control of human diseases etc.
Forest regulates the local temperature by
absorbing carbon dioxide and release the
oxygen that we breathe. And also it helps to
maintain temperature and moisture. It also
maintains the ecological balance, habitat
for wild animals and increase rate of
rainfall.

d) Cultural services: There are various non-
material benefits which people obtain from
ecosystems like education, recreation and

various cultural practices.

2.6 Species interdependence and interactions

Different species in an ecosystem have
common activities or resource needs. They may
interact with one another of the same species or
with the individuals of the other species. Such
interactions may benefit a species or may cause

harm to it or may not affect it in any way.




There are some basic types of interdependence

and interaction between species

1)

2) Predation:

1) Competition
2) Predation
3) Parasitism
4) Mutualism

5) Commensalism

Competition: ~ Competition  between
individuals occurs when resources such as
food and space are shared. Individuals may
compete with members of their own species
(Intraspecific competition) or with members
of other species who use the same resources
(Interspecific competition).

For example - a) Plants compete with one
another for access to light and water.

b) Various animals compete for food and
space.

Figure 2.11 : Competition
Predation is an interaction

between species in which one species (the
predator) kills and eats another species (prey).

Example : in the following figure Lion is
predator and Deer is the prey.

Figure 2. 12 : Predation

Figure 2.13 a:

3) Parasitism: Parasitism is a relationship in

which one organism (the parasite) benefits
at the cost of another organism (the host).

Example:
a) Ticks on the skin of a dog.

b) Cuscuta plant as a parasite on a host
plant

Ticks on the skin of a dog

Figure 2. 13 b : Cuscuta plant as a parasite

on a host plant

4) Mutualism: Two organisms interact 