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Introduction to Paper 

Dear Students, 

This paper comprises of four units which highlights the conceptual and concrete 

understanding of environmental education. The main objective of this paper is to 

familiarize you to the substance of environmental issues and concerns.  

Unit I: It deals with meaning and scope of philosophy of environmental education. An 

attempt has also been made to discuss the objectives of environmental education. Finally  

the approaches of environmental education and the role of natural and environmental 

resources has also been explained in this unit. 

Unit II: It deals with the causes and concerns of environmental degradation with special 

reference to air and water pollutions. Implications of deforestation and the necessary 

suggestions have also been discussed threadbare in the second unit. 

Unit III: This unit tends to explain the environmental awareness through education. The 

salient features of environmental awareness through education have been explained for 

the larger understanding of the students. The programmes of environmental education for 

secondary school children have also been an epoch task of this unit. Finally the 

programmes of environmental education for attitude changes among the children with 

special reference to Save the Dal, Save Hangul, Save Tiger Project have also been 

discussed in unit third.  

Unit IV: This unit discusses the role of man-his values and ethics in the preservation and 

conservation of natural resources. An attempt has also been made to orient the learners 

with various natural Disasters like Floods, Flash floods, Drought, Earthquakes,  

Cloudbursts and Landslides.  

Wish you happy and interesting reading! 

          Coordinator 
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LESSON NO: 01  ENVIRONMENTAL EDUCATION   

Lesson Structure 

1.0  Introduction 

1.1  Objectives   

1.2 Meaning of Environmental Education 

1.3 Scope of Environmental Education 

1.4 Importance of Environmental Education 

1.5 Objectives of Environmental Education 

1.6 Conservation of Natural Resources 

1.7 Conducive environment for Sustainable Development 

1.8 Approaches of Environmental Education and Role of Natural and 

Environmental Resources in Sustainable Development. 

1.9 Measures for Environmental Management 

1.10 Let us Sum Up 

1.11 Check your Progress 

1.12 Suggested Readings 

1.0   Introduction 

The word environment means surroundings or setting or natural world as per 

Oxford Dictionary. It includes land, water and air. It is influenced by different factors: 

UNIT I 
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climate-temperature; water, light, air; edaphic- physical and chemical properties of soil 

and; biotic-the activities of living things. 

Environmental is of many kinds-natural, social, economic, political and moral. 

According to, psychologists, environment is of three types- 

1. Physical or geographical this is same for a large number of people. 

2. Psychological, which is different for everyone and consists of the forces which 

affect the mind and behaviour. 

3. Self-as environment-one own self is divided into two parts ‘I’ and ‘Me’. Me part 

begins to criticize ‘I’. In that case things become difficult and dangerous. 

The two types of environment important in environmental education are: 

1. Natural Environment: It is related with nature which includes air, water, 

forests, minerals, birds, animals, plants, microbes and other organic and inorganic 

substances. It is a self contained system that supports all life on the earth. It 

comprises of a) Lithosphere; b) Hydrosphere and c) Atmosphere. The lithosphere 

consists of all living and non-living things on the earth, the continents and islands 

are all part of this system. The hydrosphere consists of water masses along with 

living and non-living objects in it. The atmosphere is gaseous envelope above the 

hydrosphere and lithosphere. The parts of lithosphere, hydrosphere and 

atmosphere that support life form biosphere. All the components of environment 

keep themselves in balance but man has polluted the environment by his 

ignorance and carelessness. 

2. Social Environment: It includes action and reaction of social relationship. All 

the aspects of life of man are included in the scope of social environment as 

political, economic, religions, physical, spiritual, intellectual, moral etc. Man 

being social creature develops in society only. All aspects of social environment 

outcome from social relationship with community, group, domestic and school 

etc. 

In environmental education, we mainly deal with physical or natural environment. 

People are exploiting natural resources like water, earth, forests, and animals at an 
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alarming rate leading to ecological imbalance and exhaustion of these resources. Pollution 

is also a result of man’s activities. We can take help from social environment by making 

masses aware about the hazardous effects happening in the environment and to educate 

people to curb anti-environmental activities and promote environment friendly 

approaches in our daily life.  

The study of the relationship between plants, animals and environment is called 

ecology. It is derived from Greek work, OIKOS, means ‘home’ and consequently the 

name given to that branch of biology which deals with the study of the home lives of the 

living organisms as these organisms exist in natural conditions in the field. The term 

‘ecology’ was first used in a scientific sense by German Biologist-Ernst Haeckel in 1869. 

It is used to study interrelationships among organisms or between organisms and their 

environment. 

There is vast difference between the environmental science or ecology and the 

environmental education. Environmental science is an interdisciplinary approach to study 

organisms in relation to their environment. On the other hand, the environmental 

education educates masses about the causes, consequences and control or pollution of 

land, water and air. It also makes them aware of environmental hazards like global 

warming, green-house effect and ozone layer depletion. It educates masses to keep 

environment clean and conducive for sustainable development of mankind as pressure on 

natural resources and continued pollution will in future endanger the existence of man 

himself and destroy ecological balance in nature. Thus to protect himself and biota, 

without harming a biotic components of the environment, man has to protect 

environment, otherwise it will be difficult and even impossible for future generations to 

live on this globe. 

Man has been interested in environment since early in his history. Civilization 

began when man learned to use fire to modify his environment. A forestation and keeping 

surroundings clean has been mentioned in many sacred scriptures. Man has been warmed 

about the relationship, he must maintain to live in harmony with nature. 
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According to R.N. Tagore, “the highest education is that which does not merely 

give us information, but makes our life in harmony with all existence.” The word 

‘existence’ applies to all mankind, living things (plants animals, microbes) and to non-

living thing surroundings like water, air, land, rocks and minerals. His definition of 

education instigates to live in harmony with nature and this is the ultimate aim of 

education. Thus education itself embodies in it the environmental education and 

education without environmental education is incomplete. 

Thus environmental education teachers us to check pollution and to maintain 

ecological balance in the interest of nature and man himself, in addition to conservation 

of natural resources so that they last longer and will be available for future mankind. 

1.1 OBJECTIVES  

At the end of this unit you will be able to: 

 Know about the concept, meaning, scope and importance of environmental 

education. 

 Develop concept of danger of environmental hazards like pollution. 

 Know about the role of natural resources in development and their conservation. 

 Develop knowledge about the environment and its components and their 

interaction with each other. 

 Control and minimize pollution of water, air and land at gross root level. 

 Take measures to conserve natural resources viz; land, water, air, minerals and 

energy (fossil fuel). 

 Maintain ecological balance. 

 Maintain harmonious relationship between man and biosphere. 

 Know about hazards of environmental deterioration like global warming, green-

house effect, ozone layer depletion, sea-level rise etc. 
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1.2  MEANING OF ENVIRONMENTAL EDUCATION  

Environment means surroundings and environmental education is relate with 

nature which includes air, water, land, minerals, birds, plants, animals, microbes, organic 

and inorganic substances. Population growth, consumption of natural resources in a wild 

manner, industrialization, uncontrolled urbanisation, and misuse of science and 

technology has led to environmental crises. Only through education, people could be 

made aware of environmental deteriorations. 

One of the most important principles of environment education as adopted at the  

world inter governmental conference on environment education in Tibilisi ex U.S.S.R in 

1977, was that we must consider environment in its totality-natural built, technological, 

social, economic, political, moral, cultural, historical and aesthetic aspects. 

Natural environment is a self contained system that supports life on the earth. It is 

called biosphere and has three parts-lithosphere, hydrosphere and atmosphere. The 

lithosphere consists of all living 9biotic) things and non-living (a biotic) things on the 

earth and comprises of continents and islands. Hydrosphere consists of water masses and 

comprises of marine environs like sea, oceans, estuaries and fresh water bodies like 

ponds, lakes, rivers and springs along with living and non-living components in it. 

Atmosphere is the gaseous envelope. In environmental education, we learn about the 

relationship between organisms of biosphere among themselves and between organisms 

and their environment called ecological balance. All the components of environment keep 

themselves in balance but man by exploitation of natural resources and by pollution due 

to ignorance and carelessness tends to disturb ecological balance. Thus environmental 

education makes man aware about the role, he has to play in controlling pollution and 

conserving natural resources that ecological balance is maintained for his benefit and for 

the benefit of all organisms and by judicious use of natural resources make these 

resources last longer. Pollution free environment is the main goal and aim of 

environmental education, by making people aware and careful about the forthcoming or 
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present hazards that will endanger his existence in future and at the same time harm 

biosphere at large which cannot be repaired at that stage. 

1.3 SCOPE OF ENVIRONMENTAL EDUCATION  

As the subject is interdisciplinary, the areas identified not belonging to a particular 

discipline include: 

i. Population ecology (density, mortality, negative interactions like predation and 

positive interactions like cooperation and mating). 

ii. Community ecology (species diversity). 

iii. Ecosystem ecology (land, water, air, plants, animals and bacteria). 

iv. Biogeochemical cycling 9cycling of nitrogen, carbon dioxide, oxygen, phosphorus 

etc.). 

v. Remote sensing (by observing present conditions and changes occurring and 

giving idea about future situation by statistics and mathematics). 

vi. Freshwater ecology (lentic including lakes and ponds and lotic including streams 

and rivers). 

vii. Marine ecology (biota and zonation in sea). 

viii. Estuarine ecology (Estuary is the environment where river flows into sea and 

water is neither marine nor fresh with particular biota). 

ix. Terrestrial ecology (Biomes as per altitude and latitude). 

x. Pollution (Land, air and water pollution, causes, control measures). 

xi. Radiation ecology (nuclear fallout into air, water or land, causes and control). 

xii. Natural resources (Forestry, wildlife management, land use, conservation). 

xiii. Population ecology of man (population versus pollution and resources). 

xiv. Hazards-greenhouse effect, global warming, ozone layer depletion. 

In western countries people live in polluted environment and we in east are 

heading towards the same. The need is therefore to educate people in the basic principles 

of ecology so that they understand consequences of pollution and depletion of natural 
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resources, feel concerned about it and help in managing to keep the environment healthy. 

We shall educate students at school, college and university level so that they understand 

“nature” in all its perspectives and disseminate message to masses to check pollution and 

conserve natural resources so that future generations are able to survive on this globe. 

1.4  Importance of Environmental Education 

Man is at the helm of affairs in the biosphere and is a super animal due to mental 

set up. He is the greatest consumer. He uses natural resources and energy at an alarming 

rapid rate. Man was a slave to environment at the onset of human civilization. Now due to 

technical skills he has attained mastery over his environment. He always creates 

favourable environment for his welfare. In doing so, he forgets that he is just a small 

component of nature. By disturbing environmental balance to fulfill his short term 

benefits and needs, he forgets long term consequences of the imbalance by which he is 

creating trouble for himself in future. He does not think of availability of pollution free 

air, water and land for future generations to come, if the pollution and use of natural 

resources continues at the same rate. 

Deforestation, building roads and dams, industrialization, urbanization, sewer and 

waste disposal, canal irrigation, use of chemical fertilizers, herbicides and pesticides, and 

atomic explosions, are some activities which change the environment of our planet 

quickly. CO2  content of atmosphere has increased by 13 % of the normal value (0.03 %) 

during last 100 years of industrial growth. This has caused rise in temperature leading to 

global warming. By this polar ice has started melting causing increase in level of water in 

oceans. Low lying lands may be marooned if the same continues. Climatic changes have 

taken place. Dust, smoke and acid fumes cause air pollution. Due to accumulation of SO2 

gas in industrial areas, acid rains are frequent that harm plants, animals and buildings and 

abiotic components of the environment. 

Man has to believe in “live and let live”. He is to b educated to understand 

environment properly and to experience management of natural resources through proper 

conservation practices. In developed countries, people are voluntarily involved in the 
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conservation of environment and maintenance of ecological balance. Ecological 

principles are applied in forest management and management of grasslands, soil and 

water resources. But due to rapid industrialization and exploitation of natural resources, 

serious problems have arisen which are of global in nature. Ozone layer depletion is 

caused by developed countries but people all over globe are harmed. As this filters out the 

harmful ultra violet radiations that causes skin cancer. Due to thinning its filtering 

capacity has been reduced. The developing countries by deforestation and urbanization 

tilt the ecological balance. As forests conserve soil because roots bind soil particles 

together and avoid soil erosion. Forests cover ice that melts slowly and supplies water 

throughout the year. Deforestation causes ice to melt quickly causing floods. Forests cool 

down rain fed clouds to cause rain. Deforestation causes drought. Forests also maintain 

O2-CO2 balance in air. To conserve air, land and water, we have to conserve forests. 

Forests also provide shelter to wildlife. Due to deforestation wildlife has been endangered 

and some animal species are declining in population. Forest provide habitat to the 

wildlife.  

Youth, engineers and administrators are to be educated about the art of 

conservation of nature and natural resources through understanding of ecological 

principles with the result no tilt in ecological balance will take place while executing 

developmental projects and nature will not be disturbed. 

Man must be properly educated to understand the impact of changing environment 

and depleting resources in future. He should be taught to use natural resources judiciously 

and he should not cause pollution of air, water and land by his activities. 

 
CHECK YOUR PROGRESS I 

Note: Some statements are given below. Fill up the blank spaces: 

a. Compare your answer with the one given at the end of the unit. 

b. Space is given for your answer. 

i. Who introduced the term ecology_______________ 

ii. What is the meaning of environment_____________ 

iii. Temperature, water, light and air form:- 



DDE K
U

 

 

 

 
9

B.Ed - 15105 

i) Edaphic factors; ii) climatic factors; or Biotic 

factors.__________________ 

iv. Ozone layer filters UV rays or IR rays._____________ 

v. Afforestation is a good deed or bad deed.______________ 

vi. “Education makes ones life in harmony with all existence.”-Tagore / Gandhi/ 

Atharva Veda._______________ 

vii. Land part of earth is lithosphere / hydrosphere / atmosphere._______________  

viii. Living things are called Biota / Abiota / plants / animals.___________ 

ix. Deforestation causes drought /floods / danger to wildlife / all: 

________________________ 

1.5. Objectives of Environmental Education 

Some environmental issues have assumed global proportions and need 

cooperation of global community. UN started International Environmental Education 

Programme (IEEP) in 1975. The main objectives of environmental education are:- 

i) Awareness:   To understand environment 

ii) Knowledge: to know environment. 

iii) Attitudes: To educate to be environment friendly. 

iv) Skills:  To learn to control pollution and use of natural resources. 

v) Participation: To educate to have a sense of duty in solving problems. 

The environmental education includes: 
i) Natural resource conservation. 

ii) Environmental problems  

iii) Laws of environment, man and his environment, man and public health 

measures. 

The objectives can also be summed up as: 
i) To develop information, and knowledge about the environment, its 

components and interaction between the components. 

ii) To control and minimize pollution of water, air and land at gross root 

level. 

iii) To take measures to conserve natural resources- land, water, air, minerals 

and energy (fossil fuel). 
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iv) To maintain ecological relation between man and Biosphere. 

Control of Pollution 
It is undesirable change in the environment leading to hazardous effects. The main 

causes of pollution are deforestation, industrialization, urbanization, use of herbicides, 

pesticides and chemical fertilizers and growing rush of automobiles and improper 

disposal of domestic sewage and industrial wastes. The pollution of water, air and land is 

harmful to mankind, animals, plants and a biotic components of the environment. Noise 

pollution also harms us. 

(a) Air Pollution: 

The deforestation to reclaim land for increasing population is going on at a 

high speed. Land under forests should be about 33% of land area of a country. 

In India land under forests is less than 20% of the total area. The use of land 

by deforestation, industrialization and consumption of energy resources like 

coal, petroleum and natural gas has lead to air pollution. 

Forests maintain O2-CO2 balance in air by using CO2 during photosynthesis 

(green plants manufacture food from CO2 and water by green pigment, 

chlorophyll in presence of sunlight). They liberate O2 in the process. Human 

activities like deforestation and burning of fuels produce, carbon particles, 

CO2, smoke, dust and other poisonous substances. When breathed they cause 

diseases. Exhaust of automobiles releases CO and SO2, which are harmful to 

living beings. The increased SO2, in air leads to acid rains that destroy 

organisms and buildings. 

(b) Water Pollution  

It is mainly caused by unscientific disposal of domestic sewage and industrial 

wastes into water bodies like lakes, river, estuaries and seas, without proper 

treatment. It disturbs the balance between various components of water bodies. 

It can be checked by proper treatment of sewage and industrial wastes before 

being discharged into rivers, lakes and seas. 
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The use of chemical fertilizers, pesticides and insecticides also causes water 

pollution. These if applied at highland crop fields are drained as agricultural 

run-off into low lying water bodies. These increase the nutrient content of 

water bodies resulting in disturbance of natural balance leading to pollution. 

Due to soil erosion, silt is also drained into water bodies, that changes the 

water colour and due to siltation depth of water bodies decreases. Siltation can 

be checked by passing water through siltation tanks where silt settles and is 

periodically removed and then allowing water to be drained into water bodies. 

Due to high DDT content (Dicholorodiphenyl tricholoroethane), a pesticide, 

birds lay eggs with weak shells. Eggs break before baby birds come out. This 

has led to decrease in bird population. 

Water pollution leads to water borne disease of man and livestock. 

(c) Land Pollution: 

Due to deforestation, floods take place. Floods carry silt and deposit it on 

fertile lands making them barren for cultivation. Pesticides and chemical 

fertilizers also lead to pollution of soil. To check pollution of land, garbage 

should be disposed of properly. Polythene use should be banned as it is not 

biodegradable. A forestation should be carried involving students of schools 

and colleges to restore ecological balance. To increase forest area, trees should 

be planted on wastelands. There should also be rotation of crops to let soil 

regain its lost fertility. 

(d) Noise Pollution: 

This is caused by industries and automobiles. It affects nervous system. It 

causes hearing impairedness and lessens learning ability. It also causes 

restlessness. Noise pollution also leads to birth of malformed babies. The 

noise can be reduced by reducing use of automobiles-several persons can use 

one vehicle for common destination. It can also be reduced by periodically 

tuning the engines and minimum possible use of horns, also avoiding use of 

pressure horns. Noise can be reduced by planting more trees also. 
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1.6 Conservation of Natural Resources 

Natural resources are of following types: 
i. Inexhaustible include, air, land, sand, solar energy, wind energy, tidal energy, 

thermal energy. 

ii. Renewable resources include, water, plants, animals and bacteria. 

iii. Exhaustible include, coal, petrol, natural gas, minerals, metals etc. 

iv. Human resources include the population of a country. 

To maintain CO2-O2 balance in air, afforestation is to be conducted on mass scale. 

It will also conserve soil by binding soil particles by roots firmly. Forests also cause 

raining, and prevent floods. Forests keep ice under shade, by which ice melts slowly and 

water is available throughout the year. Plants and animals maintain their race by 

reproduction.  

Exhaustible resources can be conserved by minimizing their use. Alternative 

sources of energy like solar, tidal, wind and thermal power can be used in place  of fossil 

fuels like coal, petroleum and gas. The damaged metal articles can be collected and 

reused for manufacture of fresh items. 

Human resources in china have proved to be backbone for national economy. The 

skills in electronics of Chinese people have produced electronic goods available at 

cheaper rates. China has controlled the world economy. For a nation to prosper, masses 

should get education, health and technological facilities, so that traits hidden in them get 

exposed and flourished to the maximum extent. 

The cultivated land is to be fully exploited and barren land has to be converted 

into cultivated land .Intelligent and environment friendly policies are to be implemented 

while using natural resources. To control pollution and to conserve natural resources, 

check in growing population becomes imperative. 
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1.7 Conducive Environment for Sustainable Development 

 

Economic development is deteriorating environmental conditions. In developed 

countries consumption oriented nature adds to environmental degradation. There is 

maximum use of fossil fuels like coal, petroleum and gas. This leads to water, land and 

air pollution. With urbanization, there is decrease in forest area. In developing countries 

people are not aware of environmental concerns due to poverty. Thus pollution rates in 

developing countries are due to ignorance of people towards hazards like global warming 

and ozone depletion. In developed countries pollution is due to industrialization. The 

demand for more food clothing, automobiles, housing and energy results in more 

industries leading to water and air pollution. 

Equilibrium is to be maintained between development and environment while 

taking development projects, environment, and friendly approach is to be considered so 

that in the name of development, environment is not damaged and natural conditions 

continue to occur. 

Maintenance of Ecological Balance 

In ecosystem there are various components, like plants, animals, air, water, etc. 

These components interact with each other. Man by his activities directly affects 

environment. 

Living and non-living components of nature remain in balance. There are vast 

treasures of natural resources in nature for human use. But these are limited. By 

destroying natural balance, man creates problems for his survival and  survival of other 

animals and plants. The problem of ecological balance is more in developed countries due 

to high consumption rates. In developing countries, it is more due to increase in 

population. Thus to maintain ecological balance in developed countries, consumption rate 

is to be lowered and to maintain it in developing countries population is to be checked 

and people be provided better health care, nutritional and educational facilities.  
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Maintenance of sustainable Relation between Man and Biosphere 

Man is a component of biosphere. Biosphere includes parts of land, water and air 

of the earth where environment is feasible for sustenance of plants, animals and microbes 

(bacteria, fungi). No man can exist with total disregard to his environment, in which he 

has to live. Man discovered fire, fossil fuels and nuclear energy during the course of 

civilization. By doing this, he continued to modify his environment. 

Use of pesticides and chemical fertilizers has polluted water. Deforestation leads 

to soil erosion, landslides and recurrent floods. Vegetation acts as filter and keeps water 

bodies free from silting. By using tube wells for irrigation at a large scale, underground 

water resources have depleted. Tube wells have dried and water is retained in some areas. 

Man should be made aware of the environment and taught that mere material 

development is not an achievement, unless it at the same time does not destroy biosphere. 

Environmental education should be taught from primary to university level. 

Masses should be educated by using media like radio, T.V. and press and made aware of 

environmental hazards-an outcome of man’s unwise and unplanned use of natural 

resources. This leads to tilt the balance in nature that is harmful for future generations and 

other components of the biosphere. 

CHECK YOUR PROGRESS: 2 

Note:- Fill up the blank spaces given below. 

a) Compare your answer with the one given at end of the unit. 

b) Space is given for your answer. 

i) Land area under forest cover of India is_________________ 

(33%/40%/20%/45%). 

ii) Forests maintain O2 and __________________ balance in air. 

iii) The increased______________ gas leads to acid rains. 

iv) Domestic sewage and industrial wastes are main cause of pollution of 

land/water/air. 

v) Nose/water/air pollution leads to birth of malformed 

babies.__________________________ 
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vi) China is controlling world economy due to water / human / land / air 

resources.________________________.  

1.8  Approaches of Environmental Education and Role of 

Environmental and Natural Resources in Sustainable 

Development 

The fundamental right of an individual to have a decent and clean environment 

has been main focus of attention of many international agencies and organizations. In 

1933, about sixty nations met in London under the forum of League of Nations.  The 

convention was related to the preservation of flora and fauna in their natural habitat. A 

number of conferences have been held under UNO regarding environmental problems. 

a) UN scientific conference in 1949 was concerned with conservation and 

utilisation of natural resources. 

b) International Plan Protection Convention-Rome 1951. 

c) International Convention for prevention of sea pollution by oil Spill 1954. 

(London). 

d) Nuclear Weapon Test Ban treaty (NTBT) 1963. 

W.H.O showed concern in 1957 about hazards of pollution. WHO organized 

symposium on the epidemiology of Air Pollution in 1960. UN conference on human 

environment was held at Stockhom in June. June 5th was declared the World environment 

Day. Governments were urged to undertake activities for the preservation of environment 

on World Environment Day every year. The recommendations include: 

1. Environmental assessment, which includes evaluation, review, research, 

monitoring information exchange. 

2. Environment management includes targets setting and planning, international 

agreements. 

3. Supporting measures include technical cooperation, financing and public 

information. 
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 The principles to be kept in meanwhile formulating environment 

management strategy include: 

1. Nature has taken millions of years to create these resources and a stable 

ecosystem. 

2. Resources of earth are infinite. 

3. All living organisms and physical environment act and react. 

4. The ecosystem productivity depends upon the efficiency of green plants which 

convert solar energy into chemical energy (food).  

According to Ernst Haeckel, “By ecology we mean the body of knowledge 

concerning the economy of nature – the investigation of the total relations of animal both 

to its inorganic and to its organic environment; including above all, its friendly and 

inimical relation with those animals and plants with which it comes directly or indirectly 

into contact-in a word, ecology is the study of all the complex interrelations referred to by 

Darwin as the conditions of the struggle for existence.     

American ecologists Eugene Odum defines ecology a “the study of structure and 

function of nature”. British ecologist A. Macfadyen defines-“Ecology concerns itself with 

the interrelationships of living organisms., plant or animal and their environments, these 

are studied with a view to discovering the principles which govern the relationship. 

Sun   Producers  Herbivores  Carnivores 

Nutrient Pool  Decomposer      One-way energy flow  Cyclic Mineral Movement 

 

Model of Energy and Mineral Movement in an Ecosystem Kormonday 1974. 

The principle underlying the relationship between biotic and abiotic components 

of environment includes: 

1. Plants are gregarious and species live in communities to form vegetation. 

2. Environmental conditions-climate, soil, and topography determines the growth of 

a particular community in a particular area. 

3. Vegetation of an area is dynamic. Habitat factors also change. 

4. Organisms cannot survive in vacuum. 

5. There is variation in tolerance limits of any environmental factor for any 

organism. Man shows optimal activity between 25 degree C to 32 degree C.  
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Animals like frogs and snakes undergo winter sleep of hibernation. Animals like 

molluscs and some mammals undergo summer sleep or aestivation. This is to tide 

over unfavourable conditions. 

6. Some show wide tolerance for many factors grassland for grazing animals, forests 

for wildlife and ocean for marine life. 

7. The environmental  habitats change constantly. 

8. Ecosystem is the structural and functional unit of environment that can be 

identified and studied. 

9. Producers (plants), consumers (animals) and decomposers have flow of energy 

from plants to consumers and decomposers. Minerals have cyclic flow. They are 

connected by food chains and food webs. 

10. Social awakening in the field of ecological conservation is needed to force diverse 

socio-political system throughout the world to solve the problems of environment. 

To promote Aforestation 
As already mentioned, the forest area of India forms only 20% of the total land 

area. For a balanced ecosystem 33% of land area should be under forest cover. To 

promote aforestation, masses should be involved. The barren and wastelands can be 

planted with evergreen or deciduous (leaf fall takes place) forest trees. Forests existing 

should be conserved. During construction of roads, dams, buildings and canals, least or 

nil harm should occur to the natural flora (plants) and fauna (animals). Introduced trees 

are fast growing and are expected to  meet our increasing demands of timber. In forest 

ecosystems, nature produce maximum in minimum space. Conservation of forests and 

afforestation will lead to conservation of air, water, land and wildlife. 

To Check Deforestation 

Deforestation tilts O2-CO2 balance in air. It also leads to sol-erosion , floods and 

drought. Deforestation should be checked and accompanied by aforestation. While cutting 

one tree, ten new trees should be planted. Deforestation causes air, water, noise and land 

pollution. The laws should be formed and enacted, that will prevent masses from cutting 

of trees. Chipko movement in India is a landmark movement to save forests. In this 
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volunteers embrace the trees to be cut and say kill us also along with the cutting of trees. 

In this way forests are conserved. 

T o Check Pollution of Air, Water and  Land For Healthy Life 

To check Pollution, conservation clubs, antipollution week and demonstration 

trips to factory sites, sewer- discharge points and garbage dumping grounds may be 

organized to make youth and people aware of the pollution problems around us. People 

should be taught to live in harmony with environment. Vegetation is a moderator of 

pollution. Green belts should be maintained to save the environment of urban places. 

Instead of chemical fertilizers and pesticides, bio fertilizers and bio pesticides should be 

used. They have almost nil hazardous effects on the environment. Dung can be used to 

produce  ‘gobar gas’ for cooking. Alternative sources of energy like solar, tidal, wind and 

thermal should be used in place of fossil fuels. Air pollution can be checked by this. 

The main focus to check pollution is to provide pollution free air, water and land 

to man. It is imperative to live a healthy life in a balanced environment where no 

component whether biotic (living) or abiotic (non-living) is adversely effected. 

To Educate People about Environmental Hazards and Remedies There of 
 

Environmental hazards of global concern include green –house effect, global 

warming, sea level rise and ozone layer depletion. A green house has higher temperature 

inside than outside though it receives less radiation. The gases in atmosphere causing 

green-house effect include carbon dioxide, nitrous oxide, chlorofluorocarbons, ozone and 

water vapour. CO2 is the maximum cause and is produced by burning fuels. Due to 

increase in CO2 concentration, temperature of atmosphere rises. This can be reduced by 

using alternative sources of energy instead of fossil fuels. CO2 concentration can be 

decreased by planting more trees, as plants take in CO2 during photosynthesis. 

Global warming has caused polar ice to melt. The melting of ice is leading to rise 

of sea level. Within next 25 years, sea level will rise by 1.5 to 3.5 metres and millions of 

people living in coastal areas have to move to safer place or would be drowned. 
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Ozone layer protects us from harmful ultraviolet (UV) radiations of sun. Due to 

emission of chlorofluorocarbons and nitrous oxide, thinning of this layer has taken place. 

Increased UV radiations on earth due to ozone layer depletion will lead to cancer, 50% 

reduction in growth and chlorophyll content and impaired fish activity. To check it, 

emission of chlorofluorocarbons and nitrous oxide into atmosphere is to be minimised. 

The exhaust from industries should be filtered before discharging it into air. 

1.9 Natural Resource Conservation 

The conservation of the natural resources especially forests, wildlife, land, air, 

water, minerals, metals and oil got attention of governments throughout the globe. The  

problem is serious in overpopulated, poor and educationally backward societies like 

India. Thus to promote conservation of natural resources, we have to control growth rate 

in population. As less the population, less is the pressure on natural resources. Main 

hurdle in conservation of natural resources is poverty and educational backwardness. 

Removal of poverty and promotion of education to masses will certainly change the 

mindset of people towards conservation measures. People need to be educated by mass 

media to protect environment and conserve natural resources. To conserve natural 

resources, following steps be taken: 

1. Laws in existence to be enforced. 

2. NGO be encouraged to mobilize public opinion. 

3. Natural resource wastage should not be allowed. 

4. Pollution is curbed by scientific means. 

5. Alternative sources have to identify  to conserve natural resources. 

6. Pollutants be recycled or reutilized. 

7. Human values to be practiced. 

Knowledge about Components of Environment Natural environment has two types 

of components: 

1. Abiotic (non-living)components and  

2. Biotic (living components) 
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Measures for Environmental Management  

There should be a rapport between the development and ecological balance. 

Development should take place without destruction of environment. Following measures 

by taken. 

1. Water for consumption should be safe, potable and free from pathogens. Domestic 

and industrial wasted be treated in sewerage treatment plants before being 

discharged in water bodies like lakes, rivers, oceans etc. Low cost sanitation 

schemes be operated in areas adjoining rivers. 

2. Clean and pure air is a must for survival of man, animals and plants. Air pollution 

boards should enforce emission standards of CO and CO2 from industries and 

automobiles. 

3. For soil conservation, afforestation be encouraged and deforestation be stopped. 

4. Forests maintain O2-CO2 balance in air. Forests provide healthy environment. 

5. Wildlife Act has to be enforced to protect and save wildlife. 

6. Population be improved in quality also and not in quantity only. 

7. Environmental education be made a compulsory subject for undergraduates and 

school level and bio fertilizers and bio-pesticides be used in place of chemical 

ones. 

CHECK YOUR PROGRESS 3 

Note: fill up the blank spaces given below:- 

a. Compare your answer with the one given at the end of this unit. 

b. Space is given for your answer. 

i) When was International Plant Protection Convention held and 

where?__________________________________. 

ii) 5th June was declared as world Environmental Day at ___________________ in 

________________ 

iii) Energy flow is cyclic / one way._____________________________ 

iv) Winter sleep is called______________________________________  
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v) Chipko movement is a landmark movement to save animals / plants / 

forests._____________________________________. 

vi) Global warming leads to rise in level of lakes / rivers / 

sea.____________________________  

1.10 Let Us Sum Up 

Environmental Education is important to: 

1. Conserve natural resources. 

2. Check pollution of environment 

3. Maintain ecological balance. 

4. Maintain harmonious relation with the environment.. 

5. Save wildlife from extinction. 

6. Prevent floods, drought and soil erosion. 

7. Promote afforestation and to ban deforestation. Deforestation leads to pollution of 

air and water. It also leads to soil erosion. Wildlife is also endangered as forests 

provide habitat to wildlife. 

8. Execute developmental projects with least or nil alternation of natural 

environment.  

9. Save environment from degradation to save mankind, flora (plants), fauna 

(animals) and abiotic components like air, water and land. 

10. Believe in live and let live. 

11. Use alternative sources of energy instead of fossil fuels. 

1.11  CHECK YOUR PROGRESS 

 
1. What do you mean by Environmental Education? Discuss in detail the scope of 

Environmental Education? 
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2. State the Importance of Environmental Education? Explain briefly the basic 

Objectives of Environmental Education 

3. What do you mean by Conservation of Natural Resources? Write a short note on 

Conducive environment for Sustainable Development 

4. State the basic Approaches of Environmental Education. Discuss the Role of 

Natural and Environmental Resources in Sustainable Development. 

1.9 What are the various Measures for Environmental Management? 

1.12    Suggested Readings 

1. Carson, Sean McB., Environmental Education – Principles and Practices: 

 Edward Arnold Publishers, 1978 

2. George, Martin and Turner, Environmental Studies U.K. Blond Education 

3. Odum, E.P., ‘Fundamental of Ecology’ W.B. Saunders Company London (1971) 

4. NCERT (1981) Environmental Education at school level 

5. Saxena, A.B., ‘Environmental Education’ National Psychological  

 Corporation (1986) 

6. Sharma, R.C., Environmental Education Metropolitan Publishers, New Delhi, 1981. 
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LESSON NO: 02  SUSTAINABLE DEVELOPMENTS  

Lesson Structure 

2.0  Introduction 

2.1  Objectives   

2.2 Conservation of Soil 

2.3 Conservation of water 

2.4 Conservation of forests 

2.5 Conservation of wildlife 

2.6 Movement to save environment  

2.7 Eco-friendly technology 

2.8 Let us Sum Up 

2.9 Check your Progress 

2.10 Suggested Readings 

2.0   Sustainable Development-An Introduction 

The development activities of man have affected environment in various spheres-

soil erosion, Stalinization, deforestation, pesticide impacts, increase in carbon dioxide and 

oxides of sulfur and nitrogen, ozone layer depletion, sea-level rise, global warming and 

green-house effect. The building, roads, buildings, factories, bridges, clearing of rest land 

for cultivation, building of dams, play fields urbanization and increase in human 

population has all led to have a deteriorating effect on the environment. Deforestation 

UNIT I 
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alone has led to pollution of water, land and sol, in addition a threat of wildlife, as forests 

provide shelter to wildlife. Man in the name of development is damaging environment to 

the extent that has led to endanger his own existence on this globe in future and at the 

same time disturb natural ecological balance. Due to ecological imbalance created by man 

on this globe, there have been adverse effects on the biotic components of the nature. 

Sustainable development means that developmental activities of man should have 

nil or least hazardous effects on environment. The development should take place with 

the consideration that it should not be at the cost of environment or natural ecological 

balance. In other words, environment and ecological balance should not be harmed by the 

developmental activities of man. The world commission on Environment and 

Development (1987) has defined sustainable development as that development, “which 

meets the needs and aspirations of the present without compromising the ability of future 

generations to meet their own ends.” Thus in development, we have to be conscious of 

availability of natural resources and well balanced environment for the future generations 

to survive also in addition to make our survival comfortable. The developmental 

principles should be: 

1. To meet basic human needs; 

2. To satisfy basic needs; 

3. To improve environment while executing development and avoid damage to 

natural resources and ecological balance. 

4. To monitor developmental process so that it does not threaten life supporting 

system of biosphere and endanger human welfare. 

5. Degraded environment be preserved and regenerated. 

6. To make environmental education common. 

7. To ensure people participation and use technologies. 

8. Environment is assessed for developmental impacts to carry out regular 

monitoring. 

9. N.G.O’s and locals  should be involved in making decisions. 
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The unplanned development harms by pollution. To conserve natural resources, 

following steps should be taken: 

1. Legislation existing be implemented with respect to natural resources. 

2. N.G.O’s be encouraged to mobilize public opinion and punish offenders. 

3. Wastage of natural resources should not be allowed. 

4. Replenishment of resources is carried by using conventional methods. 

5. Pollution should be curbed by scientific means. 

6. To conserve natural resources, alternative sources should be discovered and used. 

7. Pollutants be recycled and reused. 

Above all human values may be practiced for real sustainable development as 

civilization has done a lot of damage to the environment. The destruction of environment 

has taken place due to lack of co-operation and communication. Every society whether 

East or West has interfered in the environment and it is necessary to collectively think 

and take appropriate measures to tackle the environmental crises. 

2.1 Objectives  

At the end of this lesson you will be able to: 

 Understand the developmental activities of man that have damaged the 

environment. 

 Feel that developmental activities of man should have nil or least damaging 

effects on environment and to implement it in letter and spirit. 

 Realize that developmental activities of man should not harm environment and 

ecological balance and act accordingly. 

 Be conscious of the availability of natural resources and well balanced 

environment for future generations to survive and at the same time make our 

survival comfortable. 

 Improve environment while executing developmental projects and avoid damage 

to natural resources and ecological balance. 
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 Preserve and regenerate damaged environment. 

 Make environmental education common, so that people think globally and act 

locally. 

 Implement existing laws and to mobilize public opinion and punish offenders. 

 Use eco-friendly technologies whereby by-products of industries are used in the 

manufacture of items useful to man which otherwise accumulate and cause 

pollution of natural resources. 

2.2 Conservation of Soil 

Land  forms about 1/5th of the surface of earth covering about 13393 million 

hectares. Only 11% land is suitable for agriculture. The fertile surface layer of earth 

capable of supporting plant life is called soil. The study of soil is called pedology (Greek-

Pedion=ground, logos=discourse. It deals with the origin, formation and geographic 

distribution of soil. Soil is formed by weathering-breaking down of rock into small 

particles and by pedogenesis-maturation of soil through development of humus. Soil is 

composed of: 1) mineral matter, 2) organic matter, 3) soil water, 4) soil air and 5) soil 

organisms. 

1 Mineral Matter: it is derived from parent rock by weathering and occurs in soil 

as particles. It forms 45% of soil. Depending upon size, mineral particles are of 

following types: 

Gravel   2.00  -- 5.00 m.m 

Coarse sand  0.20  -- 2.00 m.m 

Fine sand  0.02  -- 0.20 m.m 

Silt   0.002  -- 0.02 m.m 

Clay   less than -- 0.002 m.m 

As per texture, soils are of three types: 

i. Sandy Soil: They contain less than 10% of clay and silt. Due to sand, they 

have little water holding capacity and are unfit for plant growth. 
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ii. Clay Soil: They contain about 40% or more of clay. They are rich in 

nutrients but due to poor aeration do not support plant growth. 

iii. Loamy Soil: They contain sand, silt and clay in the ratio of 2:2:1. Due to 

good aeration, more nutrients and water retaining capacity, they are fit for 

plant growth. 

2 Organic matter: It forms 5% of soil. It is derived from leaves, twigs, roots, dead 

organisms and their excreta. Organic matter is broken down by microbes and 

converted into dark amorphous substance called humus. It increases water holding 

capacity of soil and it is source of phosphorous, sulphur and nitrogen for plants. 

3 Soil Water: It forms 25% of soil. Water is present as capillary water, hygroscopic 

water, gravitational water and water vapour. Capillary water is source of water for 

plant growth. Soil moisture beyond field capacity (water holding capacity) causes 

water logging. It is harmful to plants as it drives away soil air. 

4 Soil Air: It forms 25% of soil. It is necessary for humus formation, nutrition, 

respiration of roots and micro-organisms and absorption of water and minerals by 

roots. 

5 Soil Organisms: Soil organisms include bacteria, actimomycetes, fungi, algae, 

protozoa, nematodes, earthworms and burrowing animals. 

Depletion of productive land resources is due to: 

1) Soil erosion by water or air. 

2) Salivation due to faulty drainage. 

3) Acidification due to leaching of soluble bases. 

4) Deposition of salt due to floods and  

5) Developmental activities like formation of dams, roads, railways,, 

urbanisation, industrialization and mining. 

Soil conservation means the prevention of soil from wasting and depletion from 

earth. The conservation measures include: 

1) Reforestation:  Planting of quick growing trees to prevent soil erosion. 
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2) Contour planting or ploughing is done at right angles to sloper to check 

flow of water to avoid soil erosion. 

3) Mulching where in plants and animals are not burnt but after 

decomposition used as humus. 

4) Crop rotation is done to improve soil fertility. 

5) Terracing is done to check run-off water. 

6) Dams are built to check soil pollution and soil erosion due to floods. 

7) Grazing is controlled to check erosion. 

8) Soil fertility is maintained by green-manure and by use of 

biofertilizers. 

9) Soil pollution is controlled by banning use of polythene and 

radioactive discharge.  

2.3   Conservation of Water 

There is some 1.4 billion cubic kilometre (Km3) of water in hydrosphere, of this 

97% is ocean water and only 3% is fresh water. Water covers about 71% of earth 77.2% 

of fresh water is locked in ice-caps and 22.4% in ground water and soil moisture. 

Remaining 0.36% is present in rivers, lakes, streams and swamps. 

Rise in population and expansion in industry and agriculture have increased 

demand for water. Per day capita consumption of water is 350 to 700 litres. Water 

problem has been further caused by the following factors: 

 Deforestation has reduced water holding capacity leading to soil erosion and 

wastage of water by floods. 

 Misuse of water in domestic and industrial areas. 

 Burning of fossil fuels makes rainwater acidic and unfit. 

 Water dissolves salts and becomes unfit for human use and irrigation. 

Water is replenished by hydrological cycle in nature. Due to increased demand, 

conservation measures include: 
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 Treatment of used water before discharging it into water bodies. 

 Prevention of water wastage in homes and industries.  

 Prevention of water pollution by not allowing raw sewage and industrial effluents 

to pass into water bodies. 

 Construction of dams to store flood water. 

 Afforestation and reforestation to hold water. 

 Building of tanks and ponds to retain rain water. 

2.4 Conservation of Forests 

Deforestation leads to soil erosion, disturbance of O2 –CO2 balance in air, tilting 

of hydrological cycle leading to frequent floods and drought and danger to wildlife as 

forests provide habitat for them. To conserve soil, water, air and wildlife, we have to 

conserve forests. Forests should cover 33% of land area, but in India only 20% of land is 

under forest cover. Conservation measures of forests include: 

 Tree felling should be matched by tree planting. 

 Afforestation should be done to increase forest area. 

 Timber and fuel wood be used economically without wastage. 

 Use of fire wood is discouraged and alternative sources of energy like biogas be 

used. 

 Forests are protected from fire. 

 Pests and diseases of forest trees are controlled by fumigation (spray). 

 Grazing should be controlled. 

 Improvement cutting and selective cutting be done. 

2.5  Conservation of Wild Life 

Wildlife include plants, animals and micro-organisms living nature. Wildlife is 

beneficial to mankind in several ways: 



DDE K
U

 

 

 

 
30

B.Ed - 15105 

1. Plants provide timber, paper, gums, resins, drugs, rubber, sugar, cotton, jute, tea, 

coffee, fuel and dry fruits. Plants take in CO2 and release O2 and provide shelter 

to animals. 

2. Animals provide food, meat, eggs, milk, fat, ivory, honey, silk, lac, hair, feathers, 

fur, wool and shells. 

3. Micro-organisms act as decomposers and decompose dead organisms and excreta 

and release inorganic compounds back into the environment. 

4. Wildlife maintains ecological balance. 

5. Wildlife provides recreation, aesthetic, scientific  and cultural values. 

Conservation measures include: 

1. Wildlife should be protected in natural habitats as well as in artificial habitats like, 

zoological parks, botanical gardens. 

2. Threatened species should be given preference in conservation over others. 

3. Air, water and land be properly managed and conserved. 

4. Habitats of wildlife be preserved in protected areas. 

5. National parks and sanctuaries should be set up to protect wildlife. 

6. People should be made aware about need and modes of conservation of wildlife. 

7. Deforestation should be stopped and reforestation and afforestation should be 

undertaken as forests provide habitat to wildlife. 

2.6  Movement to Save Environment 

In the year 1972, U.N Conference on Human Environment was held at Stockholm 

from 5th June to 16th June. The recommendations are also called as Stockholm 

Declaration. Steps to save environment are: 

1. Man has right to live in a quality environment and his fundamental duty is to 

protect the environment and its surroundings. 

2. Environment affects economic development and quality life of man. 
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3. Economic development affects environment badly, e.g., construction of roads, 

dams, buildings, land use under forest cover for agricultural use, urbanisation and 

industrialization. 

4. Over-exploitation of air, water and land leads to its pollution. 

5. To protect society, protect wildlife. 

6. Ecological balance should be maintained. 

7. Renewable resources should be allowed to replenish. 

8. Non-renewable resources should be used judiciously and recycled for reuse. 

Alternative sources of energy like, solar, tidal, thermal, nuclear, wind be used in 

place of fossil fuels. By this fossil fuels will last long. 

9. Waste and pollutants should be discharged into environment after treatment. 

10. Environmental education should be made common so that masses  understand 

hazards of environmental deterioration. 

11. To conserve air, water,  land and wildlife, we should conserve forests. 

Deforestation should be stopped and afforestation and reforestation should be 

encouraged. 

2.7  Eco-Friendly Technology 

It is the technology used to use by-products of industries in the manufacture of 

items useful to man, which otherwise accumulate and cause pollution of air, water and 

land. It also includes encouraging use of biodegradable packings and discouraging use of 

plastics and polythene, that accumulate and make soil unfit for agriculture. 

Eco-friendly technology can also be used as follows: 

1. Fly ash from thermal power stations can be used to manufacture cement, bricks 

and concrete. 

2. Blast furnace slag from steel plants can be used for cement as substitute for sand. 

3. Cinder from thermal power stations and railways can be used in lime cinder 

mortars and production of concrete building blocks. 
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4. Coal washery waste from coal mines can be used for bricks, tiles, fuel substitute in 

burning of bricks. 

5. Lime waste from lime quarries can be used in production of cement. 

6. Industrial wastes like copper tailing, zinc tailing, iron tailing, kiln dust and 

gypsum are good alternatives for making building materials. 

7. Plastics being non-biodegradable cause more harm and should be banned for use. 

Plastic waste can be a fuel for future and should not be recycled. 

8. Chemical fertilizers and chemical pesticides should not be used. Instead use of 

bio-fertilizers and bio-pesticides should be encouraged to avoid pollution of air, 

water and land. 

9. Afforestation should be done to check soil erosion. 

10. Soil fertility can be increased by crop-rotation. Growing of legume crops increase 

nitrogen content of soil. 

11. Harmful impact of human development on environment should be reduced. 

CHECK YOUR PROGRESS-II 

Note:  a) Compare your answer with the one given at the end of the lesson. 

b) Space is given below for your answer. 

1. Per capita consumption of water is_______________ to _____________ litres 

daily. 

2. Burning of fossil fuels makes rain water_____ an unfit. 

3. Water is replenished in nature by ____________ cycle. 

4. Timber and fuel wood be used_____________without wastage. 

5. Wildlife includes_______________ _;______________and micro-organisms 

living in______________________. 

6. Wildlife maintains___________________ balance. 

7. Man has a right to live in a _______________________ environment. 

8. Environmental education should be made common to make masses understand the 

hazards of environmental_____________. 
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9. Plastics being non-biodegradable cause more harm and should be 

_____________________ for use. 

10. Harmful impact of human development on environment should 

be____________________. 

2.8  Let Us Sum Up 

1. Industrialization, urbanisation  and construction of roads, buildings, factories, 

bridges and deforestation along with increase in human population has led to 

have deteriorating effect on environment. 

2. Sustainable development means that developmental activities of man should 

have nil or least hazardous effects on environment. 

3. Degraded environment should be preserved and regenerated. 

4. Environmental education should be made common so that people think 

globally and act locally. 

5. Deforestation should be banned and afforestation should be undertaken to 

conserve soil, maintain hydrological cycle, keep air pollution free and protect 

wildlife. 

6. Domestic sewage and industrial wastes should be treated before being 

discharged into water bodies to check water pollution. 

7. Alternative sources of energy should be used in place of fuel wood to avoid 

air pollution and protect forests. 

8. Steps to protect wildlife should be undertaken to maintain ecological balance. 

9. 5th June should be observed as World Environment Day every year to renew 

and revive the pledge to save environment from deterioration for the safety of 

mankind and biosphere. 

10. The use of eco-friendly technology should be encouraged which comprises 

the use of industrial wastes for building purposes that otherwise accumulate 

and cause environmental problems. 
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11. Bio fertilizers and bio pesticides should be used to avoid pollution of air, 

water and land. 

2.9 Check Your Progress 

 

1. What do you mean sustainable development?  

2. Write a short note on: 

 Conservation of Soil 

 Conservation of water 

 Conservation of forests 

 Conservation of wildlife 

2.10    Suggested Readings 

1. Carson, Sean McB., Environmental Education – Principles and Practices: 

 Edward Arnold Publishers, 1978 

2. George, Martin and Turner, Environmental Studies U.K. Blond Education 

3. Odum, E.P., ‘Fundamental of Ecology’ W.B. Saunders Company London (1971) 

4. NCERT (1981) Environmental Education at school level. NCERT New Delhi  

5. Saxena, A.B., ‘Environmental Education’ National Psychological  

 Corporation (1986) 

6. Sharma, R.C., Environmental Education Metropolitan Publishers, New Delhi, 1981. 



DDE K
U

 

 

 

 
35

B.Ed - 15105 

 

LESSON NO: 03  ENVIRONMENTAL CONCERNS 

Lesson Structure 

3.0  Introduction 

3.1  Objectives   

3.2 Environmental Pollution and its remedies 

3.3 Air Pollution / Atmospheric Pollution  

3.4 Causes of Air Pollution / Atmospheric Pollution 

3.5 Control / Remedial Measures of Air Pollution. 

3.6 Water Pollution and its  Causes  

3.8 Control / Remedial Measures of Water Pollution 

3.9 Soil Pollution and land degradation 

3.10 Control / Remedial Measures of Soil Pollution  

3.11 Radio Active Pollution  

3.12 Sources of Environmental Radiation 

3.13 Control / Remedial Measures of Radioactive Pollution 

3.14 Noise Pollution and its Sources 

3.15 Control / Remedial Measures of Noise Pollution  

3.16 Let us Sum Up 

UNIT II 
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3.17 Check your Progress 

3.18 Suggested Readings 

3.0   Introduction 

The mad rat race among nations over the globe for development jeopardized the 

health of man itself. With the tremendous scientific and technological advancement, man 

has to a large extent, succeeded in controlling and dominating nature. He has harnessed 

the natural resources, thus making available these resources for his benefit. This craze 

resulted into unlimited exploitation of every bit of natural resource. Such activities of man 

had adverse effect on all forms of living organisms in the biosphere. Moreover, his 

arrogance and lack of wisdom to live in harmony with nature are responsible for all the 

harmful effects on the environment, which we call “pollution”. In this lesson, we shall 

focus on various environmental pollutions. We shall discuss the causes and effects of 

environmental pollution, and what remedial measures are made to control such pollutions. 

3.1 OBJECTIVES  

After going through this lesson, you will be able to: 

 Define environmental pollution; 

 Describe various pollution; 

 Explain the cause of  pollution; and 

 Suggest some control measures for various types of pollutions. 

3.2  Environmental Pollution and its Remedies 

Pollution may be defined as the direct or indirect changes in the environment, 

which are harmful and undesirable to organisms and man. These undesirable changes 

bring change in the physical, chemical or biological characteristics of our air, water and 

land. Pollution is different from contamination which is the harmful organisms or their 
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products causing disease or discomfort. Pollution can be natural or manmade. Natural 

pollution comes from volcanic eruptions, emission of natural gas, soil erosion ultraviolet 

rays, cosmic rays, etc. Man made pollution can be due to a rapid rate of increase in the 

human population and the space on earth available to each man is getting smaller. The 

needs of modern man are also increasing both in quantity and complexity whereas the 

storehouse of natural resources is limited. In the process of the manufacture of certain 

goods, some materials are invariably thrown out as wastes. The amount of wastes that are 

dumped in soil, water and air have reached such proportions that due to limitation of 

space in all countries the waste dumping space of one section of population is the living 

space of another. On other side, pollution is on the increase and is due to the 

industrialization, urbanization and technology. Pollutions are of various types: air 

pollution, water pollution, soil pollution, radioactive pollution and noise pollution. 

3.3 Air Pollution / Atmospheric Pollution and its Causes 

Pollutants in the atmosphere contaminate the air leading to air pollution. In fact air 

pollution is the occurrence or addition of foreign particles, gases and other pollutants into 

the air beyond a threshold value, which poses immediate or delayed adverse effect on 

human beings, animals, vegetation, buildings, microbes, etc. Most of the air pollution is 

natural due to dust storms, marsh gas, respiration of organisms, decay and decomposition, 

volcanic eruptions, solar flares, forest fires, spores, pollen grains, etc. Only 0.05% of air 

pollution is manmade but its amount is enormous, i.e. 500 million tones. 

The Industrial Revolution marked the beginning of the widespread contamination 

of the atmosphere. Large quantities of particles enter into the atmosphere through 

technological activities. Hydrocarbons are emitted in huge quantity by the burning of 

petrol in the automobiles. They are released into the atmosphere as part of natural gas, 

incomplete combustion of organic fuels and decomposition of organic debris under water 

logged conditions. Many of the hydrocarbons have carcinogen (cancer-causing). 

Tetraethyl lead is commonly used as an additive to gasoline-it is blamed for causing 

atmospheric pollution and respiratory disease in human beings. Another toxic pollutant is 
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peroxy acetyle nitrate, which is a byproduct of automobile exhausts, is reported to 

suppress photosynthesis. 

Particulate pollutants reflect too much of light and reduce visibility. It is found 

that cement dust around cement factories settles on tree leaves and reduces the 

chlorophyll content and leaf sizes in many trees, thus reducing the overall primary 

production. There are many kinds of biological materials in the air like bacteria, fungal 

spores, pollen grains, etc. Pollen and Microbes are normal constituents of air. Excess of 

them are produced in certain reasons. Microbes directly damage the vegetation, food 

articles and cause disease in plants, animals as well as human beings. The excess of 

pollen cause allergic reactions in several human beings. The common reactions are also 

collectively called hay fever. Besides reducing visibility and causing diseases the 

particulate pollutants adversely affect plant life in a number of ways such as 

photosynthesis necrosis in leaves and diseases. 

Other pollutant such as carbon monoxide accounts for 50% of the total 

atmospheric pollutants. It is formed by incomplete combustion of Carbon fuels in various 

industries, motor vehicles, hearths, kitchens, cigarette smoke, etc. It causes laziness, 

exhaustion, psychomotor disturbance, cardiovascular malfunction, and decreased vision. 

At higher concentration, carbon monoxide proves lethal. Due to excessive combustion 

activity, the content of carbon dioxide has been steadily rising. This could cause an 

increase in temperature referred to as the green house effect. Melting polar ice caps and 

glaciers could cause sea levels to rise, flooding most of the major population centers and 

fertile lands. Fluorides are emitted during refinement of aluminium, rock phosphate and 

other fluoride containing minerals or processes using fluorides. Gaseous fluorides cause 

leaf chlorosis, necrosis of margins and tips and abscission of leaves, fruits, etc. maize is 

highly sensitive to them. 

Aerosols which have been emitted at an ever-increasing rate are chemicals which 

are passed into the air in the form of vapours or fine mist. Aerosols are widely used as 

disinfectants. In animals they impair reproductive ability while in human beings they 

damage liver, central nervous system, vision and change in pigmentation. 



DDE K
U

 

 

 

 
39

B.Ed - 15105 

Another pollutant i.e, sulphur oxides occur mostly in the form of sulphur dioxide. 

It is produced in large quantity during smelting of metallic ores and burning of petroleum 

and coal in industries, thermal plants, home and motor vehicles. It causes chlorosis and 

necrosis of vegetation, human beings are also affected. It causes irritation to eyes and 

injury to respiratory tract. It also results in discoloration and deterioration of buildings, 

sculptures, painted surface, fabrics, paper, leather, etc. SO2 corrodes metals like iron and 

zinc. Therefore, it impairs electrical and other metallic equipment. 

These problems are intrinsically related by source and an integrated approach to 

their solution would be advantageous. To overcome these widespread atmospheric 

pollutants some remedial measures are made to erode them from atmosphere. 

 

CHECK YOUR PROGRESS 1 

Note: a) Write your answers in the space given below. 

b) check your answers with the ones given at the end of this lesson. 

i. Define air pollution. 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

_____________________ 

ii. Name the various types of environmental pollution. 

3.4 Control / Remedial Measures of Air Pollution 

1. Industrial estates should be established at a distance from residential areas. 

2. Use  tof all chimneys shall reduce the air pollution in the surroundings. 

3. Compulsory use of filters and electrostatic precipitators in the chimneys. 

4. Removal of poisonous gases by passing the fumes through water tower scrubber 

or spray collector. 
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5. Use of high temperature incinerators for reduction in particulate ash production. 

6. Desulphurisation of fuel or removal of sulphur from gas after combustion. 

7. Development and employment of none=combustive sources of energy. E.g., 

nuclear power, geothermal power, solar power, tidal power and wind power. 

8. Use of non lead antiknock agents in gasoline. 

9. Complete electrification of railway track. 

10. Attempt should be made to develop pollution free fuels for automobiles. E.g., 

alcohol, hydrogen and battery power. 

11. Automobiles should be fitted with exhaust emission control. 

12. Industrial plants and refineries should be fitted with equipment for removal and 

recycling of wastes. 

13. Switching over from coal to gas fuel when atmosphere is calm. 

14. Growing plants capable of fixing carbon monoxide. 

15. Growing plants capable of metabolizing nitrogen oxides and other gaseous 

pollutants.  

16. Afforestation of the mining area on priority basis. 

CHECK YOUR PROGRESS 2 

Note: a) Write your answers in the space given below. 

    b) check your answer with the ones given at the end of this lesson. 

i. What remedial measures are suggested for air pollution, give any two such 

measures: 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________  
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3.5 Water Pollution and its Causes 

Water pollution is a serious problem that exists on a global scale. It is defined as 

the addition of some substance (organic, inorganic, biological, and radiological) or factor 

(e.g., heat) which degrades the quality of water so that it either becomes health hazard or 

unfit for use. Surface water is never pure; it contains small quantities of suspended 

particles, organic and inorganic substances plus a number of organisms (bacteria, fungi, 

algae, viruses, protozoans, and higher organisms). When concentration of these organisms 

increases, the water becomes polluted and hence unfit for use. This type of pollution is 

dependent upon concentration of substances. Other substances pollute the water even in 

low concentration. They include poisons, toxic chemicals and pathogens. 

              CHECK YOUR PROGRESS 3 

Note: a) Write your answers in the space given below. 

b) Check your answer with the ones given at the end of this lesson. 

i. Define water pollution. 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________  

Causes 

Most of water pollution is man-made. Natural water pollution consists of silt, clay, 

deposition of animal waste, leaves, minerals, etc. Water pollution is a serious health 

hazard in India, especially in villages. Despite the implementation of ever-improved 

methods of sewage treatment, our lakes, streams and ground-water are becoming 

increasingly polluted. It is estimated that 50-60% of Indian population suffers from 

diseases caused by it and 30-40% of all deaths are believed to be due to it. 
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Water bodies such as ponds, lakes or rivers have been used as dumps for the waste 

of villages, towns and cities. There are different kinds of pollutants such as treated or 

untreated sewage, organic chemicals, household detergents and pesticides, inorganic 

chemicals, harmful micro organism and sediments. Such waters get contaminated with 

infectious agents for cholera; typhoid, dysentery, jaundice, and skin diseases. 

The pollutant (surface run off) present on the surface of land and fertilizers added 

to the soils for increased crop yield are washed down into water reservoirs and water 

courses during rains. Flow of fertilizers rich water into streams and lakes gives rise to 

entrophication, i.e., increased growth of aquatic plants or blooms. They are harmful and 

the water becomes unfit for drinking, industrial and recreational use. 

Pesticides, especially DDT, used in the control of mosquitoes and pests of 

agriculture have become the most serious pollutant of water. Many of such pesticides are 

chlorinated hydrocarbons. Chlorinated hydrocarbons are universal poisons i.e., they are 

not very selective. Many other inorganic chemicals and fertilizers washed down to lakes 

and rivers from crop fields in watershed areas act as nutrients to aquatic plants. Over 

crowing by algal blooms or macrophytes reduces the utility of lakes and rivers. 

Another source of pollution is through wrong agricultural and forestry practices. 

They cause soil erosion or removal of top fertile soil during rain. This makes the water 

muddy. The later does not support much plant growth because of the shutting of light. 

Animal population correspondingly gets depleted. The water ways get choked due to 

deposition of mud and silt.  Mercury, Lead, Cadmium, sodium, chromium are some of the 

more common effluent pollutants discharged from various kinds of industries of factories. 

Such metallic pollutants are very harmful for human health and therefore such affected 

waters need purification before supply by water works. 

The source of lead pollution is smelters, chemical and pesticide industries, 

automobiles exhausts, etc. It is mutagenic and cause anaemia, headache, irritability, colic, 

loss of muscle power and bluish lines round the gums. Source of cadmium is metal 

industries, electroplating, pesticide and phosphate industries, electroplating, pesticide and 

phosphate industries. Cadmium shows biological amplification and accumulates inside 
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kidneys, liver, pancreas and spleen. It causes renal damage, emphysema, hypertension, 

anaemia, testicular necrosis and damage to placenta. Mercury compounds are released 

during combustion of coal, smelting of metallic ores, paper and paint industries. This 

compound when enters the human body leads to mercury poisoning-it results to the 

impairment of vision and muscles. Ultimately the patient suffers from convulsions, 

madness, paralysis, coma and death. Mercury also causes genetic changes. 

To make water pollution free various methods for its control are employed. 

Control / Remedies of Water Pollution  

1. The sewerage pollutants are subject to chemical treatment to change them into 

non-toxic substances or make them less toxic. 

2. Water pollution due to organic insecticides can be reduced by the use of very 

specific and less stable chemicals in the manufacture of insecticides. 

3. Oxidation ponds can be useful in removing low level or radioactive wastes. 

4. Domestic and industrial wastes should be stored in large but shallow ponds for 

some days. Due to the sunlight and the organic nutrients present in the waste there 

will be mass scale growth of those bacteria which will digest the harmful waste 

matter. 

5. Polluted water can be reclaimed by proper sewage treatment plants and the same 

water can be reused in factories and even irrigation. Such treated water being rich 

in phosphorous, potassium, and nitrogen can make good fertilizer. 

CHECK YOUR PROGRESS 4 

Note: a) Write your answers in the space given below. 

b) Check your answer with the ones given at the end of this lesson. 

ii. What remedial measures are suggested for water pollution? Give any two such 

measures. 

__________________________________________________________________

__________________________________________________________________
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__________________________________________________________________

__________________________________________  

3.6 Soil Pollution and Land Degradation  

Unfavorable alteration of soil by addition or removal of substances and factors 

which decrease soil productivity, quality of plants and ground water is called soil 

pollution. In other words, it is the alteration of soil brought about by dumping of wastes 

over it so that it cannot be used for the purpose it is meant. Soil pollution is of two main 

types: 

 Negative soil Pollution 

 Positive Soil Pollution  

Negative Soil Pollution  

Negative soil pollution includes overuse of soil and erosion. Erosion of soil is 

caused by two factors, water and air. If we talk of water erosion of soil, it is found near 

the hills where high-speed rivulets and flooding removes top soil. Floods are quite 

common in India, and their recurrence is due to the destruction of forests in the catchment 

area of rivers by excessive felling and overgrazing. Soil erosion also occurs by high speed 

winds which bring sand particles from dry desert. Today about 40% of the land has turned 

into deserts. 

Due to innovation in every sphere fertile land is also being converted into barren 

areas by unplanned urbanization, building of roads, houses or industrial complexes. 

Domestic items or old used up things such as rubbish, empty cars, garbage, broken 

furniture, empty bottle, building materials, or other scraps are all dumped outside on 

vacant lands which not only become barren but also make the nearby lands so. It is 

sometimes also called landscape pollution. Some rubbish are degradable by the activity of 

micro-organisms in nature and the materials are recycled but some are not easily 

degraded like metals, plastics, nylons and polythene. Garbage is burnt and converted into 

compost. 
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Positive Soil Pollution  

It is the pollution caused by: 

i. Pesticides, herbicides and fumigants, 

ii. Chemical fertilizers, and 

iii. Air pollutants washed down from atmosphere through rain. 

1. Pesticides and Weedicides: To improve agriculture, forestry, horticulture and 

water reservoirs number of chemicals have been developed to kill insects, fungi, 

algal blooms, rodents, and weeds. These chemicals are sprayed over the plants in 

the form of fine mist or powder. Most of these insecticides or pesticides are broad-

spectrum and affect other animals, man and even plants. Hence, also called 

biocides. Pesticides, especially DDT, DDE, Chlorodane, Aldrin, etc are toxic and 

these pesticides are both persistent and mobile in the ecosystem. Moreover, these 

chlorinated hydrocarbons affect central nervous system, cause softening of brain, 

cerebral haemorrhage, cirrhosis of liver, hypertension, cancer, thinning of egg 

shells in birds, malformation of sex hormones, etc. The population of certain birds 

had declined of these biocides. Weedicides are chemicals which are used in 

clearing area of forests for building new residential or industrial colonies, 

highways, rail-road, weed control in agriculture, horticulture and in forest 

management. 

2. Industrial Wastes: Solid wastes and liquid wastes from industries are usually 

thrown out or dumped over the soil. The wastes contain number of chemicals like; 

zinc, copper, mercury, organic solvents, etc. 

3. Mine Dust: It is the major source of pollution in mining areas. The pollution 

destroys vegetation in the area by deposition of particulate matter over the foliage, 

poisonous gases and the toxic mineral components. It results in the deformities 

and diseases in animals and human beings. 

4. Fertilizers: Unrestricted use of chemical fertilizers add to the pollution. Effluents 

from fertilizers reduce both the quantity and quality of agricultural crops and the 

soil properties are also adversely affected. The salt content of the soil is also 
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bound to increase with continuous use of fertilizers. Consequently, many of the 

chemical elements find their way into the human body primarily through the food 

chain. 

5. Other soil Pollutants: Other source of soil pollution is due to weathering. The 

soil receives toxic chemicals during the weathering of certain rocks. A major part 

of lead given out in the automobile exhausts settles down on the roadside areas 

and becomes part of it. The same enters the food chain. Fluorides similarly pass 

both into pumped water and food chain. Such a pollutant causes typical symptoms 

in human beings i.e., excess fluorine or fluorosis in the mottling of teeth. Animals 

grazing over fluoride rich foliage show ill health, weak teeth, weak bones and 

swelling of knee bones. 

3.7 Control / Remedial Measures of Soil Pollution  

Pollution of soil can be minimized by following ways: 

1. Use of pesticides should be minimised. Biological control should be known and 

implemented. 

2. Use of fertilizers should be highly judicious. 

3. Cropping techniques should be improved so that weeds are unable to take foot 

hold in the fields. This would automatically reduce the use of weedicides or 

herbicides. 

4. Special pits or low lying areas be selected for dumping of industrial wastes. 

5. Improvement n mining techniques and transport of extracted materials so that 

spread of mine dust should be minimised. The areas should not be left barren and 

dry. Instead, afforestation should be carried out as soon as it becomes feasible. 

6. Controlled grazing. 

7. Proper forest management. 

8. Wind breaks and wind shields in areas exposed to wind erosion. 

9. Planting of soil binding grasses and other perennials along the banks and slopes 

prone to rapid erosion. 
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10. Afforestation and reforestation. 

CHECK YOUR PROGRESS 5 

 Note: a) Space is given below for your answers.. 

     b) Compare your answers with the one given at the end of this lesson. 

i. Positive Soil Pollution is caused by: 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

___________ 

ii. What remedial measures are  made to control Soil Pollution. List any three of 

them. 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

___________ 

3.8  Radioactive Pollution  

It is a special form of physical pollution of air, water and soil with radioactive 

materials, and the elements that give radiation are called radioactive elements. 

Sources of Environmental Radiation 

Environmental pollution is a serious problem. Sources of environmental radiation 

are both natural and manmade. Natural Radiations includes cosmic rays that reach the 

surface of the earth from space and terrestrial radiations from radioactive elements 

present in the earth’s crust. Many radioactive elements such as radium 224, uranium 235, 



DDE K
U

 

 

 

 
48

B.Ed - 15105 

uranium238,thorium 232, radon 222, potassium 40 and carbon 14 occur in rocks, soil and 

water. 

Man-made radiations includes mining  and refining of plutonium and thorium, 

production and explosion of nuclear weapons, nuclear power plants, nuclear fuels and 

preparation of radioactive isotopes. Nuclear war materials and test explosions are 

principal sources of radioactive wastes in the atmosphere, soil and water. The tests 

produce large amount of radioactive elements into the environment and make other 

materials also radioactive. They include Strontium 90, Cesium 137, Iodine 131 and some 

others. The radio active materials are transformed into gases and fine particles which are 

carried to distant places by wind. When rain drops, the radioactive particles fall on the 

ground, it is called fall out. The radio active materials are taken by plants from soil, from 

plant taken by human beings and animals though food chains. These materials are washed 

from land to water bodies where the aquatic organisms absorb them. Cancer is commonly 

caused even under low-level exposures. 

The operation of a nuclear power plant releases large amounts of energy. This 

energy is used in large turbines, which produce electricity. Both the fuel elements and 

coolants contribute to radiation pollution. Wastes from atomic reactors also contain 

radioactive and if not properly disposed off, can harm the living organisms wherever they 

may be dumped. 

Many radioactive elements isotopes such as 14C, 125I, 32P and their compounds 

are used in scientific research. Waste waters containing these radioactive materials reach 

water sources, from their entire human body through food chains. Radiation affects 

persists for a very long period in the environment. Therefore, an utmost caution and 

complete foolproof of technology is needed in handling such scientific activities to 

prevent radioactive pollutions. 
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3.9  Control / Remedies of Radioactive Pollution 

To control radioactive pollution following remedial measures should be followed: 

1. Leakage of radioactive materials from nuclear reactors, industries and laboratories 

using them should be totally stopped. 

2. Radioactive wastes disposal must be safe. They should be changed into harmers 

for or stored in safe places so that they can decay in a harmless manner. 

Radioactive wastes only with very low radiation should be discharged into 

sewerage. 

3. Preventive measures should be taken so that natural radiation level does not rise 

above the permissible  limits. 

4. Safety measures should be taken against accidents in nuclear power plants. 

5. Workers using radioactive materials should wear protective garments. 

CHECK YOUR PROGRESS 6 

Note: a) Space is given below for your answer. 

         b) Compare your answer with the one given at the end of this lesson. 

iii. What preventive measures should be followed to control radioactive pollution? 

Suggest any two such measures. 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

______________________________________________________ 

3.10 Noise Pollution and Sources of Noise Pollution 

Yet another serious threat to the quality of man’s environment is noise pollution. 

Noise pollution is unwanted sound dumped into the atmosphere without regard to the 
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adverse effects it may have. It is a physical type of pollution which does not leave any 

residue but adversely affects our physiological and mental health. 

Sound is produced in many kinds of work and we use and enjoy sound in talk and 

music. Only when sound is not liked or is unwanted we call it as noise. Main sources of 

noise pollution are; textile mills, printing presses, tractors, rocket launching, explosions, 

radios, T.V’s air conditioners, etc. 

Loudness of sound can be measured in terms of energy, decibels. Scooters, trucks 

and buses create about 90 dB. Uncomfortable noise inside factories usually exceeds 100 

dB and jet planes while taking off create noise in the range of 150 dB and rocket engines 

about 180 dB. Sounds beyond 80 dB can be safely regarded as pollution for it harms our 

hearing ability. Beyond 100 dB the sound becomes very uncomfortable and beyond 120 it 

is painful. 

Noise pollution affects on hearing and general health of man. Persons living in the 

humdrum of cities and industrial townships become hard of hearing at young age. Noise 

also causes mental stress, increase in the rate of heart beat and sometimes damages eye 

sight, brain and liver functioning. Noise has its effects such as anxiety and stress, 

emotional disturbances. Noise causes headache by  dilating blood vessels of the brain, eye 

strain by dilating the pupil, digestive spasms through anxiety and high blood pressure by 

increasing cholesterol level in the blood. A sudden high intensity of sound produces a 

startle reaction which may affect psychomotor performance. In addition to this noise can 

impair the development of nervous system of unborn babies which leads to abnormal 

behaviour in later life. 

3.11 Control / Remedial Measures of Noise Pollution 

The remedial measures for noise pollution depend upon three factors; 

 To reduce the source of noise 

 To put checks in the path of its transmission, and  

 To safeguard the receiver of the noise. 
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Vehicular traffic should be diverted away from the residential colonies, 

educational institutions and hospitals. Redesigning of the machinery and proper 

maintenance of the vehicles can lessen the noise. Sound absorbing techniques like 

acoustical furnishing should be extensively employed. Measures should be taken to 

deflect the noise away from the receiver, e.g.; by mechanical devices the ear splitting jet 

exhaust noise can be diverted upwards instead of downwards. New industrial complexes, 

aerodromes, etc. should be build away from inhabited areas. Moreover, general awareness 

should be developed among the people that the noise is a public nuisance and poses a 

serious danger to our mental and physical health. 

CHECK YOUR PROGRESS 7 

Note: a) Space is given below for your answers. 

b) Compare your answers with the one given at the end of this lesson. 

1) Define Noise Pollution: 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

____________  

2) What remedial measures are followed to control Noise Pollution? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

____________ 

  

3.12 Let Us Sum Up 
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The key points of discussion in this lesson are: 

 Air pollution is a major environmental problem that threatens the health of human 

beings and other living things. It is responsible for some of the biggest 

environmental problems facing the world today. 

 Water pollution is a serious problem that exists on a global scale. Despite the 

implementation of ever-improved methods of sewage treatment throughout the 

world, our lakes, streams and groundwater are becoming increasingly polluted. 

 Soil pollution is both positive as well as negative. 

 Positive Soil Pollution is caused by: 

 Pesticides, herbicides and fumigants. 

 Chemical fertilizers and  

 Air pollutants washed down from atmosphere rain. 

 Negative Soil Pollution is caused by: 

 Overuse of soil and erosion. 

 Physical pollution of air, water and soil with radioactive 

materials. 

 Noise pollution affects on hearing and general health of man. 

3.13 CHECK YOUR PROGRESS 

 

1. What do you mean by Environmental Pollution? Discuss the causes and 

consequences of Environmental Pollution? 

2. Define Air Pollution? State the Causes of Air Pollution? 

3. Write a short note on: 

 Water Pollution ; 

 Soil Pollution and land degradation; 

 Radio Active Pollution;  

 Noise pollution; 

4. What are the various sources of Environmental Radiation 
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3.14 Suggested Readings 

1. Carson, Sean McB., Environmental Education – Principles and Practices: 

 Edward Arnold Publishers, 1978 

2. George, Martin and Turner, Environmental Studies U.K. Blond Education 

3. Odum, E.P., ‘Fundamental of Ecology’ W.B. Saunders Company London (1971) 

4. NCERT (1981) Environmental Education at school level 

5. Saxena, A.B., ‘Environmental Education’ National Psychological  

 Corporation (1986) 

6. Sharma, R.C., Environmental Education Metropolitan Publishers, New Delhi, 1981. 
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LESSON NO: 04  GREEN HOUSE EFFECT*   

Lesson Structure 

4.0  Introduction 

4.1  Objectives   

4.2 Green House Effect 

4.4 Causes of Green House Gases 

4.5 Future Impact 

4.6 Let us Sum Up 

4.7 Check your Progress 

4.8 Suggested Readings 

* Not included in the syllabi  

4.0   Introduction 

In the previous lessons of this unit there was a brief discussion on the effects of 

environmental hazards and the causes of environmental pollution. This includes both the 

global and local environmental hazards. In this lesson the point of discussion is the green 

House Effect-an impending catastrophe. The lesson covers; consequences of Green 

House Effect causes and future impact of green house effect. Moreover, green house 

gases will also be a point of discussion. At the end of this lesson, suggested readings have 

been given for further understanding.  

 

UNIT II 
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4.1 OBJECTIVES  

At the end of this lesson you will be able to: 

 Describe ‘green house’ effect. 

 Describe impact of increasing concentrations of ‘green house’ gases. 

 Define the causes of green house effect. 

 Define the future impact of green house effect. 

4.2  Green House Effect  

Scientists have determined that concentrations of gases, particularly carbon 

dioxide, in the atmosphere maintain the average temperature on earth about 25 degree C 

higher than it would be if these gases were not present. Carbon dioxide and other gases 

trap the longer wavelengths of infrared light, or heat, radiating from the surface of the 

earth. By doing so, they create what is known as the “green house effect”. It was 

discovered by Joseph Fourier. 

Green House Gases 

The gases involved in producing green house effect are called Green house gases. 

Chlorofluorocarbons (CFCs), together with other products of industrial development and 

agricultural practice such as carbon dioxide, methane, nitrous oxide, carbon monoxide 

and ozone, are “green house gases”. They allow the Sun’s energy to reach the Earth’s 

surface unhindered but limit the loss of heat to space, just as the glass of a greenhouse 

retain warmth. Atmospheric concentrations of many of the green house gases are rising 

rapidly and this could lead to higher temperatures and a significant climatic change. 

Climatologists have calculated that the actual mean global temperature has 

increased about 1 degree C since 19th century and it should have resulted in global 

warming. Global temperatures have in fact risen, many scientists project, the next 50 

years may be marked by greatly altered weather patterns, a rising sea level, and major 

shifts of deserts and fertile regions. Most human activity is dependent on climate in some 
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way and the impact of greenhouse warming would be felt in many areas-food production, 

water supplies, construction, energy usage, transportation, flood protection, and so on. 

CHECK YOUR PROGRESS 1 

Note: a) Compare your answer with the one given at the end of this lesson. 

 b) fill up the spaces given below: 

i. ______________________ allows the sun’s energy to reach the earth’s surface 

unhindered. 

ii. Climatologists have calculated that the actual mean global temperature has 

increased about_________________. 

4.3 Causes 

The gases responsible for green house effect allow the solar radiations to reach 

earth and warm the same during the day time. At night part of heat energy is passed out 

while the remaining is held back due to green house gases. Because of green house gases 

the earth has an average temperature of 15 degree C. In their absence the average surface 

temperature of the earth would dip to -15ο.  

Carbon dioxide concentration has increased from 280 ppm in 1800 to 359 ppm 

in1994 due to increasing use of fossil fuels and decreasing forest cover. More methan is 

being released from paddy fields due to intensive cultivation, cattle due to large 

population and escape from gas plants. Combustion, of fossils fuels (along with excessive 

use of nitrogen fertilizers) is also the causative agent for higher concentration of nitrogen 

oxides. They react with hydrocarbons to form ozone. 

Higher concentration of green house gases is slowly warming up the earth and if 

the same continues to rise, global temperature may average 1 to 4 degrees Celsius higher 

than today by the mid-21st century. 

Methane concentration over the past 1,000 years. Pre-1960 values are derived 

from ice core analysis. The observed data agree well with theoretical estimates based on 

population levels. 
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To put this in perspective, the temperature of the planet has only risen by 3 to 4 

degrees since the last ice age. The impact of greenhouse warming would be felt in many 

ways, partial melting of polar and alpine ice caps that would result in raising sea level. 

Already the sea level has risen by 15 cm in the past century. If the trend continues, there 

is a danger of submersion of large areas, e.g., Maldives and six other coral atoll countries, 

several thousand islands, large tracts of coastal areas including 11.5% of Bangladesh. 

Above all, food supplies would be affected in three ways-by higher atmospheric 

concentration of carbon dioxide, by climatic change, and though the world’s socio-

economic system. Increased carbon dioxide favours plant growth, although crop response 

is variable. A doubling could increase yields of wheat, soyabean and rice yields by up to 

50%. Other crops, such as maize and sorghum, are less sensitive to enhanced carbon 

dioxide levels and yields may only be affected by a few percent. The beneficial effect of 

increased carbon dioxide availability could, however, be outweighed by climatic change. 

One estimate of the future course of global temperature (degrees Celsius as a 

departure from the recent norm). The solid line indicates the temperature history of the 

planet over the past 100 years or so—a rise in temperature of about 0.5 degrees Celsius is 

evident. The shaded area suggests the range within which temperatures might fall over 

coming years. 

CHECK YOUR PROGRESS.  

 Some of the statements are given below: 

Note: a)  Compare your answers with the one given at the end of this lesson. 

b) Fill up these blank spaces: 

 i) The earth has an average temperature of __________ because of green house 

gases. 

ii) ____________________ of fossil fuels is also the causative agent for higher 

concentration of nitrogen oxides. 

iii) The sea level has risen by ____________ in the past century. 

iv)__________________ Carbon dioxide favours plan growth. 
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4.4 Future Impact 

Future impact from this kind of warming will most likely include: 

1. Severe stress on natural ecosystems. 

2. Expansion of the earth’s deserts. 

3. Melting of the polar ice caps and a consequent rise in the sea level. 

4. Thermal expansion of the oceans and hence a rise in the sea level. 

5. More extreme weather events. 

6. Movement of traditional agricultural areas. 

7. Increased likelihood of species extinction. 

8. Decrease of human health and living standards. 

Rising sea level may prove the most tangible hazard associated with greenhouse 

warming. Large-scale warming would cause glaciers to melt and sea water to expand. 

The change in climate will initially be perceived as an increase in the frequency 

and severity of extreme events. Whilst agricultural practice will gradually adapt to 

accommodate these variations, nations with limited food reserves are likely to suffer 

during this transition. All these extreme events have its repercussions on human beings as 

well as on animal species. There will be increased species extinction and moreover the 

health and living standards of human beings will be affected to a great extent. 

While there remain may uncertainties over the detailed impact of greenhouse 

warming.  It is clear that it is the vulnerable of today who are likely to experience the 

most severe impacts. However, there needs some concrete action to control relevant 

sources of pollution or to mitigate the potential impact. The potential impact of this 

problem i.e., Green house warming is severe its interaction may prove catastrophic. 

CHECK YOUR PROGRESS 3 

Note: a) Space is given below for your answer. 

b) Compare your answer with the one given at the end of this lesson. 

“Green house” warming has its future impact, they are: 
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_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________ 

4.5 Let Us Sum Up 

The key points of discussion in this lesson were: 

 Green house effect is most discussed of the long-term effects and related to 

changing concentration of carbon dioxide. 

 Atmospheric concentrations of many of the green house gases are rising rapidly 

and lead to significant climatic change. 

 Food supplies would be affected in three ways-by higher atmospheric 

concentrations of carbon dioxide, by climatic change, and through the world’s 

socio-economic system. 

4.6 Check Your Progress 

 
1. What do you mean by Green House Effect? 

2. State the Causes of Green House Gases? 

4.7    Suggested Readings 

1. Carson, Sean McB., Environmental Education – Principles and Practices: 

 Edward Arnold Publishers, 1978 

2. George, Martin and Turner, Environmental Studies U.K. Blond Education 

3. Odum, E.P., ‘Fundamental of Ecology’ W.B. Saunders Company London (1971) 

4. NCERT (1981) Environmental Education at school level 
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5. Saxena, A.B., ‘Environmental Education’ National Psychological  

 Corporation (1986) 

6. Sharma, R.C., Environmental Education Metropolitan Publishers, New Delhi, 1981. 
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LESSON NO: 05  ENVIRONMENTAL AWARENESS  

Lesson Structure 

5.0  Introduction 

5.1  Objectives   

5.2 Meaning of Environmental Awareness. 

5.3 Salient Features of Environmental Awareness through 

Education. 

5.4 Environmental at a glance. 

5.5 Environmental Problems. 

5.6 Let us Sum Up 

5.7 Check your Progress 

5.8 Suggested Readings 

5.0   Introduction 

Man is an important element of the environmental complex. His activities, 

growing population, urbanization, industrialization, social, religious and economic set-ups 

are posing new ecological problems. As a component of the environment, he plays an 

important role. The information of human ecology is used for nation building 

programmes at governmental level.  Man as a master consumer used the biotic and 

abiotic resources of the biosphere and at places has created ecological crisis, due to 

excessive use and misuse of the natural wealth. With the hazardous activities of man in 

UNIT III 
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the biosphere, atmosphere, hydrosphere and lithosphere, the environment of our planet is 

facing new and unpredictable situations. Man is no longer a slave to the environment but 

through his technical skill has, to a certain extent attained mastery over his environment. 

He creates favourable environment for himself and in doing so he disturbs the 

environmental balance and invites trouble for himself. 

 Clearing of forests, building roads and dams, industrialization, urbanization, sewer 

and waste disposal, shifting cultivation, canal irrigation, use of herbicides and fertilizers, 

atomic explosions, etc. are some of the activities which are rapidly changing the 

environment of our planet. Increase in CO2 concentration has affected energy-budget of 

our planet and temperature of the atmosphere is gradually changing leading to climatic 

changes. 

Environmental awareness among masses is a must. This can be achieved by mass 

media, drum beating, green marches and by celebrating environmental weeks. People are 

to be made aware of the various biotic and abiotic components of the environment and the 

interaction going on between them. The aim of awareness is to promote afforestation stop 

deforestation, judicious use of natural recourses, control of pollution, and development at 

par with the maintenance of ecological balance 

5.1 OBJECTIVES  

At the end of this unit you will be able to: 

 Understand the structure and function of the environment. 

 Use natural resources judiciously so that ecological balance is not tilted. 

 Undertake conservation of natural resources-measures in the regard. 

 Step and check pollution of air, water, and land. Promote afforestation. 

 Promote afforestation. 

 Stop deforestation. 

 Think globally and act locally. 

 Take measures to save wildlife from extinction. 
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 Stop calamities like drought, floods, soil-erosion, global warming, green-house 

effect and sea-level rise; we shall stop deforestation and promote afforestation. 

5.2  Meaning of Environmental Awareness 

Environmental education is an approach to learning and not only a subject of 

study. It creates a way of thinking and by this the individual and community gathers 

knowledge and awareness regarding immediate environment. They get knowledge, skill 

experience and a mindset to act singly and in groups to solve the environmental problem. 

We have to follow and practice the slogan, “think globally and act locally.” 

5.3 Salient Features of Environmental Awareness 

Every person should be made aware of the changing environmental conditions by 

imparting awareness through formal and informal education. This is the best method to 

control pollution, conserve natural resources and maintain ecological balance NGOs 

(non-governmental organizations) play an important role in educating people. School 

children in particular at secondary level be made aware by environmental programme. 

Environmental education should be enforced at all levels of school and colleges. 

Study of theory, functioning and interrelation between various aspects of the 

environment should be made public. The factors that surround and influence all biota on 

the earth be made known to the people. The education should include atmosphere, earth, 

water, plants and animals that inhabit the earth. This also includes the natural resource 

management, air, soil, geological formations, and the management. 

It attempts to create awareness, transit information, develop habits and skills, 

promote values and frame guidelines for problem solving and decision making. It aims to 

modify cognitive (knowing), affective (feeling) and psychomotor (doing) behaviour of 

the man. It leads to positive attitudes and commitment of environment protection. 

It can be achieved by: 
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1. Acquiring knowledge of structure and functioning of the non-living nature system 

and its actions and reactions with the living organisms. 

2. Understanding that man, plants, animals and micro-organisms are parts of nature 

and are interdependent. 

3. Awareness of the need to maintain natural system that sustains life. 

4. Awareness of the fact that local alterations in the environment make alterations in 

the environment at global level. 

5. Development of the concern for the welfare of the environment and all life forms 

of the planet. 

6. Studying and participating in local and global concerns of the environment. 

5.4 Environment at a Glance 

Living things cannot live in separation from their living and non-living 

environment and they are in continuous interaction with each other. The study of these 

relationships is called, “ecology”. It is most relevant to everyday life of mankind. It is 

applied and interdisciplinary and helps to find solutions to the problems of environment. 

Environmental education solves the problems caused by increase in human population, 

increasing need of energy, depletion of resources and increasing pollution. Thus three P’s 

of population, poverty and pollution are the main challenges of environmental education.  

A natural unit comprising of living and non-living components that interact and 

exchange materials so as to form a self-dependant system is called an ecosystem. It is a 

structural and functional unit of biosphere. Components of a ecosystem are of two types: 

1. Biotic components: These include organisms which are: 

i) Producers: these include mainly green plants. They trap solar energy and 

change it into potential chemical energy. They synthesize organic food from 

inorganic new materials with the help of solar energy. 

ii) Consumers: all animals and non-green plants directly or indirectly depend  

upon the producers for energy. 
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iii) Decomposers: these include mainly fungi, bacteria and other micro-organisms 

that decompose dead remains of plants and animals and utilize a part of 

decomposition product and release the rest of it for use by producers. 

2. Abiotic components These include: 

i. Air-Oxygen, nitrogen, carbon dioxide, water vapours etc. 

ii. Water-Liquid, gas or solid form as ice. 

iii. Slats-Inorganic compounds of nitrogen, phosphorus, calcium, potassium, 

sulphur etc. 

iv. Light-sunlight is source of all energy that flows through producers, 

consumers and decomposers. 

v. Temperature-Temperature regulates all processes of life. 

The size of an ecosystem may vary from a tiny pond to a huge ocean, or from 

mass to a huge forest, it may be aquatic or terrestrial or both. Characteristics of an 

ecosystem are: 

1. Sun is the source of energy.  Various forms of energy found in ecosystem are 

solar, chemical and heat energy. Green plants absorb light energy into 

chemical energy. Chemical energy present in food passes from producers to 

consumers and then to decomposers through food chain. Chemical energy is 

changed into heat energy during respiration. Only 1.5% of light falling on 

plants is used in photosynthesis, results lost or reflected back. 

2. Energy flow is one way and governed by laws of thermodynamics. As per 

first law energy is neither created nor destroyed but changes from one form to 

other. As per second law, at every energy transformation, degradation of 

energy from concentrated to dispersed form takes place. Green plants only 

store 10% of solar energy receive. Energy degradation and accumulation is 

reduced to 10% of the received energy at every step as follows. 

Producers  Consumers  Consumers  Consumers  

1000 k cals I level   II level  III level 

   100 k cals  10 k cals  1 k cal 
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3. 1st tropic level in food chain is green plants. 2nd tropic level is herbivores and 

3rd tropic level are carnivores and 4th tropic level is top carnivores. 

Producers Herbivores  Carnivores  Topcarnivores 

T1       T2        T3          T4 

e.g; Grass  Grasshopper  Frog   Snake or 

Vulture 

Grass  Sheep   Jackal   Lion 

Several food chains may operate simultaneously in an ecosystem. All the food 

chains may link to form food web. 

4. At each step, energy is lost. The number of individuals also decreases at each 

tropic level, but the biomass of higher tropic level is more than the individuals 

of lower tropic level. 

5. Materials used by organisms for building their biomass and energy are made 

available for repeated use. 

Habitat is the place where an organism lives and niche is used for the role of 

species / population that it plays in an ecosystem. e.g,  owls and cats feed on 

mice so they occupy same niche on different habitats.  

Major ecosystems are called biomes. All ecosystems of globe join to form 

global ecosystem or biosphere. 

CHECK YOUR PROGRESS -1 

 Note: a)  Space is given below for your answer. 

           b) Compare your answer with the one given at the end of this lesson. 

1. Man is no longer a ______________________ to the environment. 

2. In creating favourable environment for himself, he _________________ balance 

and invites _________________ for himself. 

3. Environmental awareness can be achieved by ______________, _____________, 

___________________ and by celebrating. 

4. The aim of awareness is to promote_________________ and stop deforestation. 
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5. The slogan of environmental awareness is, “Think globally and 

act_____________”. 

6. Only_________________% of light falling on plants is used in photosynthesis. 

7. Habitat is the__________________where man organism lives and niche is used 

for the role of species/population that it plays in an______________. 

5.5 Environmental Problems 

Starting most clearly in the austral (southern hemisphere) spring of 1980, a 

massive, continental-sized-hole accounting for one-quarter to one-half of the ozone 

appeared over the largely unpopulated core of Antarctica. For the past 18 years, this hole 

has grown in size. Recently, ozone depletion over the south Pole has became so severe 

that less than one-third of the average October levels measured from the 1950s through 

the 1970s) remained on many days of that same month in 1993. The 1995 Antarctic ozone 

hole opened up before mid September and was the largest ever recorded that early in the 

austral spring. 

Over population, pollution and poverty are the main environmental problems. 

These and others include: 

1. Overpopulation: Population of the world grows at the rate of 1.7% per year so 

that 90 million people are added to the world population annually. The population 

of India has grown from 238.4 million in 1901 to 1 billion on May 11, 2000. In 

early history of human civilization, there was a lot of space available, but 

population fluctuated due to natural calamities of drought, floods etc. Due to 

improvement of science and technology man became less vulnerable to calamities 

and diseases by improvements in shelter and storage capabilities. Birth rate 

remained constant but death rate declined. This resulted in increase in population 

and pressure on natural resources, leading to tilt in ecological balance and 

pollution. 
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2. Pollution: it is the undesirable change in the physical, chemical or biological 

characteristics of air, land and water affects human life or life of plants and 

animals. 

i) Water pollution: It takes place by domestic sewage, industrial wastes and 

agricultural run-off containing fertilizers, pesticides and weedicides. 

Despite use of sewage treatment plants, waters are becoming increasingly 

polluted. 

ii) Air pollution: The addition of industrial exhaust, smoke or any 

undesirable element into the air that adversely affects human beings, 

animals, plants and microbes is called air pollution. The main cause of air 

pollution is exhaust from automobiles by burning fossil fuels. Natural air 

pollution is due to dust, marsh gas, respiration, decay and decomposition, 

forest fires, spores, pollen grains etc. 

iii) Soil Pollution: It is caused by soil alteration by dumping of wastes over it. 

Wastes may be of municipal, mining, industrial or agricultural origin. 

iv) Noise Pollution: It is unwanted sound due to pressure cooker, T.V., 

transistor, traffic or loud speakers. It causes adverse effect on the health. 

3. Global warming: Carbon dioxide and other gases trap the long wavelengths of 

infrared light or heat radiating from the earth’s surface. By doing so, they create 

green-house effect, just like in a glass house, the radiations enter it and are not 

allowed to come out, by which internal temperature of glass house becomes warm 

climatologists have calculated that the actual mean global temperature has 

increased by 1οC since 1900, called global warming. This is due to addition of 

CO2 by deforestation and industrialization. This will lead to melting of polar ice 

and rise in sea-level. Gases producing green house effects are called green house 

gases and include carbon dioxide (57%), methane (12%) nitrogen oxides (6%), 

chlorofluorocarbons (20%), ozone near ground level and water vapour (5%). cO2 

has increased from 280 ppm (parts  per million) in 1800 to 359 ppm in 1994 due 

use of fossil fuels and decreasing forest cover. 
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4. Ozone depletion: 

The emission of chlorofluoroarbons, chlorine, nitrogen oxides, carbon 

tetrachloride and methyl chloroform cause thinning of ozone layer or ozone 

depletion. Thinning of ozone layer or hole in it allows harmful ultraviolet rays 

to reach parts of earth. It causes skin cancer. In Australia over which ozone 

depletion has been recorded, 70% adults reaching age of 70 years suffer from 

skin cancer. It may also lead to development of cataract or dimming of eye 

sight and damage to fisheries. 1% thinning of ozone layer produces 50,000 

extra skin cancers and 1,00,000 cases of blindness due to cataract. 

5. Acid Rain: Concentrations of SO2 in air produce acid when they combine with 

water vapour. Acid rains and snow have a pH of 3.8 while natural rain water never 

has a pH of less than 5.6. Acid rains cause damage to plants, animals and 

buildings. 

6. Loss of biodiversity: Fastest mammal of India, cheetah and a bird dodo of 

Mauritius became recently extinct. This is basically due to destruction of natural 

habitats by deforestation. Main cause is also that due to increase in population, 

there is more demand on biotic resources. This has led to disappearance and 

destruction of many biotic forms disturbing ecological balance. 

7. Depletion and degradation of natural Resources: 

Deforestation, industrialization, urbanisation and increasing population has 

threatened the existence of natural resources like land, air, water and wildlife 

on this globe. This has led to pollution of air, water rand land and has also 

endangered wildlife. Thus to conserve air, water, land and wildlife, we should 

stop deforestation, promote afforestation and conserve existing forests. Area 

under forest cover should be 33% while in India, it is only 20%. 

8. Radioactive fallout: Radioactive wastes from nuclear have harmful effects on 

man, water, air, land, plants and animals. 

9. Mismanagement of environment: Mismanagement environment and to achieve 

short term benefits from natural resources has caused ecological crisis. This is 
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threatening his own survival in future in addition to damage caused by it to 

biosphere and the environment being irreparable. 

CHECK YOUR PROGRESS -II 

Note: a)  Space is given below for your answer. 

b) Compare your answer with the one given at the end of this lesson. 

1. The population of the world grows at the rate __________________ per year. 

2. Birth rate remained constant but death rate__________________. 

3. The actual mean global temperature has increased by 

___________________Co since 1900. 

4. 1% thinning of ozone layer produces_________________ extra skin cancers. 

5. Acid rains have a pH of ____________________. 

6. Dodo, a bird of ______________________ has recently become extinct. 

7. Area under forest cover should be__________________% 

8. In India, area under forest cover is only_____________________  

5.6  Let Us Sum Up 

1. Activities of man like population, urbanisation, and industrialization, social, 

religious and economic setups are posing newer ecological problems. 

2. Man by creating favourable environment, disturbs environmental balance and 

invites trouble for him. 

3. Environmental awareness can be achieved by mass media, drum beating, green 

marches and by celebrating environmental weeks. 

4. We have to practice, “Think globally and act locally.” 

5. An ecosystem has living (biotic) and non-living (abiotic) components. 

6. Biotic component includes plants, animals and microbes. 

7. Abiotic components include-air, water, salts, light and temperature. 

8. Energy flow is one way. 

9. Population increases by 1.7% every year and 90 million people are added 

annually. 
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10. Undesirable change in air, land and water is called pollution. 

11. The actual mean global temperature has increased by 1οC since 1900. 

12. Acid rain has a pH of 3.8. 

13. Dodo, a bird of Mauritius became recently extinct. 

14. 1% thinning of ozone layer produces 50,000 extra skin cancers. 

15. Area under forest cover in India is 20%, it should be 33%. 

16. Mismanagement of environment has threatened the survival of man in future. 

5.7  Check Your Progress 

 
1. What is Stratospheric Ozone? Ste the importance of Stratospheric Ozone Layer? 

2. What do you mean by Environmental Awareness? 

3. Discuss in detail the Salient Features of Environmental Awareness through 

Education. 

4. Environmental briefly the Environmental Problems. Suggest some measures for 

solving the Environmental Problems. 

5.8    Suggested Readings 

1. Carson, Sean McB., Environmental Education – Principles and Practices: 

 Edward Arnold Publishers, 1978 

2. George, Martin and Turner, Environmental Studies U.K. Blond Education 

3. Odum, E.P., ‘Fundamental of Ecology’ W.B. Saunders Company London (1971) 

4. NCERT (1981) Environmental Education at school level 

5. Saxena, A.B., ‘Environmental Education’ National Psychological  

 Corporation (1986) 

6. Sharma, R.C., Environmental Education Metropolitan Publishers, New Delhi, 1981. 
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LESSON NO: 06  PROGRAMMES OF ENVIRONMENTAL 

EDUCATION  

Lesson Structure 

6.0  Introduction 

6.1  Objectives   

6.2 National Environmental Campaign  

6.3 Paryaravaran Vahini 

6.4  Supreme Court directive to introduce environmental 

Education as a course 

6.5 Man-nature Interaction  

6.6 Programmes of Environmental Education for Secondary 

School Children 

6.7 Environmental Exhibition at India International Trade Fair 

6.8 Programmes of Environmental Education for Attitudinal 

changes among the children 

6.9 Let us Sum Up 

6.10 Check your Progress 

6.11 Suggested Readings 

 

UNIT III 



DDE K
U

 

 

 

 
73

B.Ed - 15105 

6.0   Introduction 

UNO Started IEEP (International Environmental Educational Programme) in the 

year 1975. The first inter governmental conference on environmental education was held 

at Tiblisi (soviet Georgia) in 1977. In 1982, International conference on Environmental 

education was held at Delhi. Environmental education was started in India after this and 

the major objectives involved are awareness, knowledge, attitude, skill evaluation, ability 

and participation. The subject matter of environmental education includes-conservation of 

natural resources, environmental problems, environmental laws, man and environment, 

man and public health etc. The subject has been introduced as a compulsory one in 

schools and colleges. 

6.1 OBJECTIVES  

At the end of this lesson you will be able to: 

 Undertake conservation of natural resources. 

 Bring awareness among masses regarding environmental problems. 

 Disseminate knowledge regarding control of pollution and the way to use natural 

resources. 

 Bring change in the attitude of masses from environment degradation to 

environmental conservation. 

 Make people to participate in stopping deforestation, in promoting afforestation, 

in controlling pollution. 

 Make people to carry on developmental activities so that environmental is least 

harmed. 

 Make people conscious of reporting to law enforcement agencies, any 

disobedience to environmental laws, by any individual, government or an 

organisation.  

 Educate people to maintain healthy environment for healthy life. 
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 Educate people about relationship between man and environment. 

6.2  National Environmental Compaign 

It was started in 1986 on a recurrent basis. The issues include: 

1. Non-formal education through seminars, workshops. 

2. Eco-camps, padyatras, jathas etc. 

3. Audio-video shows, films, street plays, street theatre and shows. 

4. Essay, debate, painting competitions for secondary school children. 

5. Prizes and awards. 

6. TV as a mass media-channels showing animal planet, geography, earth file, living 

on edge. 

6.3 Paryaravaran Vahini 

The ministry of environment and forests started a scheme called, “Paryaravaran 

Vahini or Environment Brigade. Each brigade has 20 members from students, teachers, 

doctors, engineers, NGO’s etc. The objectives are: 

1. Environmental awareness along with public participation. 

2. Reporting about deforestation, wild-life killing, pollution and environmental 

degradation. 

3. Feedback about afforestation and plan survival. 

4. Sampling of air, water and noise pollution. 

6.4 Supreme Court Directive to Introduce Environmental Education as a Course 

UGC as per Supreme Court directive of 1991, notified to all universities to 

introduce Environmental Education as a course of study. Punjab University introduced it 

as a course: 

1. Knowledge of scientific and philosophical basis of man and environment.  

2. Aforestation to prevent soil erosion and water pollution. 
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3. Over population and measures to check in. 

4. Prevent air pollution by using smokeless cooking. 

5. Proper sanitation. 

6. Rules for disposal of household waste. 

7. Discipline in playing radio and T.V sets and a ban on use of loud speakers. 

The primary goal of environmental education should be to involve young people 

in programmes that are enjoyable as well as educational. Community or club sponsored 

recycling projects teach lessons to our growing solid waste problem. They should create 

or increase awareness of environment among urban and minority youth. 

6.5 Man-Nature Interaction  

The interaction between man nature increased gradually and intensified by 

advancement of science. Urbanisation and increasing population has led to increased 

water, land, air and noise pollution along with occurrence of environmental hazards. The 

pressure on natural resources has increased that may lead to extinction of the resources 

from the earth. The relationship among various aspects of ecology that need study 

include: 

1. Various components of biosphere qualitatively and quantitatively. 

2. Types of organic and inorganic resources, their circulation in biosphere. 

3. Understanding of cycles of energy in nature. 

4. Study of environmental problems. 

Environmental deterioration is due to industrialization, urbanisation, depletion of 

energy sources, population growth, tilting of ecological balance, destruction of plant and 

animal species for economic reasons. 

 

CHECK YOUR PROGRESS -II 

Note:  a)  Space is given below for your answer. 

b) Compare your answer with the one given at the end of this lesson. 
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1. International conference on Environmental Education was held at Delhi 

in___________________. 

2. In English, Paryavaran Vahini is called as _______________. 

3. Each vahini has members numbering_______________ 

6.6  Programmes of Environmental Education for Secondary School 

Children 

Overpopulation is the main cause of environmental degradation in India. Increase 

in human population leads to lavish consumption of natural resources. This also adds to 

pollution of water, air and land resulting in tilting of ecological balance. Industrialization 

and urbanization, use of science and technology for exploitation of natural resources have 

all caused serious environmental crisis. Education is the only mode to make people aware 

of the environmental degradation going on in the country and measures to control to be 

adopted. The potentials of education can be best used to promote awareness and 

consciousness to understand environment and means to learn the measures to curb 

environmental crisis. The formal, informal or non-formal means of education use mass 

media to impart knowledge to various target audience. The exhibition is an important 

medium to educate and build awareness in the public besides recreation. 

Environmental exhibition, “Joy of Learning”, (JOL) was a part of “our 

environment our future”, during “India International Trade Fair”, at New Delhi during 

November, 1989. To make exhibitions more interactive and more meaningful was also 

discussed. Recreational activities to make environmental awareness more meaningful 

include full visits, films, culture fairs, festivals, exhibition, dramas, circus, etc. These are 

effective means of communication. 

Research indicates that demonstration is one of the major factors in building 

memorability. The exhibits play major role in recreation, education and dissemination of 

information that leads to awareness appreciation and action. 
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Most people while visiting exhibition satisfy themselves in recreation, commercial 

information and educative aspects. They discuss things with friends and relatives. A good 

exhibit design satisfies visitors at all levels and is aesthetical. 

 

6.7  Environmental Exhibition at India International Trade Fair 

IITF was an annual exhibition organized by Trade Authority of India in 1989. 

“Environment” was the theme of the exhibition. “Joy of learning” (JOL) was a part of 

theme, “Our Environment Centre of Environmental Education, Ahmedabad at the India 

International Trade Fair Exhibition, Pragati Maidan, New Delhi, during Nov.- 1989. It 

was  kept open to school children by the then Prime Minister, Rajiv Gandhi on 2nd Nov., 

1989. 

“JOL” aimed at introducing school and college students and all those concerned 

with environment for promotion of environmental Education with stress on learning 

through participation and interaction. Underlying motto is “Catch them young.” 

 Interactive exhibitions and environmental education attracted children and youth 

because of activities like, resource centre, games, field trips, urban trials with live 

animals, expressions, street plays, paintings, puppets, jathas, nature camps and action 

programmes. JOL aims at educating youngsters by making them participate in the 

learning process. Children enact the role of various animals-panther, langur, tree snake, 

the elephant. 

Resource centre inculcated children on collection, preservation and sharing of 

resources like booklets, charts, posters, games, boards, video films, computer games, 

toys, for children to choose and learn more about the environment. Country’s pollution 

problem-that of River Ganga was exposed to teenagers. Ganga pollution Awareness 

Programme was launched to restore Ganga to its primitive purity. It was exposed through 

monitoring water quality, temperature and dissolved oxygen by the help of water quality 

monitoring kit. 
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 Field trips to urban Environment were another section. Role of crows and dogs as 

scavengers in the environment of urban locality was exposed. Paintings with sketches of 

animals, birds, trees, rivers, mountains, lakes, industries, houses to understand 

surroundings were exposed.  Section “Jatha” with placards having message or slogan like; 

conserve energy; watch out your waste line; one, two, three-plant a tree; etc. mere 

exhibited on protection and conservation. 

 Other section of participants include Govt. officials, university, college and 

school teachers, business executives, research fellows, college students, journalists, nature 

experts and general public. 

6.8  Programmes of Environmental Education for Attitudinal Changes 

among the Children 

1. Children be asked to collect and preserve education resources and sharing with 

others from resource centre. The resource centre should have collection of books, 

booklets, charts, posters, game-boards, video films, computer games, toys, for 

children to choose and learn environment and make positive attitude towards the 

environment. 

2. Children should be taken for a trip to important pollution problem of the country 

like River Ganga or Taj Mahal. 

3. Field trips to busy streets, shopping complex will change the attitude towards 

environment. 

4. Field trips to less populated areas to see less damage to environment by man there 

and similarly trips to more or dense populated areas to see more damage caused to 

the environment by the more population. 

5. Sketches, paintings of animals, birds, trees, rivers, lakes, industrial houses, can 

induce positive attitude of children towards environment to understand their 

surroundings. 

6. Student groups with play cards depicting slogans-“Trees are temples”, Earth 

sublime, Plant a tree-live pollution free, “water is blood brother of man”, Think 
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globally-act locally can move on cycles to induce thinking among students and 

adults about environment and our responsibility towards nature. 

7. Exhibitions can be used to promote awareness, understanding and attitudinal 

change of an individual towards the environment. 

8. To check pollution of air, water and land, trips to factory sites, sewer-discharge 

points and garbage dumping grounds may be organized to make youth and people 

aware of pollution problems. People will develop attitude to live in harmony with 

nature. 

9. Trips to sites where soil erosion is going on due to deforestation to develop love 

and preservation of forests. 

10. Trips to barren lands where winds blow soil away to inculcate affoerstation in 

people be organized. 

11. People be made aware about the hazards like, ozone layer depletion, sea level rise, 

green-house effect or global warming, causes and control of the hazards. 

12. People be made aware that to protect forests is to protect water, air, land and 

wildlife. 

13. Calamities like, drought and floods, be controlled by afforestation be made 

understood to the people. 

14. Air pollution causes acid rains as SO2 accumulates in air and is washed down 

with rain as sulphurous acid. 

15. Noise pollution can be reduced by planting trees along the Highways. 

CHECK YOUR PROGRESS -II 

Note:  a)  Space is given below for your answer. 

b) Compare your answer with the one given at the end of the lesson. 

(a) i) Overpopulation adds to _________________ of water air and land 

resulting in tilting of ecological balance. 

 ii) JOL was a part of “Our Environment –Our Future”. What is it? 

iii)“Catch them young”, is the motive of _________ 

 (b) i) what shall children collect, preserve and share from resource centre? 
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____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________ 

ii) Students groups on cycles have cards with slogans. 

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

____________  

iii) Love and preservation of forest can be felt by going on a visit to a  site 

where _______________ is going on due to deforestation. 

6.9  Let Us Sum Up 

1. Man as a master consumer of natural resources has created ecological crisis. 

2. Man creates favourable environment for himself at the cost of environment and 

disturbs ecological balance. 

3. Economic development shall take place with least or nil alteration in natural 

environment. 

4. The aim of awareness is to promote afforestation, stop deforestation, and judicious 

use of natural resources, control of pollution, and development at par with the 

maintenance of ecological balance. 

5. Awareness can be brought about by seminars, workshops, eco-camps, padyatras, 

jathas, essay, debate, painting, dramas, street plays, street-matches, T.V., radio, 

press etc. 

6. Proper sanitation and rules for disposal of household waste. 

7. Recreational activities like visits, films, fairs, festivals, exhibition, drama, circus, 

make awareness more meaningful. 
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8. People be made aware that to protect forests is to protect, air, water, land and 

wildlife. 

9. To check pollution, trips to factory sites, sewer discharge points and garbage 

dumping grounds may be organized to make youth and people aware of pollution 

problems and to develop attitude to live in harmony with nature. 

6.10  Check Your Progress 

 
1. Write a detailed note on National Environmental Campaign? 

2. Discuss in detail the Supreme Court directive to introduce environmental 

Education as a course 

3. What do you mean by Man-nature Interaction? 

4. Explain the Programmes of Environmental Education for Secondary School 

Children 

5. Discuss in detail the Programmes of Environmental Education for Attitudinal 

changes among the children. 

6.11    Suggested Readings 

1. Carson, Sean McB., Environmental Education – Principles and Practices: 

 Edward Arnold Publishers, 1978 

2. George, Martin and Turner, Environmental Studies U.K. Blond Education 

3. Odum, E.P., ‘Fundamental of Ecology’ W.B. Saunders Company London (1971) 

4. NCERT (1981) Environmental Education at school level 

5. Saxena, A.B., ‘Environmental Education’ National Psychological  

 Corporation (1986) 

6. Sharma, R.C., Environmental Education Metropolitan Publishers, New Delhi, 1981. 
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LESSON NO: 07  NATIONAL PARKS AND PROJECTS OF 

ENVIRONMENTAL PROTECTION  

Lesson Structure 

7.0  Introduction 

7.1  Objectives   

7.2 National parks and Sanctuaries 

7.3 Zoos 

7.4 Plan and Projects of Environmental Protection 

7.5 Save Tiger Project 

7.6 Save Hangul 

7.7 Chipko Movement 

7.8 Save Dal 

7.9 Let us Sum Up 

7.10 Check your Progress 

7.11 Suggested Readings 

7.0   Introduction 

Deforestation has led to soil erosion, as the roots of forest trees bind soil particles 

together firmly and conserve soil. It has also led to disturbance of O2-CO2 balance in air 

as plants take in CO2 during food manufacturing process of photosynthesis and give out 

UNIT III 
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CO2 as a by-product that is used by organisms during respiration. Due to deforestation, 

the concentration of CO2 has increased in air causing global warming, melting of polar 

ice and rise of sea level. Forests also take major part in hydrological cycle. 

 Forests loose water as vapours during transpiration which along with 

vapours from oceans and other water bodies form clouds. Forests cool down the vapour 

loaded clouds and cause precipitation in the form of rain, hail and snow. Forests offer 

resistance to flowing water and reduce the flow of water and also cover the snow by 

shade that causes slow melting of snow. Both these factors lead to the control of floods. 

Forests also control drought by cooling down clouds to cause rain. Forests also provide 

habitat to wildlife. Deforestation due to urbanisation and industrialization has caused 

threat to wildlife and endangered the existence of wild life. Wildlife includes plants, 

animals and micro-organisms living in nature except cultivated plants and domesticated 

animals. Wildlife is important to maintain ecological balance. It also acts as gene bank. 

Genes responsible for drought/disease/flood resistance found in wild relatives of useful 

plant and animal species can be introduced to get resistant varieties of plants and animals. 

Wildlife provides sport and recreation. Animals are used for biological and medical 

research. New dangers are first tested on animals like rat, rabbit, pig, dog and monkeys. 

Wildlife also provides aesthetic, cultural and ethical requirements. Every species has 

some function to perform in the biosphere and has a right to live and share the natural 

resources. Man should honour this right and follow “live and let live”, with the wildlife so 

wildlife flourishes well. 

 The importance of national parks, sanctuaries, zoos and biosphere reserves 

becomes prominent to help to save wildlife from extinction (which refers to 

disappearance of a species from the earth when its last surviving member dies). Dodo, a 

bird in Mauritius and Cheetah, the fastest mammal of India, has recently become extinct 

due to excessive hunting. So in order to save endangered, vulnerable and rare species 

from extinction, the establishment and maintenance of national parks, sanctuaries, zoos 

and biosphere reserves becomes of prime importance in order to maintain ecological 

balance. This can further be assisted by implementing projects of environmental 
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protection like, Save Dal, Save Hangul, Save Tiger and movements like Chipko and Apko 

movements. 

7.1 Objectives  

At the end of this unit you will be able to: 

 Understand the importance of wildlife (comprising of plants, animals and micro-

organisms) in the maintenance of ecological balance. 

 Understand the damage caused by deforestation to land, air, water and wildlife. 

 Undertake developmental activities in such a way so that natural resources are not 

harmed. 

 Understand that to save air, land, water and wildlife, we should stop deforestation, 

encourage afforestation and save forests. 

 Understand the importance of wildlife as they act as gene banks, provide 

recreation, have scientific, aesthetic, cultural and ethical values. 

 Understand the importance and maintenance of national parks, sanctuaries and 

biosphere reserves to save wildlife from disappearance. 

 Be aware about the specific projects of environmental protection like save dal, 

save hangul, save tiger and chipko. 

7.2 National Parks and Sanctuaries 

A national park is a relatively large area where one of several ecosystems exists 

and where plants and animal species co exist together. In a national park, both flora and 

fauna are protected in a natural habitat and deforestation, hunting, grazing or changing 

geomorphological conditions is not allowed. This is to preserve natural habitat and 

protect endangered plant and wildlife from extinction. India has 89 national parks. 

A wildlife sanctuary is similar to a national park, but is dedicated to protect 

wildlife and conserve species. A sanctuary has artificially created natural conditions to 
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provide conducive environment for endangered species for rearing, breeding etc. Hunting 

is also not allowed in a sanctuary. In India there are 490 wildlife sanctuaries. 

Main national parks and sanctuaries of the India include: 

1. To preserve tiger, national parks include,--Corbett (Uttar Pradesh); Daduwa 

(U.P.); Indrawati (M.P): Kalakad Mundan Thurai (Tamil nadu); Kahna tiger 

Project (M.P); Manas Tiger Project (Assam); Melghat tiger reserve (Maharashtra); 

Nagarjun tiger Project (Andhra Pradesh); Namdapha Tiger Project (Arunachal 

Pradesh); Periyar Tiger Project  (Kerala); Ranthambore Tiger Project (Rajasthan); 

Sundarban Tiger Project (West Bengal); and Sariska Wildlife sanctuary 

(Rajasthan). 

2. To preserve wildlife, national parks include-Bandipur, Mysore (Karntaka); Buxa 

(West Bengal); Daduwa (Uttar Pradesh) and Palaman (Bihar). 

3. To preserve Hangul-Dachigam Sanctuary in Srinagar J & K and at some places in 

Himachal Pradesh. 

The national parks of J & K include-Dachigam, Srinagar; Hemis high altitude 

park at Leh and High altitude national park at Kishtawar. The wildlife sanctuaries in our 

state are Overa (Pahalgam); Ramnagar (Jammu); Nandni (Jammu) and Surinsar-Mansar 

(Jammu) Dachigam national Park near Harwan is the habitat of rare species of deer called 

hangul. 

In addition to national parks and wildlife sanctuaries, there are 13 biosphere 

reserves in India. A biosphere reserve is a multipurpose protected area to preserve the 

genetic diversity in the representative ecosystem. 

7.3   Zoos 

 Since 1972, India also gave preference to the establishment of zoos. A zoo is like a park, 

in which living wild animals are displayed. Zoos are maintained for entertainment, 

education and awareness of the people. In zoos, wild animal species are provided suitable 

climate and conditions, and are usually enclosed in cages. Zoological parks or zoological 

gardens are enclosed areas or park lands where animals are kept in open. Zoological parks 
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provide more natural environment to animals. Therefore zoos are being converted into 

zoological parks. All countries of the world maintain zoological parks. In India there are 

200 zoos and zoological parks. A central zoo Authority looks after their management in 

India. Besides zoological parks, some states maintain aquaria (for fishes-Mumbai); 

aviaries (birds); and serpentaria (snakes-Chennai). At national level, there are two 

important zoos or zoological parks; 

1. National Zoological Park Delhi: It has an area of 214 acres and has 1198 species 

including 54 mammali, 85 bird and 16 reptilian species. This helps in creating 

interest in masses in the wildlife. 

2. Padmaya Naidu Himalayan Zoologic Park: It is located in West Bengal in 

Darjeeling hills. It has rare and extinct species of wildlife. It also has a research 

centre which is doing work for breeding and protection of wildlife. 

Zoological parks are valuable assets and are useful for; 

i) Familiarising public, and children with wild animals, 

ii) Study of live animal types by students, 

iii) Source of tourist attraction and  

iv) Conservation through captive breeding of animals. Californian 

Candor and Black footed Ferret have been saved from extinction 

by captive breeding. 

Table 1 Some National Parks of India 

Name and Location Area in sq. Km Important animals found  

1. Kaziranga N.P. 

Sibsagar-Assam 

430 Rhinoceros, Elephant, wild buffalo, tiger, 

leopard, barking deer, gibbon swamp 

deer, birds-pelican, stork and ring tailed 

fishing eagle-famous for one horned 

Rhinoceros. 

2. Sundurbans Tiger 

Reserve, 24-

2585 Tiger,wild bear, deer, gengetic-dolphin, 

eustarin crocodile 
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Pargan-W.B. 

3. Hazaribagh N.P. 

Bihar 

186 Tiger, elopare, gaur, chital, sloth, bear, 

pea, fowl 

4. Corbett N.P. 

naintal Uttar 

Pradesh 

525 Tiger, elephant, panther, chital, 

crocodile, python, kind cobra, pafowl, 

patridge-famous for tiger. 

5. Gir N.P. Junagarh 

Giyart 

1412 Asiatic lion, panther, chital, 4-horned 

antelope, crocodile, green pigeon, 

patridge-famous for Asiatic lion 

6. Kanha N.P.- M.P. 940 Tiger,panther, deer, blue bull, 4-horned 

deer, nilgai, wild dog, peafowl. 

7. Tandoba N.P 

Chandrapur 

116 Tiger, bear, barking deer, blue bull, 4-

horned deer, peafowl, crocodile 

8. (Maharashtra) 

Bandipur N.P 

Mysore 

(Karnataka) 

874 Elephant, tiger, leopard, panther wild 

dog, barking deer, langur. 

9. Desert N.P. 

Jaisalmer 

(Rajasthan) 

3000 Great Indian bustard, black buck, 

chinkara. 

Table 2 Some Sanctuaries of India 

Name and Location Area in sq. Km Important animals found  

1. Annamalai S. 

Coinbatore-Tamil 

Nadu 

958 Elephant, tiger, panther, gaur, spotted 

deer, wild dog, barking der sloth bear. 

2. Jaldapara S. 

Madarihat-West 

Bengal 

1155 Rhino, elephant, tiger, leopard, deer, 

guar, different birds. 
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3. Keoladeo Ghana 

Bird S. Bharatpur 

(Rajasthan) 

29 Siberian Crane,Strokes, egrets, herons, 

spoonbill, spotted deer, blue bull, 

bythou-bird famous. 

4. Sultanpur Lake 

Bird S. Gurgaon 

Haryana 

12 Crane, saurus, duck, drake, green 

pigeon, crocodile, pythou. 

5. Bir Moti Bagh 

wildlife S. Patiala 

Punjab 

8.3 Nilgai, hog deer, blue jackal, pea fowl, 

patridge, sparrow, myna, pigeon, dove. 

6. Shikari Devi S. 

Mandi-H.P 

213 Black bear, snow leopard, flying fox, 

barking deer, musk deer. 

7. Dachigam S. 

Srinagar –J & K 

89 Hangul, musk deer, snow leopard, black 

bear, brown bear. 

8. Mudumalai 

wildlife s. Nilgiri-

Tamil nadu 

520 Elephant, gaur, barking deer, 4-horned 

antelope, langur, squirrel, wild dog, wild 

cat. 

9. Manas wildlife S. 

Kamrup Assam 

 Tiger, panther, rhino, golden langur, 

wild dog, swamp deer. 

CHECK YOUR PROGRESS-II 

Note:  a) Compare your answer with the one given at the end of the lesson. 

b) Space is given below for your answer. 

1.  What do you mean by sustainable development?  

________________________________________________________________

________________________________________________________________

________________________________________ 

2. Differentiate a national park from a wildlife sanctuary. 
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_________________________________________________________            

________________________________________________________________

_________________________________________________  

 

Differentiate a zoo from a zoological park. 

________________________________________________________________

________________________________________________________________

__________________________________________ 

7.4 Plan and Projects of Environmental Protection 

Environmental protection or conservation has following aims: 

1. To  maintain proper ecological balance including biotic community management 

and abiotic components like earth, air, soil and water. 

2. To keep the diversity of organisms on earth and their development. 

3. For long time conservation of resources, we have to think globally and act locally. 

There are two strategies of conservation: 

1. Special interest conservation Strategies: In this conservation of important and 

limited resources is done. 

2. Total eco-system conservation:  It includes conservation  of all the species of 

organisms on this earth and the abiotic components of the biosphere. 

UN conference on Human Environment was held at Stockholm in 1972 from 5th 

June to 16th June. 5th June was declared as the world environment Day. In 1972 in India, 

different departments and scientists collectively worked for the study of various  

environmental problems and their solutions. Later in 80’s, Ministry of forests and 

Environment came into being. Six regional offices have been opened to monitor condition 

of forests and observe steps required for their conservation. They are at Chandigarh, 

Lucknow, Shillong, Bhubaneswar, Bhopal and Bangalore. 
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Guidelines were issued in June 1990 to involve tribal’s, forest dwellers and village 

communities for regeneration of degraded forests on the basis of sharing. The trend of 

deforestation has been reduced from 1.3 million hectares per annum down to 0.15 million 

hectares and then to only 3600 hectares. With the formation of forest protection 

committees more than 0.5million hectares of degraded land has come under forest cover. 

 Wildlife protection Act, 1972, amended 1991 is in force wildlife includes 

both plants and animals that have not been tamed by humans. A threatened species is the 

one which is likely to become extinct if not provided protection. International Union for 

Conservation of Nature and natural Resources (IUCNNR), Margis, Switzerland maintains 

a data book of threatened species. Red data books have been prepared for threatened 

species of Indian plants and animals. 

Indian Board for wild Life (IBWL) was established in 1952 to look after the 

country’s wild life. Since 1955, wild life week is observed every year to educate people 

the importance of wild life and need to protect it. The National Wild Life Action Plan of 

1983-84 requires rehabilitation of endangered species by captive breeding. Creation of 

biosphere reserves has been initiated since 1986. Botanical survey of India and 

Zoological Survey of India also has wild life protection programmes. The Bombay 

natural History Society (BNHS) and Wild Life Preservation society of India (WPSI) are 

also active in protection of wild life. 

Man and Biosphere (MAB) programmes of UNESCO gave the concept of 

Biosphere Reserves. A biosphere reserve is a specified area in which multiple use of land 

is permitted by dividing it into zones, each for a particular activity. It has 3 zones: 

i. Core zone-no human activity is allowed. 

ii. Buffer zone-limited human activity is allowed 

iii. Manipulation zone-several human activities can occur. 

A biosphere reserve preserver-i) wild population; ii) traditional life styles of 

tribals and iii) genetic resources of domesticated plants and animals. Main biosphere 

reserves of India include: 1) Nilgiri-Krala, Karnataka and Tamil Nadu; 2) namdapha- 

Arunachal Pradesh; 3) nanda Devi-Uttar Pradesh; 4) North Islands of Andamans-
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andaman and Nicobar Islands; 5) Kaziranga-Assam; 6) Sunderbans –West Bengal; 7) 

Thar Desert-Rajasthan; 8) Kanha-madhya Pradesh; 9) Nokrek-Meghalaya; 10) Great 

Nicobar-Andaman and Nicobar; and 11) Little Rann-- of Kutch Gujart.  Save Hangul, 

Save Dal, Save Tiger Project and Chipko Movement are some of the important 

environmental protection projects of India. 

7.5  Save Tiger Project 

 

CLASSIFICATION:  

   Kingdom-Animalia 

       Phylum-Chordata 

         Sub-phylum-Vertebrata (craniata) 

    Class-Mammalia 

       Sub class-Theria 

           Infra class-Eutheria 

     Order-Carnivora 

                   Genus-Panthera 

               Species-Tigris 

 The zoological name of tiger is Panthera tigris. It occurs in the forest all over India. It is 

carnivorous, polygamus, a good swimmer and a fast summer. It has about 2.7-2.85m long 

body having dark, vertical stripes on it background. Feet have thick pads underneath. 

Claws are retractile and tail lacks terminal tuft. 

India launched, “Project Tiger”, in 1973 for protection of tiger whose population 

had come down to 1823 from about 40,000 a century back. Due to conservation efforts, 

their number has now increased from 1800 to 4000. Tiger is the national animal of India, 

and is a national heritage, which we have protected. The need of Tiger Project was felt in 

1969, when International Union for conservation of nature and Natural Resources 

(IUCNNR) declared tiger as an endangered species. Then in 1970, total prohibition was 

imposed on hunting of tiger as its skin was used for decoration. Display of tiger as a 
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symbol of power and a source of entertainment led to excessive hunting of this animal. 

On April 1st, 1973, Tiger Project was launched for the preservation of Tiger and still 

exists. It has following objectives: 

i. Aesthetic value 

ii. Economic importance 

iii. Beautification 

iv. Ecological balance 

v. Food chain balance 

vi. Cultural value 

vii. National heritage of country 

viii. To protect the natural habitat 

To fulfil above objectives, 13 states of India have 21 tiger reserves which cover an 

area of 30497 sq.km. Some reserves are: 

Bandipora, Mysore, Karnataka; Buxa, West Bengal; Corbett, Uttar Pradesh; 

Daduwa, U.P., Indrawati, M.P; Kalakad Mundan Thurai, Tamil Nadu; Kahna Tiger 

Project M.P; Manas Tiger Project Assam; Malghat Maharashtra; Nagarjum Tiger Project 

Andhra Pradesh; Periyar Tiger Project Kerala;Sundarban Tiger Project West Bengal and 

Sariska Wildlife Sanctuary Rajasthan. 

7.6  Save Hangul  

The zoological name of Kashmir stag, Hangul is Cervus axis, musk deer and it 

belongs to order-Artiodactyla of class-Mammalia. It is an even-hoofed mammal like goat, 

cow, came. Etc. It moves in herds. It is herbivorous. It chews and runs very fast. It is 

about 92 cm high at shoulders. Its coat is reddish-brown with white spots and white under 

parts. The male bears branched horns, the antlers on the head. These consist only of bone. 

They are shed and grown anew every year. The deer is a game animal and well known for 

musk. 
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Hangul scheme was launched in 1950 and Project Hangul in 1970. The project is 

being run at Dachigam sanctuary in Srinagar, J & K and at some places in Himachal 

Pradesh to preserve Kashmiri stag-Hangul. 

The objectives of Project Hangul are –aesthetic, economic, ecological balance, 

food-chain balance, cultural value and to preserve local heritage of Kashmir. The hunting 

of Hangul has been prohibited and their number has not increased due to captive 

breeding. The population of Hangul also dwindled due to deforestation that destroyed its 

natural habitat. The preservation of forests and forestation has led to increase in their 

population. 

7.7  Chipko Movement of Chipko Andolan 

Lungs are important organs for breathing in man. Forest work as lungs for our 

mother earth. Man cannot survive if lungs are destroyed. Same applies to earth also if 

forests are destroyed. Some people become conscious and started opposing the sections of 

people responsible for destruction of forests that led to endangering the life of other 

organisms and man himself. Chipko Andolan is similar movement where people opposed 

the cruelties of man on the forest or nature. This started in 1972 in the upper reaches of 

Uttar Pradesh Himalayan region, Tihri, Gashwal. In these villages, locals observed that 

floods and land sliding became common and the cause was cutting of forest trees. The 

men opposed deforestation and hugged the trees to whom contractors came to cut. The 

movement was led by sunder Lal Bahuguna. He also conducted a peace march of about 

3000 km in this region against deforestation. The movement succeeded and resulted as 

follows: 

1) Contractor system was abolished by the government. 

2) Local co-operative established for the extraction of the forest trees. 

3) Process of deforestation was slowed down. 

4) Awareness was created in people of other states also. 

5) The necessity of ecological balance was made known to the masses. 

Appiko movement similar in nature started in Karnataka also. 
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7.8  Save Dal 

The valley of Kashmir is famous for its health resorts, lakes, rivers and springs 

which are all a big tourist attraction. Srinagar, the summer capital of J & K state is 

situated at an altitude of 1600 m.a.s.l. between 34ο.5-- 34ο.10N latitude and 74ο.8--79ο9E 

longitude on the banks of river Jhelum and around Anchar and Dal lakes. 

Srinagar city is famous all over world for Dal Lake. The concern for degradation 

of Dal Lake started in 1970, when Botany and Zoology Departments of Kashmir 

University started research on Dal that comprised of sediments, plankton, water, flora and 

fauna of the lake. The main cause of degradation of lake was the extensive land-use along 

the catchment. This included cutting of forests and use of forest land for orchard and 

agriculture purposes. This resulted in erosion of soil. The eroded soil is carried by rain 

water and carried into Dal Lake, causing siltation. Siltatin resulted in filling of the basins 

of Dal leading to decrease in water depth. The domestic sewage from Hazratbal  and 

Boulevard side drained directly into Dal. The number of house boats also multiplied 

several hundred times leading to increase in discharge of night soil into the water. 

Agricultural run-off carried nutrients to the lake. This resulted in fast spread of aquatic 

plants rendering it useless for navigation, aquatic spot, game and fisheries to a great 

extent. 

MAB project “conservation of Kashmir lakes” was started in 1979. The focus of 

the project was maily Dal lake. This was followed by research project on, “conservation 

of Dal and Nigene Lakes”, financed by Department of Sciene and Technology, Govt. of 

India, New Delhi in 1981. The studis led to mass movement of “Save Dal”. The people in 

this project, held green marches to make people aware about the hazards to take place due 

to degradation of Dal and sought their co-operation for its conservation and to carry on 

antipollution drives in this regard. 

The lake is being looked after and cared by Urban Environmental Engineering 

Department (UEED); Lakes and Water Ways Development Authority (LAWWDA); and 

Irrigation and Flood Control Departments of J & K Govt. But due to lack of coordination 
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, conservation measures do not yield much. Though sewage treatment plants have been 

constructed on Hazratbal and Boulevard side, but they are not functioning efficiently and 

the water coming out carries nutrients to the lake as if untreated sewage water. 

The conservation measures suggested in this regard are: 

1. Afforestation to check soil erosion that leads to siltation. 

2. Constructin of siltation tank on Boulevard side also on the lines as has been done 

on Hazratbal side. 

3. Use of biofertilizers and biopesticides in agriculture and orchard lands on the 

catchment to decrease nutrient run-off to the lake. 

4. Deviation and collection of domestic sewage into effective sewage treatment 

plants before being discharged into the lake. 

5. Reduce the number of house-boats to decrease discharge of night soil into the 

lake. 

6. Dredging and removal of water weeds accompanied by reduction in nutrient 

loading into the lake. 

7. Ban on use of polythene in and around the lake. 

8. Use of grass-carp, a fish eating aquatic plants. 

9. Create awareness among locals and tourists to participate in conservation 

measures to restore the lake to past glory of aesthetic importance. 

These steps if undertaken jointly by people, NGO’s and Govt. will result in the 

restoration of Dal Lake in near--- 

1. To save Kashmiri stag, Project Hangul was launched in 1970 and Hangul scheme 

in 1950. It is being run at Dachigam Sanctuary in J & K and at some places of 

Himachal Pradesh. 

2. Sunder Lal Bahuguna launched Chipko movement in 1972 in Tihri and movement 

in 1972 in Tihri and Garhwal regions of Uttar Pradesh to save forest trees. 

3. Deforestation, agricultural run-off, siltation due to soil erosion and discharge of 

domestic and hotel sewage into the lake of Dal has led to its deterioration. 

Afforestation along the catchment and deviation and collection of sewage into 
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effective sewage treatment plants before being discharged into the lake are some 

measures for restoration of Lake Ecosystem to past glory of aesthetic importance. 

4. Measures should be taken jointly by government, N.G.O (Non-Governmental 

Organisations) and common people especially lake dwellers to save Dal 

CHECK YOUR PROGRESS-THE KEY 

I) 1. Sustainable development means that developmental activities of man 

should have nil or least hazardous effects on environment. 

2.  In a national par, both flora and fauna are protected in a natural habitat 

where a sanctuary has artificially created natural conditions to provide 

conducive environment for endangered species for rearing, breeding, etc. 

3. In zoos wild animals are provided suitable climate and conditions and 

are usually enclosed in cages, whereas in zoological parks or zoological 

gardens, animals are kept in open and more natural environment is 

provided to them. 

II) 1.  i) Chandigarh; ii) Lucknow; iii) Shillong; 

iv) Bhubaneshwar; v) Bhopal and  vi) Banglore 

2. International Union for conservation of nature and natural 

Resources. 

3. Biosphere Reserves. 

4. Panthera tigris. 

5. Antlers and musk 

6. Hug 

7. lakes and Water Ways Development Authority. 
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7.9  Let Us Sum Up 

1. Missing  

7.10 Check Your Progress 

 

1. What do you mean sustainable development?  

2. Write a short note on: 

 Conservation of Soil 

 Conservation of water 

 Conservation of forests 

 Conservation of wildlife 

7.11    Suggested Readings 

1. Kormondy E.J. (1974). Concepts of Ecology. Prentice Hall of India Private 

Limited New Delhi. 

1. Misra K.c. (1974) Manual of Plant Ecology. Oxford and IBH Publishing 

company, New Delhi, Bombay, Calcutta. 

2. Odum E.P (1971) Fundamentals of Ecology. W.b. Saunders Company, 

Philadelphia, London, Toronto. 

3. Qayoom A., M. Ishaq and v. Kaul (1989) Changing water Chemistry under 

Varying Vegetal cover. Journal of Environmental Biology, 43-49, Muzafarnagar-

251001, India. 

4. Shah A. Qayoom (1985). Ecological Studies on macrophytes of Three Rural 

Lakes of Kashmir Ph.D. Thesis, University of Kashmir (CORD), Srinagar, J & K. 

5. Sharma J.P, Garg P.K. and Bhatia H.K (2003-2004) comprehensive Biology for 

class XII. Laxmi Publiatins 9P) Ltd., Banglore, Chennai, Cochin, Hyderabad, 

Jalandhar, Ranchi, New Delhi. 
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6. Welch P.S. (1948) Limmological Methods Mc. Graw hill Book co, New York. 

7. A.P.H.A (1971) Standard Methods for Examination of water and waste-water. 
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9. Reid G.K. and Wood R.D. (1976). Ecology of Inland Waters and Estuaries. D.Van 
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10. Zutshi D.P. and Vass K.K.(1978). Limnological Studies on Dal Lake-Chemical 
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11. Misra K.C. (1974) Mannual of Plant Ecology. Oxford and IBH Publishing co., 
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12. Sharma R.C and Gurbir Sangha 92004) Elements of Environmental Science (Vo.I 
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13. A.P.H.A. (1971) Standard Methods for Examinatin of Water and waste-water, 
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LESSON NO: 08  MAN AND ENVIRONMENT  

Lesson Structure 

8.0  Introduction 

8.1  Objectives   

8.2 Man as a Creator and Destroyer 

8.3 Effect of Human Activities on Environment 

8.4 Major Ecosystems of the World-Biomes 

8.5 Values and Ethics Related to Environment. 

8.6 Let us Sum Up 

8.7. Check your Progress 

8.8 Suggested Readings 

8.0   Introduction 

Man is a component of biosphere. Environmental degradation has occurred  due to 

three P’s –pollution, population and poverty. In developed countries, pollution has been 

caused due to increase in use of fossil fuels though population increase is under control 

and poverty has been eradicated. In developing countries, environmental degradation is 

mainly due to population increase and poverty. But to conserve environment, man in any 

part of the world has to think globally and act locally. To maintain balanced relation 

between man and environment, all the three ills of pollution, population and poverty are 

the concern of a common man. The pollution and population fall within the concern of an 

ecologist. 

UNIT IV 
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The increase in  population naturally results in the increase in pressure on natural 

resources like air, water and land. The over exploitation of resources due to increased 

population has resulted in the pollution of these resources making them unfit for human 

use. The increase in population accompanied by industrialization, urbanization, 

deforestation, increase in use of fossil fuels, use of chemical fertilizers and pesticides and 

discharge of radioactive wastes has resulted in destruction of the environment to the 

extent that it will be difficult for man to survive on this planet in near future. To save 

mankind and to safeguard environment, steps should be taken to stop further degradation 

of environment and to restore the damaged environment back to the condition as 

prevailed during past. Man has to create conditions in the environment conducive for his 

survival and for the safeguard of environment and biosphere and act as creator and stop 

acting as destroyer of the environment. 

The population of world is increasing rapidly and has almost doubled in 40 years 

from 2998 million in 1960 to 6130 millions, in 2000. The population increase has 

increased the threat to environment and the availability of natural resources in future. The 

high consumption rate endangers the availability of non-renewable resources in nature. 

Even renewable resources require the time for replenishment. Equilibrium is to be 

maintained between population and resource consumption, otherwise results can be 

hazardous. Deforestation has reduced forest cover in India to less than 20%. A balanced 

economy should have at least 33%. Per capita ploughing land availability reduced from 

0.6 hectare at the onset of 20th century to 0.4 hectare in 1965. With further increase in 

population, it is still decreasing. Even with best efforts, not more than half of our land can 

be ever irrigated. Soil fertility has decreased and due to chemical fertilizers and 

pesticides, chemical composition of soil is disturbed. Due to pesticides and insecticides 

some species of birds and animals have become extinct. D.D.T. in food chain reaches 

birds resulting in formation of weak egg shells. Breaking of shells before being hatched 

as reduced the bird population. Non-renewable resources like minerals, metals, and fossil 

fuels are about to be exhausted in near future. Increase in population has resulted in 

scarcity of resources and intelligent policies as regards the use of natural resources need 
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to be acted upon to ensure conservation and development of resources so that they can be 

passed on to the next future generations. Stabilization of population is a must for 

checking further deterioration of the environment. Man is a product of his environment. 

His present and future depends on his attitude and behaviour towards the environment. 

But increase in population followed by increase in consumption of natural resources has 

led to the danger of his existence on the earth. 

The other ecological dimension of concern is to cope with the waste products of 

man’s biology and culture-population. Pollution is a function of density of population. It 

is an undesirable change in air, water and land rendering them harmful for the survival of 

man, animals and plants. Due to increase in population, there is increase in use of fossil 

fuels, accompanied by deforestation, urbanization and industrialization. This has led to 

pollution of air, water and land. To check pollution, we have to see alternative resources 

of energy, stop deforestation, encourage afforestation, use biofertilizers and biopesticides 

in place of chemical ones and develop positive attitude towards the environment. 

Environmental education must be provided to all by formal, non-formal and informal 

means. For survival of man, man has to reduce population and resource consumption. The 

product of pollutants comes as the by-product of man’s actions-they are the residue of 

things he makes uses and throws away. They increase due to increase in population and 

because of an increasing expenditure for higher living standards. 

Poverty is also a cause of environmental deterioration. Poor people use fire wood 

that leads to deforestation and pollution. Poor countries are populous as they consider 

additional population as increase in number of bread earners. Thus to remove poverty, 

financial assistance should be given to people to use alternative sources of energy. They 

should be provided education that will make them aware about the hazardous effects of 

increasing population on the environment and natural resources so that they willfully 

control their population. 

Thus, the three human factors of population, pollution and poverty have led to 

deterioration of the environment. To change the attitude of man towards the environment 

from being a destroyer towards being a creator, man has to take measures to control 
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pollution, population and poverty so that his survival in future is not endangered and at 

the same time environment and biosphere is not harmed. 

8.1 Objectives  

At the end of this lesson  you will be able to: 

 Understand the dominance of man in biosphere. 

 Know the activities of man as destroyer of the environment. 

 Know the extent of three P’s –population, pollution and poverty and their 

detrimental effect on environment. 

 Know the importance of environmental education to masses through formal, nor-

formal and informal means so that survival of man is not endangered at the same 

time, environment is not harmed. 

 Know the measures to be taken to control pollution, population and poverty so 

that attitude of man shifts from being a destroyer to a creator or a conservator of 

environment. 

8.2  Man as a Creator and Destroyer of Environment  

The nature and intensity of man’s impact on environment depends on factors as 

proximity, concentration and life styles of human populations, the pattern of land use and 

the type and intensity of management. Man’s impact can be attributed to the pressures 

exerted by human populations such as demand of urban settlements for reachable 

recreational space and consequences of waste disposal and major engineering works. 

Easily controlled impacts include grazing pressures of large herbivores, application of 

biocides, irrigation and adoption of different cultural practices. The assessment of the 

impacts of man on the functioning of ecosystems needs emphasis. Man, in modifying the 

biosphere of which he is an integral part, will produce now situations which in turn may 

have a strong bearing on man himself. Man should be considered as being in partnership 

with nature. This means mutual taking and giving and thus use and conservation at the 

same time. This partnership includes all those qualitative values which man needs from 
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nature for his physical and mental well being. This is also the expression of man’s respect 

and responsibility for all other life on earth. In shaping his environment, man is shaping 

his own future. The study needs to be done as to how man perceives his environment and 

acts upon it in natural managed and urban systems and how these environments act upon 

hm. The ecology provides a platform where the engineers, doctors, sociologists, 

economists, geographers and biologists find proper place to lay their role in 

understanding nature and work for the welfare of humanity and nature for conducive 

environment to make survival of man and nature possible in a coexistence manner. 

 Technology can solve the problems of population and pollution. At the same time 

there is no technical solution to the population and pollution dilemma without taking into 

consideration the ethical, legal, political and economic constraints. Both statements are 

correct but each separately is inadequate as a basis for policies, goals or action. To realize 

the use of technology in solving pollution and population, the constraints of ethical, legal, 

political and economic aspects are to be accepted and considered for technical solution of 

pollution and population. 

8.3 Effect of Human Activities on Environment 

Man has been the dominant factor in altering the environment. The industrial and 

scientific development also changed the environment. Man created his own cultural 

environment by urbanization.  This led to a dramatic change in the total environment and 

man was able to transform his environment in his favour. The industrialization, 

urbanization and technological development disturbed friendly relation of man and 

nature. The man disturbed ecological equilibrium of nature and economic development is 

the major cause of present day environmental crisis. The environment of the earth at 

global level has been changing due to nuclear programmes, use of pesticides, fertilizers, 

over-exploitation of natural resources, deforestation and construction of dams, roads, 

buildings, and railways. The increase of harmful gases in atmosphere like carbon oxides, 

sulphur oxides, hydrocarbons, methane and chlorofluorocarbons has created many 

problems  like ozone hole (thinning of ozone layer), acid rain, green house effects, global 
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warming and rise of sea level-led to degradation of environment by the selfish activities 

of man. Development is a parameter to improve quality of human life, bring peace and 

prosperity. At the onset of human civilization, there were enough natural resources 

available on the earth. With the economic development thought to be main goal of human 

happiness that caused destruction to the nature and environment leading to upsetting the 

ecological balance of earth and biosphere. The developmental projects undertaken in 

India after independence resulted into deforestation, pollution, poverty, hunger and 

malnutrition. India is a geographical entity bounded by Himalayas, Thar Desert and 

Indian Ocean. 

Nature is balanced. All the organisms on the earth are interdependent on each 

other and biota and abiotic components of the earth are in a continuous interaction of give 

and take with each other. Man is a part of this relationship and there is a deep mutually 

benefited relation between man and nature. 

Development has led to the scarcity of trees used as fuel, fodder, timber, fruits, 

paper and fibre. To meet the problem, the three objectives of wood production, protection 

and promotion of environment, social forestry programme has been launched. The fast 

growing species need to be planted to produce fuel, fodder, timber and fruits for human 

use and at the same time to restore the ecological balance disturbed by man. Indian forests 

dwindled gradually from west to the east during last 4000 years. The present vegetation 

has been shaped by the adverse effects of man through the centuries. For cultural and 

social advancement, forest wealth was ruthlessly exploited without proper management. 

Extensive forests of deodar in Himalayas and of teak in south were severely exploited by 

the East India Company. The natural forest environment equilibrium has been greatly 

disturbed due to unchecked destruction of forest wealth. 
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CHECK YOUR PROGRESS-1 

Note:  a)  Space is given below for your answer. 

 b) Compare your answer with the one given at the end of the unit. 

1. The three P’s responsible for degradation of the environment are: 

i)_________________ ii)______________ iii)____________________  

2. In developed countries, pollution has been due to ______________________. 

3. In developing countries, degradation of environment is due to __________ and 

______________ 

4. Increase in population resulted in the increase in pressure on resources 

like__________;____________________ and________________. 

5. The population of world has almost doubled from ___________________ in 1960 

to _______________ in 2000. 

6. Deforestation has reduced forest cover in India to________________. 

7. Per capita land availability for growing crops has reduced to _____________ 

hectares. 

8. D.D.T. in food again reaches birds resulting in formation of ____ shells. 

9. Increase in consumption of natural resources has led to the danger of his existence 

on the ____________________. 

10. For survival of man, man has to reduce population and ___________ 

consumption. 

11. Poverty is also a cause of ______________ an degradation. 

12. Man has to change his attitude from being a destroyer to a ________________. 

13. Man should be considered as being in ___________ with nature. 

14. Technology along with ethical, legal, political and economical aspects can solve 

the problem of pollution and_______________. 

15. Development has caused destruction of nature and environment and upset the 

ecological________________ and________________. 
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16. Three objectives of wood production, protection and promotion of environment, 

are to be achieved by ________________ forestry programme has been launched. 

17. Forest wealth has been ruthlessly exploited without __________________ 

management 

8.4 Major Ecosystems of the World-Biomes 

Different parts of the world are inhabited by different species of plants and 

animals. The major terrestrial ecosystem or distinctive terrestrial areas with their groups 

of climax plants and animals are called biomes. the nature and extent of a biome is 

determined by factors like temperature range, intensity and duration of summer and 

winter, amount and periodicity of rainfall, altitude and attitude, soil characteristics, 

geographical barriers like mountain or sea, topography and water mass. Climax 

vegetation is uniform in a biome but plant species vary in different parts of a biome. 

Climax vegetation and physical factors of a biome determine the kinds of animals 

occurring in it. Biomes are distributed from equator to poles. There are no sharp 

boundaries between the two adjacent biomes, and the two adjacent ones blend with each 

other through a transition region called ecotone. Biomes are of two types-terrestrial and 

aquatic. 

A. Terrestrial Biomes: 

Biomes are classified into following types on the basis of latitude, amount and 

periodicity of rainfall: 

1. Tundra;   2. Taiga; 

3. Deciduous forests; 4. Tropical rain forests; 

5.Chapparal;   6. Tropical Savannah; 

7.Grassland and  8. Desert. 

1. Tundra: It lies north of timberline or 60οN latitude below the polar ice. It 

occupies 8 million Km2 area in North America, Europe and Asia and occurs only 

in arctic region and there is no tundra in Antarctic region as continents do not 
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extend far enough south. The temperature ranges from -30 to 40οC in winter and 

summer is brief with a maximum temperature of 10οC Annual  precipitation is 

below 25 cm and mostly as snow. The area is covered by snow for most part of 

the year. Vegetation is less, low growing and without trees. Soil is thin and 

growing season is short. It is also called arctic dessert. Plants have xerophytic 

characters with small leaves covered with hairs. Lichens, mosses, sedges, grasses, 

few shrubs, dwarf willows (Salix) and dwarf birches (Betula sps.) are common. 

Fauna includes few species of insects, birds and mammals. Reptiles and 

amphibians are absent. The biome is very delicate and fragile and recovers very 

slowly from any disturbance. 

2. Taiga: It is also called as northern coniferous forest and occurs south of tundra 

across North America, Europe and Asia. It is also found in the south island of 

New Zealand. Precipitation occurs both as rain and snow, 10 to 35 cm in dry 

regions and 100 cm in wet regions. Climate is cold with average temperature of  

20οC in summer. Winter is long and chilly and summer is mild and provides a 

growing season of 150 days. The soil is poor in humus, as the fallen leaves decay 

slowly due to low temperature. Numerous lakes are present. Flora includes tall 

evergreen conifers and common trees are pine, cedar, fir, juniper, few shrubs, 

broad-leaved herbs, ferns and mosses grow on the floor. Ferns, mosses and lichens 

grow on trees and shrubs. Fauna include various animals due to abundance of food 

as berries, nuts and cones and comprise many insect species, snakes, lizards, birds 

and mammals like deer, wolf, fox, mouse hare and squirrel. The area also receives 

reindeers and caribou during winter. 

3. Temperate deciduous forests: It occurs in northern hemisphere in eastern USA, 

north central Europe, and eastern Asia and in southern hemisphere in eastern 

Australia and New Zealand. Much of the biome has been replaced by cultivated 

fields and cities. The area has warm summer and moderately cold winter. Rainfall 

ranges between 75-150 cm and occurs throughout the year. Soil is rich in minerals 

and organic matter. Flora include oak, elm, maple, birch, beech, hickory, 
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magnolias, poplar, shrubs, creeping herbs, ferns, mosses and lichens. Leaf- fall 

takes place in autumn. Fauna include frogs, turtles, salamanders, lizards, snakes, 

rabbits, hares, squirrels, foxes, deer, bear, owl, sparrow, many song birds and 

many insect species. 

4. Tropical Rain forests:  it is located in equatorial or sub-equatorial regions with 

heavy rainfall and biome occurs in Central America, South America, Congo river 

basin of Africa, Malagasy Republic and South East Asia including India (along 

west coast and Assam). Climate is warm and humid with no seasonal variations. 

Annual rainfall is about 200 cm or more. High temperature and moisture favour 

quick decomposition of leaves and organic matter. Soil is rich in mineral matter 

and humus. It covers about 1/12th of earth’s surface but has over half of the 

world’s flora and fauna. Diversity of plants is high, and one hectare may contain 

2000 or more species. Trees form three or four storage and tallest trees may reach 

a height of 50m or more. It is followed by medium trees, shrubs and ground 

vegetation comprises of ferns, mosses, lichens, and herbs. Epiphytic plants include 

orchids, lichens and mosses. Common plants include rose wood, rubber, fig, 

nutmeg, cinnamon palms, bamboos and cycads. Fauna include tiger, deer, lion, 

pig, snakes, monkeys, lemurs, slohs, tree frogs, lizards, forest goat, antelope, 

elephant, leopard and a variety of fish. About 71 to 80% of world’s insect species 

are found in this biome that carry on pollination and dispersal of fruits and seeds. 

5. Chapparal: It extends along the Mediterranean, coast of North America, Chile, 

South Africa and south Australia. Biome has limited winter rain and drought 

occurs in rest of the year. Humid air comes from oceans that keep temperature  

moderate. Frequent bush fire takes place in summer. Plants include sage, oak and 

Eucalyptus and are aromatic. Fauna include rabbits, rats, deer, snakes, lizards and 

tigers. 

6. Tropical Savannah or grasslands: They form about 18-19% of total landmass 

and are located in South America, Central Africa and Australia. Climate is warm 

with a seasonal rainfall of 100-150cm. Vegetation includes coarse grass, scattered 
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trees and shrubs. Trees include Acacia, Phoenix and Eucalyptus. Fauna include 

hoofed herbivores like zebra, giraffe, rhinoceros, elephant and several species of 

antelope. Rat, rabbit, fox, wolf, tiger and lion are also present. Kangaroo is found 

in savannah of Australia. 

7. Temperature grass lands:  They are present in North America (Canada and 

USA), South America, East Europe, Central Asia, soth Arica, New Zealand and 

Australia and its large part has been converted into crop land. Climate is 

continental with cool to cold winters and hot summers. Rainfall ranges between 

25-75 cm.  Stormy winds occur in winter. Soil is deep and rich in humus. Trees 

and shrubs may occur as scatterd or in belts in graminaceous or non-graminaceous 

grasses. Fauna include lark, owl, mice, rabbit, squirrel, jack, sheep, mule, deer, 

wolf, bears, lizards and snakes. 

8. Desert: It covers 1/5th of the earth’s surface. They are found in rain-shadow areas 

that do not receive rain due to non-interception of clouds because of absence of 

mountains or cutting of all clouds by higher mountains ahead of it, e.g., Tibet and 

Thar. Major deserts occur in Asia (Tibet, Thar, West Asia), central Western 

Australia, North Africa (Sahara), SWUSA, Mexico, coastal areas of Chile and 

Peru. Rainfall is less 2-5 cm. In hot deserts, days are hot and reach a temperature 

of 50-60οC but nights are cold. Soil is sandy or rocky and sandy storms are 

common. Desserts may be cold (Tibet) or hot (Sahara). Fauna and flora are scanty. 

Flora include cacti, euphorbia, hardy grasses, thorny shrubs, Acacia, Phoenix and 

some annuals. Fauna include ants, locusts, wasps, scorpions, lizards, snakes 

kangaroo, rats, hares, foxes, jackals, cats, camels, swifts and swallows. 

9. Altitudinal Biomes: As per climate, earth has four major types of biomes-

Tropical, deciduous, temperature and tundra. These are also found along slopes of 

high mountains-Himalayas in Asia, Andees in south America and Rockies in 

North America. Temperature and precipitation are determinants of these biomes. 

Sequence from base to snow line is tropical forests, deciduous forests, coniferous 

forests and tundra. The tundra on a mountain is called alpine tundra to distinguish 
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it from arctic tundra. The number of biomes on a mountain depends upon its 

latitude and height. 

B. Aquatic Biomes: Aquatic Biomes are of two types i.e., Marine and fresh water. 

Both of these are briefly summarised under the following headings: 

1. Marine or Oceanic Biomes: They cover more than 2/3rd of  earth’s surface. Salt 

concentration is about 3.5% and abundant ions are sodium, chloride, sulphur, 

magnesium and calcium. Temperature of surface is 28οC in equatorial regions and 

less than 0οC near poles. Rainfall has little effect on the biome and hot and cold 

currents circulate the water. Pressure increases with depth at the rate of 1 ton 

/inch2 for every 1800 metres of depth. The oceanic biome is divided into three 

ecosystems depending upon depth, distance from shore and drainage of glaciers 

and rivers-open sea, sea shores or coastal regions and estuaries. 

i. Open Sea:  It includes water beyond the continental shelf, beyond the depth of 

200m from the shore. On the basis of penetration of light, the open sea is 

divided into three zones –photic zone, aphotic zone and abyssal zone. Photic 

zone inhabits, phytoplankton, zooplankton and nekton. Zooplankton and 

phytoplanktoo are those organisms that do not move themselves but are 

moved by water currents. Phytoplankton are producers and include diatoms, 

dinoflagellates and unicellular and multicellular algae. Zooplankton feed on 

phytoplankton and include, protozoa, crustaceans and larvae. Actively 

swimming animals are called nekton and include jelly fishes, gastropods, 

fishes and whales. Aphotic zone inhabits more consumers and less producers 

and is inhabited more by nektons. Producers are absent in abyssal zones and 

this zone is  inhabited by predator animals and most have large jaws and sharp 

teeth e.g., devil fish, and hatchit fish. The benthos are those organisms that are 

bottom dwellers and include few producers, more consumers, scavengers and 

decomposers.  

ii. Coastal Region: it includes the area of continental shelf that extends from 

the coast line to a depth of 200m, some 160 km into the sea. It has three zones-
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littoral, intertidal and neratic. Littoral zone is the floor or bottom of the 

continental shelf. Organisms are subjected to strong wave action and they 

adhere to the substratum strongly. Producers include brown and red algae like 

Laminaria, Macrocystis, Nereocystis, Gelidium, Corellina etc. Consumers 

include sponges, sea-anemones, corals, polychaetes, tunicates. Decomposers 

are abundant. Intertidal zone is exposed alternately. Producers include 

phytoplankton and fixed algae like Enteromorpha, Ulva, Dictyota, Fucus, 

Polysiphonia. The algae have mucilage that protects plants from drying during 

low tide. The consumers include bivalves, snails, crabs, barnacles, sponges, 

tunicate, sandworm, echinoderms etc. Neratic zone consists of main water 

body of the region and is free from wave-action. It inhabits varieties of 

plankton and nektons. 

iii. Estuary: Fresh water from river mixes with the sea water. The water is less 

saline. It is most productive due to rapid circulation of nutrients and quick 

removal of wastes. It has more life than adjacent sea or river water. Plankton 

are microscopic and large forms. Nektons include bony fishes, snails, prawns, 

crabs, skates and rays. Attached algae are also present. 

2. Freshwater Biomes: They are of three types-lakes and ponds, marshes and 

streams and rivers. 

i. Lakes and Ponds: They are also called lentic water bodies. Ponds are small 

and shallow with the size of less than one hectare and a depth of less than 2m. 

They may be seasonal. Lakes have an area of several hundred hectares and 

depth of over 100m. Lakes have permanent water. Depending upon 

productivity lakes are of 2 types-entrophic and oligotrophic. Entrophic lakes 

are shallow, rich in nutrients and life e.g., Dal lake. They have more nutrients, 

more organic matter and little oxygen. Decomposers use oxygen rapidly. 

Oligotrophic lakes are deep and have rocky sides. Less nutrients and less life 

are characteristic features of these lakes. Water is clear with sufficient oxygen, 

e.g., high altitude lakes of Kashmir like, Alpather, Kaunsarnag, Tarsar and 
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Marsar. Producers of lakes and ponds include Chlamydomonas, Chorella, 

Spirogyra, Oedogonium, Zygnema, Lemma, Salvinia, Ceratophyllum, 

Hydrilla, Myraiphyllium, Utricularia, Vallisnaria, Nelumbium, Nymphaea, 

Typha, sphagnum and Phragmitis. Consumers include zooplankton, 

crustacean, Daphnia, Cyclops, water-spider, amphibians, turtles, fishes, snails, 

mussels, crabs, prawns, decomposers, ducks, herons, cranes and kingfisher. 

ii. Marshes: They are temporary low lying wet lands on sides of roads, rail 

tracks, rivers, lakes and in forts. Plankton is less and producers include Typha, 

Phragmites and Eichhorima. Consumers include snails, frogs, mall-fish, 

aquatic insects and birds. 

iii. Streams and rivers: They are also called lotic water bodies and water is 

flowing. The running water is well oxygenated. It has less nutrients and more 

light penetration. Plankton is absent. Filamentous algae are attached on rocks. 

Fish as trauts and insect larvae are common. Aquatic mosses, submerged 

planes, reeds and water grasses grow on banks. Consumers include flatworms, 

leeches, water insects, mussels, snails, fishes, crocodiles, rats, birds and  

mammals are also present. 

The role of man in changing the face of the earth can be summed up as: 

The resources are limited and situation will change from bad to worse as the coal 

is burnt, forest cut, soil eroded air polluted, trees uprooted, oil and ore depleted, rise of 

sea level due to global warming, and sinking of land and planet will become hostile as 

people reproduce like rabbits. It is time to change our attitude with regard to use of 

natural resources and carry on developmental projects in a way that have nil or less harm 

on the environment. 

8.5 Values and Ethics Related to Environment 

All religions teach us sacred values of trees and environment. Plants like Tulsi, 

Neem, mango and coconut are worshipped in Hinduism.  Islam also teach us about the 

environmental preservation and protection as mention holy, Quaran 
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 “and He loves those who keep themselves pure and clean.”-Al Quran, 

chapter:02, Verse-222. In this Allah Almighty directs to purity and cleanliness of body, 

soul and surroundings. 

“What of thee I dig out, let that quickly grow ever. Let me not hit thy vitals or thy 

heart.” –Atharva Veda. The “thee’ refers to nature and “I” refers to Man, warning him of 

the relationship, he must maintain to live in harmony with “nature”. Buddha also 

preached a doctrine of compassin towards everything in nature. Pope Paul VI, at 

Stockholm conference (1972) said, “the environment and resources for everyone, these 

are the property of everyone and there does not exist over this universal property any 

discretionary sovereignty exempting from responsibility towards the humanity of today 

and tomorrow.  

 Zoroastrians preached for pure air and water and also for welfare of animals. 

Guru Nanak said, “Creating Day and Night, the months, the seasons, the Fire, the Wind, 

the Water, amidst all this He set up the Earth-as “DHARMKHAND”. 

     Or 

The Area of Virtuous Actions. 

Nund Rishi, the saint of  valley  preached, that there would be enough food only 

when there are forests. While carrying on developmental activities, we should consider 

and act as per ethical implications of our environment. 

CHECK YOUR PROGRESS-1 

Note:  a)  Space is given below for your answer. 

b) Compare your answer with the one given at the end of the lesson. 

1. Biomes are distributed from equator to____________________. 

2. The zone where two adjacent biomes blend with each other is 

called_________________. 

3. Tundra lies below the ____________________ ice. 

4. In deciduous plants, leaves are_____________________. 

5. Latitudes are lines drawn parallel to equator towards ____________ and 

_________________ poles. 
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6. The number of biomes on a mountain depends upon its _______ and 

_________________. 

7. Oceans cover more than___________ of earth’s surface. 

8. Lentic water bodies include________ and ________________. 

9. Lotic water bodies include________ and __________________ 

10. We should execute developmental works as per _____________________ 

implications of our environment. 

11. All religions teach us sacred values of ____________ and __________________. 

8.6  Let Us Sum Up 

1. Environmental degradation has occurred due to pollution, population and 

poverty ______3P’s. 

2. Increase in population results in increase in pressure on natural resources like 

air, water and land. 

3. To stop deterioration of environment, we have to take measures to control 

pollution, population and poverty. 

4. To realize the use of technology in solving pollution and population, the 

constraints of ethnical, legal, political and economic aspects are to be 

accepted and considered for technical solution of population and pollution. 

5. Earth has four major types of terrestrial biomes__ tundra, temperate, 

deciduous and tropical. 

6. Aquatic biomes are of two types___ marine and freshwater. 

7. While carrying on developmental activities, we should consider and act as per 

ethical implications of our environment. 

8.7 Check Your Progress 

 

1. Discuss Man as a creator and destroyer of environment? 

2. Discuss in detail the effect of human activities on environment 
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3. What are the major ecosystems of the world-Biomes? 

4. State the values and ethics related to environment? 

8.8    Suggested Readings 

1. Carson, Sean McB., Environmental Education – Principles and Practices: 

 Edward Arnold Publishers, 1978 

2. George, Martin and Turner, Environmental Studies U.K. Blond Education 

3. Odum, E.P., ‘Fundamental of Ecology’ W.B. Saunders Company London (1971) 

4. NCERT (1981) Environmental Education at school level 

5. Saxena, A.B., ‘Environmental Education’ National Psychological  

 Corporation (1986) 

6. Sharma, R.C., Environmental Education Metropolitan Publishers, New Delhi, 1981. 
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LESSON NO: 09  OZONE LAYER DEPLETION  

Lesson Structure 

9.0  Introduction 

9.1  Objectives   

9.2 Importance of Stratospheric Ozone  

9.3 Importance of the Stratospheric Ozone Layer 

9.4 Stratospheric Ozone Destruction 

9.5 The Ozone Hole 

9.6 Acid Rain 

9.7 Let us Sum Up 

9.8 Check your Progress 

9.9 Suggested Readings 

5.0   Introduction 

This is the fourth lesson of Unit 2. This lesson deals with another environmental 

problem i.e., Ozone layer depletion. This is the great problem we are facing. The present 

lesson will give you a clear concept about ozone layer, ozone hole, causes of ozone 

depletion. Moreover, this lesson deals with environmental threat, acid rain, polar melting 

and their implications. 

 

UNIT IV 
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9.1 OBJECTIVES  

At the end of this lesson, you should be able to: 

 Define ozone. 

 Give clear concept about ozone layer depletion. 

 Give concept about ozone hole. 

 Define acid rain. 

 Define pillar melting and  

 Give concept about rise of sea level. 

9.2  The Importance of Stratospheric Ozone 

The stratosphere is the uppermost portion of the earth’s atmosphere and overlays 

the lowest part-the troposphere-where we live and breathe. The stratosphere is generally 

considered to extend from approximately 10 km to 50 km (6.2 to 31 miles) above the 

earth, but it can start as low as 7 km in polar regions and as high as 17 km above. Unlike 

the troposphere, which cools with altitude, the stratosphere warms with altitude. The fact 

that the stratosphere warms as it rise means the stratosphere exists as a permanent 

“temperature inversion” region that trap s trace gases and small particles for long periods 

of time-often several years. 

What is Ozone? 

Ozone is a relatively unstable form of molecular oxygen containing three oxygen 

atoms (O3). Radiation from the sun continuously bombards the Earth’s atmosphere, 

causing molecules to break apart into component elements that form into new chemical 

compounds. Ozone is produced when upper-atmosphere oxygen molecules (O2) are 

broken apart by ultraviolet light. Most of the freed oxygen atoms immediately bond with 

nearby oxygen molecules to form ozone (O+O2=O3). 

Ozone near the earth’s surface is regarded negatively. It is created from pollutants 

from industrial, transportation, and some natural sources. It is the most noxious 

component of smog. At high concentrations, O3 is known to reduce human lung capacity, 
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as well damage the cells of many plants, animals, and other organisms. For these reasons, 

ozone is treated as an air pollutant in most industrial countries. Furthermore, O3 in the 

upper troposphere is a powerful greenhouse gas and is believed to play a role in global 

warming. 

On the other hand, ozone in the stratosphere is necessary. It serves as a protective 

radiation shield that intercepts solar ultraviolet light harmful to living organisms. 

Ultraviolet light splits the relatively unstable O3 molecules into O2 and atomic O. Most of 

the time, the O3 atom crated by ozone breakup recombines with one of the plentiful O2 

molecules to again form O3. This ozone-creation process is constantly at work producing 

more ozone. 

The Stratospheric Ozone Layer  

Stratospheric ozone is found in a broad band, generally extending from about 15- 

35 kilometres (9 to 22 miles) above the earth. The profile and concentration of the 

stratospheric ozone layer over a particular part of the earth’s surface depends on the 

dynamics of the stratospheric winds, as well as the sunlight and trace pollutants active in 

that part of the stratosphere. Although the amount and distribution of stratospheric ozone 

varies, the layer is surprisingly thin. If the total ozone from a normal stratospheric layer 

were to be filtered out of the background air and brought to the pressure and temperature 

of air at the earth’s surface, it would form a gaseous layer only 2 to 3 millimeters 

(approximately 0.1 inch) thick. As negligible as this seems, it is sufficient to filter out the 

bulk of harmful ultraviolet radiation that would otherwise reach the earth’s surface. 

9.3 Importance of the Stratospheric Ozone Layer  

Scientists cannot predict with certainty the consequences for life on earth if the 

stratospheric ozone layer weakens. In general, biologists and health professionals 

recognize that life on earth evolved under the protection of an ozone layer thick enough to 

remove much of the UV-B solar radiation known to damage cellular DNA.   Accordingly, 

various organisms –including humans may have difficulty in adjusting to the higher UV-

B levels resulting from a thinner ozone layer. 
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 Medical studies have quantified some of the expected effects of increased UV-B levels, 

based on information from people exposed to  higher than average UV-B levels, such as 

populations living at high altitudes and in the tropics, where the average ozone layer is 

thinner and the sunlight more direct. The most serious medical effects include increased 

incidence of cataracts and skin cancer, as well as evidence of weakened immune-system 

response. In addition, ecological research indicates that some crop yield will decrease and 

disruptions in marine food chains may occur. 

A weakened ozone layer may also cause climatological effects. The stratosphere 

warms with altitude because the splitting of stratospheric ozone is caused by ultraviolet 

photons, which contain much more energy than that required to break the O-O2 bond.  

This extra energy is converted to heat. Less stratospheric ozone means less local heating, 

but it also means that more ultraviolet light is transmitted to heat the lower atmosphere 

and the earth’s surface. 

At the same time, less low stratospheric ozone would be available to trap outgoing 

infrared radiation from the surface and the lower atmosphere. The net effect is calculated 

to be a slight cooling at the surface, but a more significant cooling in the lower 

stratosphere. Scientists remain uncertain about the impact this changing stratospheric 

temperature profile will have. 

9.4 Stratospheric Ozone Destruction 

Ozone can be destroyed by chemicals that react with it directly, or by those that 

react with the oxygen atom temporarily freed whenever an  ozone molecule breaks apart. 

However, since ozone concentrations are higher than those of most reactive chemicals in 

the stratosphere, the only ozone destroyers of concern are those that can participate in a 

“catalytic cycle” that is, where one trace catalytic chemical can be responsible for 

destroying tens or even hundred of thousand of ozone molecules. 

Atmospheric chemists have discovered a dozen or more catalytic cycles that 

influence stratospheric ozone at various altitudes. The most effective cycles involve 
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chlorine (Cl), bromine (Br), nitrogen oxides (NOx) and HOx have historically helped 

keep ozone levels in the atmosphere stable. 

In recent decades, various human activities have released ozone-destroying 

chemicals into the atmosphere of particular importance are halogen atoms-chlorine and 

bromine. Chemicals released into the atmosphere by industrial practices include 

chlorocarbon compounds (such as CCl4 and CH3Cl3), chlorofluorocarbon compounds, 

CFCs, (such as CFCl3 and CFCl2),, and halon compounds (such as CF3Br and CF2ClBr). 

Chlorocarbon compounds are used primarily as industrial solvents, degreasing 

compounds, and CFC precursors. The CFCs are used as working fluids in refrigeration 

and air conditioning systems, as foam blowing agents, and through the 1970s as aerosol 

propellants. The halons are used as fire suppressants. 

Once in the stratosphere, all of these chlorine or bromine containing halocarbon 

compounds are broken apart by solar ultraviolet radiation, releasing their chlorine or 

bromine atoms to initiate ozone destruction. Each chlorine atom can initiate a cycle that 

an destroy upto 100,000 ozone molecules. Bromine atoms are even more efficient 

destroyers. 

In the early 1970s, the detection of significant concentrations of chlorocarbons 

and CFCs in the lower atmosphere was coupled with the realization that photochemical 

and rainout processes that usually remove most pollutants from the lower atmosphere 

were not working for these compounds. 

It became clear that many halocarbons would remain in the atmosphere for a long 

time and might build up to high enough atmospheric levels to cause real mischief. It is 

now known that any CFCs and halons are extremely stable and reach the stratosphere 

intact. They have atmospheric lifetimes between 50 and several hundred years, so that 

significant fractions of their peak concentrations will persist in the atmosphere long after 

emissions of these chemicals have stopped. 

The realization that CFCs and related cholorocarbons tend to release their chlorine 

in the atmosphere and that this chlorine could catalytically destroy stratospheric ozone 

was first published, in 1975, by Sherwood Rowland and Mario Molina of the University 
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of California, Irvine. Their early-warning paper was written well before measurable 

stratospheric ozone loss actually occurred. Work by Steven Wofsy and Michael McElroy 

of Harvard University showing that catalytic cycles involving bromine oxide compounds 

would also destroy stratospheric ozone was published a little later. 

The past decade has witnessed significant levels of stratospheric ozone loss, and 

careful atmospheric measurements have clearly indicted chlorine and bromine catalytic 

cycles as the culprits. Even though the actual chemistry leading to most ozone depletion 

is more complex than the original papers by Rowland and Molina outlined, their concern 

has proven well founded. In 1995 Molina and Rowland, along with Paul Crutzen, 

received the Nobel Prize in Chemistry for their research on the human threat to the ozone 

layer. 

9.5 The Ozone Hole 

Starting most clearly in the austral (southern hemisphere) spring of 1980, a 

massive, continental-sized-hole accounting for one-quarter to one-half of the ozone 

appeared over the largely unpopulated core of Antarctica. For the past 18 years, this hole 

has grown in size. Recently, ozone depletion over the south Pole has became so severe 

that less than one-third of the average October levels measured from the 1950s through 

the 1970s) remained on many days of that same month in 1993. The 1995 antarctic ozone 

hole opened up before mid September and was the largest ever recorded that early in the 

austral spring. 

The Antarctic ozone hole took most atmospheric chemists by surprise. The 

original Rowland/Molina theory predicted that the most severe ozone loss would occur 

relatively high in the stratosphere (above 30 Km). In fact, the largest depletions over 

Antarctica occurred in the middle range between 13 and 21 km. 

What atmospheric scientists had failed to factor in was the powerful “polar 

vortex”. The winter stratospheric air over the Antarctic routinely gets colder than the air 

anywhere else. Because the winter stratospheric air over most of Antarctica is isolated 

from warmer, lower-altitude air by a strong set of confining winds known as the polar 
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vortex, this air gets so cold that polar stratospheric clouds regularly form between the 

altitudes of approximately 12 to 25 km. Particle surfaces in these clouds cause chemical 

reactions. Thus, when the first light of austral spring reaches these molecules, they break 

apart and release massive levels of the chlorine and bromine atoms that drive catalytic 

destruction cycles. Additional chemical reactions also related to the surface particles in 

the stratospheric clouds actually lengthen ozone-destroying cycles. 

Over the past decade, ground aircraft and satellite based measurements have 

shown direct, quantitative relationships between the occurrence of polar stratospheric 

clouds, the creation of high levels of reactive halogen chemicals, and  ozone destruction. 

In recent years, these halogen-driven destruction cycles have been vigorous enough to 

destroy almost all of the ozone in the core of the polar vortex between 14 and 18 km and 

much of the ozone several kilometres above and below these altitudes. 

Amount of Stratospheric Ozone Loss 

When the Antarctic polar vortex breaks up in the late spring, the ozone-poor 

stratospheric air resulting from the ozone hole spreads northward over populated regions 

of Australia, New Zealand, and south America. This effect has been strong enough in 

recent year to cause significantly increased levels of UV-B to fall on portions of these 

regions. 

In the northern hemisphere, the arctic polar vortex is much weaker that the 

Antarctic vortex, so the aretic stratosphere does not get as cold for as long. Polar 

stratospheric clouds do form sporadically, however. After the resulting air is exposed to 

sunlight, high levels of reactive halogen chemicals form immediately. These patches of 

stratospheric air often experience significant ozone depletion, sometimes as they are 

driven south over populated regions of Europe, Asia, and North America. 

It is not clear whether current mid-latitude ozone losses are due to polar ozone-

depleted air mixing down to lower latitudes, or to increased on-site halogen-catalyzed 

ozone destruction. This uncertainty is being investigated by ongoing atmospheric 

measurement and modelling programs. It is abundantly clear, however, that recent years 

have shown a disturbing level of ozone loss at middle as well as high latitudes. 
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Starting with ozone levels measured in the late 1960s and early 1970s well before 

atmospheric chlorine and bromine levels were high enough to cause  significant ozone 

depletion satellite and ground-launched ozone measurements have documented northern 

hemisphere winter/spring downward trends of about 6 percent per decade, and summer / 

fall downward trends of 3 percent per decade for 1979-1994. Seasonal differences are less 

pronounced in the southern hemisphere, but yearly averaged downward trends of 4 to 5 

percent per decade have been recorded. Only in the tropics (20ο N-20οS) is there no 

statistically significant loss of ozone. 

CHECK YOUR PROGRESS 1 

Some of the statements are given below. Match the group I with that of group II. 

Group I     Group II 

i) Bromine   a) relatively unstable form of molecular  

                                                Oxygen containing three oxygen atoms 

ii) Ozone    b) Used primarily as industrial solvents 

iii) Chlorocarbon   c) efficient destroyers. 

 

9.6 Acid Rain 

Nitrogen oxides, together with oxides of sulphur, are the precursors of acid rain. 

The term acid rain covers both the “dry” deposition of nitrates and sulphates as they settle 

and the “wet” deposition of acid rain, sleet, snow or fog. It is precipitation having a pH of 

less than 5.6, generally between 3.5 Global levels of these pollutants are about double 

those which occur naturally although there are strong regional variations. Over Europe, 

about 90% of the sulphur oxides in the air are man-made. The combustion of fossil fuel in 

power stations is the dominant source of the sulphur oxides although in some areas, such 

as Canada, metal smelting makes a major contribution. The main source of the nitrogen 

oxides is vehicle emissions. 

 Acid Rain presents a far more extensive problem than photochemical smog as the 

winds can carry the pollutant for hundreds of kilometres before they are removed from 
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the atmosphere. Transboundary pollution is now occurring in many parts of the world. 

Sweden, downwind of Europe’s major industrial centres, is thought to import close to 

60% of her sulphur pollution. The important rice-growing samsoon plains of South Korea 

are being damaged by acid emissions from mainland China. The United States, while 

responsible for much of Canada’s acidification problem, is polluted by her southern 

neighbour Mexico. 

Acid rain is a powerful corrosive. In Krakow, downstream of Katowice and the 

industrial heart land of Poland. The gold roof of Cathedral has been damaged by acid rain 

and medieval buildings are gradually corroding. In India, the marble and sand stone 

surfaces of The Taj Mahal are at risk, primarily due to the presence of an oil refinery 

upwind. Trees, Plants and crops are being affected by the combined influence of high 

surface ozone levels and acid rain. 

Acid rain is toxic to living beings in two forms, direct and through solubilisation 

of minerals. For example, plant foliage is damaged by direct contact of acid water 

(necrosis, chlorosis, dieback and defoliation). In the soil it dissolves calcium, magnesium 

and potassium salts. They undergo leaching. The plants are, therefore, deprived of 

essential elements. Partial solubilisation of toxic minerals (e.g., aluminium, nickel, lead) 

further kills the plants. 

It has been estimated that about half of West Germany’s forests are damaged to a 

varying degree. Throughout Scandinavia, forests are being affected and lakes and rivers 

are becoming more acidic. The acidification of surface waters has disturbed ecosystems 

as snails, crustaceans, insects, fish and plant life are affected. Although fish can adapt 

gradually to acidic conditions, acid surges which occur during snow melt may still cause 

irrevocable damage to fish populations. The problems associated with acidification are 

compounded by the introduction of aluminum leached from the soil by the acid. Around 

4,000 of Sweden’s 85,000 lakes are suffering severe biological damage. Water supplies 

are also becoming contaminated. In Czechoslovakia, water from shallow wells is 

undrinkable and pregnant women and children are advised to drink bottled water. 
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Acid rain corrodes metals (forming sulphates, nitrates and chlorides) marble 

(converting calcium carbonate to calcium nitrate and sulphate which are peeled or washed 

down), stone, slate, painted surfaces, tainted glass, jewellery, etc. Historic buildings, 

monuments and statues have been spoiled due to pitting, corrosion or peeling caused by 

rain. The phenomenon is called stone-leprosy. The annual loss caused by acid rain to 

paints, buildings and metals is estimated to be over 40 billion dollars. 

Control Measures  

The control measures needed to reduce the problem of acid rain are  as:- 

i) Washing of coal 

ii) Use of low sulphur coal. 

iii) Tall chimneys with installed scrubbers. 

iv) Fitting desulphurizers to the stacks of coal-burning power stations. 

v) Introduction of lean-burn technology and catalytic converters in vehicles. 

CHECK YOUR PROGRESS 2 

Note: a) Space is given below for your answers. 

b) Compare your answers with the one given at the end of this lesson. 

1. Some statements are given below fill up the missing places: 

i)         About 90% of the sulphur oxides in the air are ________________ 

ii)        Acid rain is a powerful___________________________ 

iii)        The ____________________ of surface waters has disturbed ecosystems. 

1. Give the control measures for reduction of the problem of acid rain? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

______________________________ 
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9.7  Let Us Sum Up 

 Present lesson gave you the clear concept about what ozone is and importance of 

the stratospheric ozone layer. Ozone hole is also touched in detail. Another problem 

which we are facing all over the world is that of Acid Rain, it is discussed at a stretch and 

lastly its remedial measures. 

9.8  Check Your Progress 

 
1. What is Stratospheric Ozone? Ste the importance of Stratospheric Ozone Layer? 

2. What do you mean by Stratospheric Ozone Destruction? 

3. Write a short note on Ozone Hole? 

4. What do you mean by Acid Rain? 

9.9    Suggested Readings 

1. Carson, Sean McB., Environmental Education – Principles and Practices: 

 Edward Arnold Publishers, 1978 

2. George, Martin and Turner, Environmental Studies U.K. Blond Education 

3. Odum, E.P., ‘Fundamental of Ecology’ W.B. Saunders Company London (1971) 

4. NCERT (1981) Environmental Education at school level 

5. Saxena, A.B., ‘Environmental Education’ National Psychological  

 Corporation (1986) 

6. Sharma, R.C., Environmental Education Metropolitan Publishers, New Delhi, 1981. 
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LESSON NO: 10  ENVIRONMENTAL HAZARDS 

Lesson Structure 

10.0  Introduction 

10.1  Objectives   

10.2 Environmental Hazards: Causes and Effects 

10.3 Physical Hazards and their Adverse Health Effects 

10.4 Chemical Hazards and their Adverse Health Effects 

10.5 Biological hazards and their Adverse Health Effect 

10.6 Over Population 

10.7 Causes 

10.8 Let us Sum Up 

10.9 Check your Progress 

10.10 Suggested Readings 

10.0   Introduction 

Environmental Education is becoming the branch that is most relevant to the 

everyday life of every man, woman and child. It has generally been visualized as a multi-

disciplinary area of study. The scope is broad based and encompasses physical, chemical, 

biological, social, cultural and human dimensions of study. All the dimensions are closely 

interrelated and influence one another. The themes, which emerge prominently, include 

interdependence of man and nature, ecologically and socially sustainable development, 

UNIT IV 
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pollution and the problems it creates and the preservation and conservation of natural 

resources. In this lesson, the point of discussion is environmental problems and their 

global perspectives. Environmental pollution will be an eye opener about the scale and 

complexity of the challenge we face. 

10.1 OBJECTIVES 

At the end of this lesson, you will be able to: 

 Define the causes  and effects of environmental hazards; 

 Analyse certain issues relating to environmental hazards; 

 Define physical hazards and their adverse health effects; 

 Define chemical hazards and their adverse health effects; 

 Define biological hazards and their adverse health effects; and 

 State the role of over population. 

10.2 Environmental Hazards-Causes and Effects 

In early periods of human history there was no pressing need for the protection of 

ecological balance, as it was self-enforced by the nature itself, mostly reflected in the 

human behaviour to respect and accept it. But in the 19th century, when inventions were 

devised to dominate nature for human use, a comprehensive approach for conservation 

was called for by Geographers. But due to industrial advances in the 19th and 20th 

centuries environmental and ecological problem tended to grow rapidly. The need for an 

integrated approach to the problem of human environment has become apparent and was 

emphasized in the developed world. It is being felt that the earth is like a little spaceship 

on which human beings are travelling together, dependent on the vulnerable supplies of 

air and soil. Hence life can only be sustained through a delicate equilibrium between man 

and nature. 

The environment in which we live has undergone a radical change over the past 

decade. It was so because the principal cause of environmental pollution is 
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industrialization and indiscriminate application of science and technology to economic 

development, and each major form of power generation does its own kind of harm to the 

environment, e.g., fossil, coal and oil produce smoke and sulphar dioxide at worst and 

convert oxygen to carbon dioxide. Likewise, nuclear power plants produce radioactive 

pollution and involve the danger to human life. Likewise, hydro-electric power requires 

dams that cover up land; spoil wild-rivers, increase water loss by evaporation and produce 

valley full of silt. Consequently the planet earth had to face the problem of global 

warming. 

As radical change has taken place in every sphere of life, so is with the use of 

energy and new materials effluents, organization and consumptions of pollutant elements 

are leading men on a course which can alter dangerously the natural system of our planet 

upon which the human race depends. 

The environment in which we live can be considered as having three fundamental 

sets of components: 

 Physical (energy of one form or another). 

 Chemical (matter i.e., substances whether natural or man-made). 

 Biological (living things). 

Hazards can be present in various media e.g., air, water. The influence they can 

exert on our health is very complex and may be modulated by our genetic make-up, 

psychological factors and by our perceptions of the risks that they present. 

CHECK YOUR PROGRESS 1 
 

Note: a)  Compare your answer with the one given at the end of this lesson.  
          b) Space is given for your answer. 
 

i. What are the principal causes of environmental pollution? 

__________________________________________________________________

__________________________________________________________________ 

ii. Our environment consists of three fundamental components. Name them? 

__________________________________________________________________

__________________________________________________________________ 
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10.3 Physical Hazards and Their Adverse Health Effects 

 

Although you must have heard or read a great deal about the environmental 

consequences of global warming, man will probably be affected through famine, or war 

long before the health of the population as a whole is harmed to a serious degree by the 

temperature change. However increasing extremes of temperature, as a result of climatic 

change, could result in increased mortality even in temperate climates. 

Important issues concerning physical hazards include those relating to health 

effects of electromagnetic radiation and ionizing radiation. If one excludes the 

occupational environment, then noise and other physical hazards may present a nuisance 

to many inhabitants, and impair general well being. Environmental noise does not usually 

contribute to deafness but notable exceptions may include noisy discotheques and 

“personal stereos”. 

Electromagnetic radiation ranges from low frequency, relatively low energy, 

radiation such as radio and microwaves through to infra red, visible light, ultraviolet, X-

rays and gamma rays. These last as well as other forms of radioactivity such as high 

energy subatomic particles (e.g. electrons-Beta rays) can cause intracellular ionization 

and are therefore called ionizing radiation. Exposure to ultraviolet (UV) radiation carries 

an increased risk of skin cancer such as melanoma, and of cataracts which are to an extent 

exposure related. Some pollutants such as cholorofluorocarbons (CFCs) used as 

refrigerants or in aerosol propellants or in the manufacture of certain plastics can damage 

the “ozone layer” in the higher atmosphere (stratosphere) and thus allow more UV light to 

reach us, and harm us directly. Ultraviolet light may also cause harm indirectly by 

contributing to an increase in ozone in the troposphere (the air we breathe). 

Radioactivity is associated with an exposure dependent risk of some concerns 

notably leukaemia, contrary to popular belief however, most radiation to which the 

average person is exposed in natural origin and of the man made resources, medical 

diagnosis and treatment is on average the largest source to the individual. A very 
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important issue is the extent to which radon gas arising from certain rock types beneath 

dwellings can contribute to cancer risk. 

10.4 Chemical Hazards and Their Adverse Health Effects 

 

If one includes tobacco smoke as an environmental hazard then it probably 

represents the single biggest known airborne chemical risk to health, whether measured in 

terms of death rates or ill-health (from long cancer, other lung disease such as chronic 

bronchitis and emphysema, and disease of the heart, especially, and of blood vessels and 

other parts of the body).To a much lesser degree of risk, these adverse effects apply to 

non-smokers exposed passively to side stream tobacco smoke.  

General airborne pollution arises from a variety of causes but can usefully be 

subdivided into pollution from combustion or from other sources. The image shows the 

silhouette off a power station-an important source of airborne products of combustion. 

Combustion of coal and other solid fuels can produce smoke (containing polycyclic 

aromatic hydrocarbons-PAH) and sulphur dioxide besides other agents such as those also 

produced by: 

Combustion of liquid petroleum products, which can generate carbon monoxide, 

oxides of nitrogen and other agents. Industry and incineration can generate a wide range 

of products of combustion such as oxides of sulphur and nitrogen, polycyclic aromatic 

hydrocarbons, dioxins etc. combustion of any fossil fuel generates varying amounts of 

particulate matter. It also adds to the environmental burden of carbon dioxide-an 

important “green house” gas but in these low concentrations it does not affect human 

health directly. Combustion of fuel can also generate hazardous substances in other ways, 

besides by chemical oxidation, such as by liberating benzene (from the “cracking” of 

petrol) or lead (from leaded petrol). Some of the primary pollutants such as nitrogen 

dioxide can, under the influence of UV light generate secondary pollutants notably ozone 

( an allotrope of oxygen). 
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Undoubtedly tens of thousands of deaths have resulted from acute pollution 

episode (e.g., the smogs in large cities in the early 1950s). Nowadays some people e.g., 

asthmatics can be adversely affected by excursions in levels of   urban air pollution 

(notably ozone) in some major cities. What is still unclear is the extent to which urban 

airborne pollution in the majority of cities complying with current air quality guidelines, 

contributes to ill health, i.e. whether the air quality guidelines are stringent enough to 

protect all the population. 

Health effects of concern are asthma, bronchitis and similar lung diseases, and 

there is good evidence relating an increased risk of symptoms of these diseases with 

increasing concentration of sulphur dioxide, ozone and other pollutants. Moreover, there 

is increasing evidence to suggest that pollution from particulate matter at levels hitherto 

considered “safe” is associated with an increased risk of morbidity and mortality from 

cardiopulmonary disease especially in people with other risk factors (such as old age, or 

heart and lung disease). These concerns are the subject of a great deal of research 

throughout the world. Although high occupational exposures to exhaust especially from 

diesel, and to benzene does increase the risk of some cancers, reliable direct evidence of 

an increased to cancer risk to the population at large from the lower levels to which they 

are exposed is lacking. 

Incineration can also generate hazardous substances if substances not best suited 

for disposal by incineration are “disposed” off in this way or if incineration is carried out 

at too low a temperature (for example this may generate dioxins). 

Products of combustion and other harmful airborne pollutants can also arise 

within the home. Thus nitrogen dioxide generated by gas fires or gas cookers can 

contribute to an increased respiratory morbidity of those living in the houses. Certain 

modern building materials may liberate gases or vapours such as formaldehyde at low 

concentration but which might provoke mild respiratory and other symptoms in some 

occupants. Modern building standards for asbestos in buildings are such that the resulting 

airborne fibre concentrations are so small as not to present any risk at all of asbestosis. 

However, some estimates suggest that perhaps one extra death per year might result in the 
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UK from asbestos related cancer as a result of non-occupational exposure in buildings. 

The image shows an asbestos body i.e., an asbestos fibre which has been coated by 

ferruginous protein during its residence within the human lung.  

Water can be an important source of chemical hazards. Around 70% of all the 

available water in India is polluted. The advent of technology and scientific 

advancements has accelerated the production of toxic effluents. For instance major 

industries release their wastes into nearby water sources. While doing so, they are 

expected to treat the water and cure it of the toxic effect before release. Other adverse 

effects can arise from chemicals added to the water. Chlorination of water has probably 

saved millions of lives. Some concern has been raised about possible increased cancer 

risks in association with chlorinated water but there is as yet no proof that a causal 

association between the two exists. 

CHECK YOUR PROGRESS 2 
 

Note:    a)  Compare your answer with the one given at the end of this lesson.  
 b) Some of the statements are given below. Fill up the blank spaces. 

 

i. Around _______________ of all the available water in India is polluted. 

ii. Radioactivity is associated with an exposure dependent risk of some cancers, 

like____________________________ and ________________________ 

10.5 Biological Hazards and Their Adverse Health Effects 

Biological hazards fall into two broad categories: those which produce adverse health 

effects through infection and those which produce adverse effects in non-infective 

(allergic) ways. As regards microbiological hazards in water, substantial improvements in 

the health of the population have resulted historically from the supply of drinking water 

free from disease causing organisms such as cholera. Similar improvements can be 

expected in the health of the inhabitants of developing countries if microbiologically safe 

water is provided by avoidance of contamination, and appropriate purification including 
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disinfection (usually by chlorination). Occasional outbreaks of waterborne infection still 

arise from contamination of drinking water by soled water (usually coliforms). 

There can be other opportunities for further bacteriological contamination. Thus 

Legionella can grow in sumps or dead legs in the plumbing system and may then be 

dispersed as aerosols from showers.  Recreational water which is heavily contaminated 

with pathogens, notably coliform bacteria has been shown to be associated with an 

increased risk of gastrointestinal and other infectious illness, usually self-limiting. So-

called “clinical” waste is not merely an occupational hazard of health care workers but is 

becoming an increasingly more important risk, for example for children finding blood 

stained needles. 

Many allergies such as grass pollen grains, or faecal material from house dust 

mites may cause attacks of asthma or “hay fever” (allergic rhinitis). There is evidence that 

high exposure to these allergens early in life, increases the risk of suffering from asthma 

later on. An increasing number of studies suggest that airborne chemical pollution can act 

synergistically with naturally occurring allergens and result in effects on lung function at 

concentrations lower than those at which either the allergen o r the chemical irritant on its 

own would have produced an adverse effect. 

10.6 Over Population  

Population, unless otherwise checked, tend to grow rapidly when there is an 

abundance of space and the materials that the species requires for its subsistence. They 

grow much more slowly when space or essential materials are in short supply. The level 

declines when there is scarcity of space or materials.  The human population has grown 

from  an estimated 130 million at the time of Christ to level of nearly six billion people. It 

is continuing to grow at the rate of 1.7% per year, so that 90 million people are added to 

the world population annually. At this rapid rate of increase, the human population will 

double in 40 years, as nearly 2,50, 00 people are added to the world population each day, 

or more than 170 every minute. One fifth of the world’s population lives in industrialized 

countries, consumes about 85% of the world’s resources, and produces an equivalent 
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share of the world’s pollution. About a quarter of the world’s people live in absolute 

poverty and half of these are malnourished. Both the current human population level and 

the projected rate of growth have potential consequences that are extremely grave for our 

future. 

 

Table 1. World Population 

 

Year Population (million) Average annual growth rate 

(percent) 

1750 791 - - 

1800 978 0.4 

1850 1262 0.5 

1900 1650 0.6 

1950 2526 1.1 

1960 3037 1.79 

1970 3696 1.92 

1975 4066 1.89 

1980 4432 1.72 

1987 5000 1.63 

1991 5385 1.7 

1998 5884 1.6 

2001 6 billion approx.  

2011   

 

Table 2. Population of India, 1901-2001 
 

Year Total Population (in million) growth 

rate (%) 

` 238.4 

1911 252.1 

1921 251.3 

1931 279.0 

1941 318.7 

1951 361.1 

1961 439.2 
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1971 548.2 

1981 683.3 

1991 843.9 

2000 estimates 1000.0 

2001 1027.02 

2011  

 
Table:2 shows that India’s population has grown from 238.4 million in 1901 to 1 

billion by May 11,2000. During the period 1991-2000, the net increase was about 156.1 

million. Though India is only two –fifths the size of the USA her population is more than 

three times of that country. 

10.7 Causes 

 

The growth of any species or population depends upon the excess of births 

(natality) over deaths (mortality). For any local area or ecosystem this may be influenced 

by immigration, movement into, or immigration, movement out of, the area or system 

concerned.  Moreover unusual disturbances, including floods, extreme temperatures, and 

droughts also affect the pattern of human population growth. 

Gradually, changes in technology have given humans more control over their food 

supply and enabled them to develop superior weapons to ward off predators, as well as 

the means to cure diseases. The standard of living of modern man has also changed both 

in shelter and storage capabilities have made humans less vulnerable to climatic 

uncertainties. As a result, for the past 300 years the human birth rate (as a global average) 

has remained nearly constant, at about 30 births per year per 1000 people, but the death 

rate has fallen steadily, to about 9 deaths per 1000 people per year. This difference 

amounts to an annual worldwide increase in human population of approximately 1.7%. 
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CHECK YOUR PROGRESS 3 
 

Some of the statements are given below. Put (T) against the right and (F) against the 

wrong one. 

i. The human population has grown from an estimated 130 million at the time of 

Christ to level of nearly six billion people.  

ii. One fourth of the world’s population lives in industrialized countries. 

Note: compare your answer with those given at the end of the lesson. 

10.8 Let Us Sum Up 

The discussion in this lesson focuses on causes of environmental hazards. The key 

points may be summarized as follows: 

 Physical Hazards 

 Important issues concerning those relating to health effects of 

electromagnetic radiation and ionising radiation. 

 Issues relating to noise pollution. 

 Important issue is the extent to which radon gas arising from certain 

rock types beneath dwellings can contribute to cancer risk. 

 Chemical Hazards 

 Represents the biggest known airborne chemical risk to health. 

 Smoke produced by the combustion of coal and other solid fuels. 

 Generation of carbon monoxide through the combustion of liquid 

petroleum products. 

 Concentration of pollutants such as sulphurdioxide, ozone have 

health effects of concern such as bronchitis, asthma. 

 Biological Hazards 

 Falls under two categories. 

 Those which produce adverse effects on health through infection. 

 Those which produce adverse effects in non-infective ways. 
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CHECK YOUR PROGRESS-THE KEY 

1. (i) Industrialization and indiscriminate application of sciences and 

technology to economic development. 

     (ii) Physical, chemical and Biological 

2. i) 70% ii) Leukaemia  

3. i) T. Ii) F. 

10.9  Check Your Progress 

 
1. What do you mean by Environmental Hazards: Discuss in detail the Causes and 

Effects Environmental Hazards with special reference to Physical Hazards and 

their Adverse Health Effects? 

2. Explain Chemical Hazards and discuss their Adverse Health Effects? 

3. Write a short note on Biological hazards and state the Adverse Health Effects of 

Biological hazards? 

4. Explain the causes and consequence of Over Population? 

10.10    Suggested Readings 

1. Carson, Sean McB., Environmental Education – Principles and Practices: 

 Edward Arnold Publishers, 1978 

2. George, Martin and Turner, Environmental Studies U.K. Blond Education 

3. Odum, E.P., ‘Fundamental of Ecology’ W.B. Saunders Company London (1971) 

4. NCERT (1981) Environmental Education at school level 

5. Saxena, A.B., ‘Environmental Education’ National Psychological  

 Corporation (1986) 

6. Sharma, R.C., Environmental Education Metropolitan Publishers, New Delhi, 1981. 
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LESSON NO: 11  BIODIVERSITY  

Lesson Structure 

11.0  Introduction 

11.1  Objectives   

11.2 Biodiversity as Per Habitat Criteria 

11.3 Biodiversity as Per Other Criteria 

11.4 Conservation of Genetic Diversity-An Important 

Environmental Priority 

11.5 Importance of Biodiversity 

11.6 Learning to live in harmony with nature 

11.7 Let us Sum Up 

11.8 Check your Progress 

11.9 Suggested Readings 

11.0   Introduction 

Biodiversity or Biological diversity is the variability among living organisms from 

all sources and the ecological complexes of which they are part and includes diversity 

within the species or between species and of ecosystems “biological diversity bill” has 

been  proposed by NBSAP (National Biodiversity Strategy and Action Plan) and is under 

the consideration of a parliamentary committee. It envisages action plan at local, sub-state 

UNIT IV 
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and regional levels to conserve biodiversity and ultimately a national action plan will be 

prepared in this regard. 

 Bio-diversity can be divided into three levels: 

1. Genetic diversity: It includes the genetic variation within species, both among 

geographically separated populations and among individuals within single 

population. 

2. Species diversity: it includes variation in all species from micro-organisms to 

multi cellular plants and animals. 

3. Community and ecosystem diversity: it includes variations in the biological 

communities in which species live and the ecosystem in which communities exist. 

Biotic resources existing on earth which form biodiversity include plants, animals, 

marine life and micro-organisms. Organisms forming biodiversity may be terrestrial or 

aquatic. Land vegetation may occur as forests, grasslands, shrubs and croplands. Micro-

organisms include bacteria, fungi, Protozoa and viruses. Aquatic forms may be marine or 

freshwater. Organisms may be unicellular like Chlamydomonas, yeast, Amoeba on 

multicellular and huge like whale, elephant, chinar. Organisms may be prokaryotic with a 

nucleus without nuclear membrane or Eukaryotic with a well developed nucleus covered 

by a nuclear membrane. Organisms may be producers like plants and can carry on 

synthesis of food or consumers like animals and depend upon plants for food, called 

respectively as autotrophs and heterotrophs. Micro-organisms like fungi and bacteria are 

called decomposers that decompose dead bodies and excreta and return it to the 

environment for use by autotrophs. 

11.1 Objectives  

At the end of this  lesson you will be able to: 

 Know the ecological balance that diverse forms of organisms maintain in the 

environment. 

 Know the economic value of the biodiversity. 
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 Know the role of biodiversity in recreation, scientific, aesthetic and ethical 

aspects. 

 Have knowledge about the causes of extinction of biodiversity and steps to 

conserve it. 

 Know the necessity of conservation of biodiversity for the conservation of life 

supporting systems-water, land and air. 

 Have knowledge about the conservation of genetic diversity and  

 Learn to live in harmony with nature. 

11.2  Biodiversity as Per Habitat 

As per National Biodiversity Strategy and Action Plan (NBSAP), biodiversity 

includes wild species of fauna and flora including micro-organisms and the natural 

ecosystems that they depend upon and the vice versa. As per the “Biological Diversity 

Bill”, currently under consideration of a parliamentary committee, it excludes 

domesticated species of animals and plants, indigenous cultivators and agricultural 

ecosystems. Biodiversity is not just the number and accumulation of species but a 

conglomeration of interdependent diverse species, all of whom need to be conserved 

along with the conservation of their respective natural ecosystems. Section 48 and 49 

state that the central government will have the power to issue directions to the National 

Biodiversity Authority at national level and state government likewise will have the 

power to give directions to the State Biodiversity Boards (SBB). 

The variability among living organisms can be best studied by grouping diverse 

forms according to the habitat into groups-Freshwater, marine, estuarine and terrestrial 

biotic forms. 

1. Freshwater Biodiversity: In freshwater ecosystems, algae are important producers 

with aquatic spermatophytes ranking the second. Except pond weeds and duck weeds, 

most aquatic higher plants are members of diverse families in which the majority of 

species are terrestrial. Among animal consumers, four groups comprise the bulk 
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namely mollusks, aquatic insects crustacean and fish. The annelids, rotifers, protozoa 

and helminthes rank lower in importance. Among saprotrophs or decomposers, water 

bacteria and the aquatic fungi are of equal importance in performing the vital role of 

reducing organic matter to inorganic form which may then be used again by the 

producers. Bacteria and fungi are most important in the zones in which there is a large 

amount of organic detritus and in waters polluted with organic materials. They are 

less numerous in unpolluted waters. In short, the key “actors” in the freshwater 

ecosystems are algae, bacteria, fungi, aquatic spermatophytes, the crustacean, the 

aquatic insects, molluscs and fish. The ozonation of aquatic plants starts from 

shoreline or on-shore regions as emergents, followed by as we move from shore to 

centre of water body (off-shore region) by rooted floating leaved and in deeper areas 

submerged grow. Algae include diatoms, green algae and blue green algae. 

Lotic waters (rivers and streams) are different from lentic (ponds and lakes) in 

three respects- 1. Current is the major controlling and limiting factor in streams. 2. 

Land water interchange is relatively more extensive in streams resulting in a more 

open ecosystem and a heterotrophic type of community metabolism and 3. Oxygen 

tension is more uniform in streams and there is no thermal or chemical stratification. 

The organisms found in streams belong to two types of communities-1. Rapids 

communities and 2. Pool communities. Within these broad categories of organisms, 

the type of bottom whether sand, pebbles, clay, bed rock or rubble rock is very 

important in determining the nature of the communities and the population density of 

community dominants. Current is the major limiting factor in rapids, but hard bottom 

offers favourable surface for organisms both plants and animals to attach or cling. The 

soft bottom of pool areas generally limits smaller benthic  organisms to burrowing 

forms but deeper more slowly moving water is favourable for nekton (actively 

swimming-fish) and plankton (organisms drifted by water currents). Some of the most 

important organisms belonging to pool and rapid communities of lotic waters are of 

following type: 
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1. Permanent attachment to a firm substrate, such as a stone, log or leaf mass 

e.g., algae like Cladophora, encrusting diatoms, aquatic mosses of Fontimalis 

and fixed animals like freshwater sponges and caddis fly larvae. 

2. Hooks and suckers, animals of rapids have either hooks or suckers that enable 

them to grip even seemingly smooth surfaces, e.g., dipteria larvae of  

Simulium and Blepharocera. 

3. Stick undersurfaces, animals like snails and flatworms have sticky 

undersurfaces to enable to adhere to surfaces. 

4. Streamlined bodies, whether insect larvae or fish, both have streamlined 

bodies to offer minimum resistance to water flowing over it. 

5. Flattened bodies, animals of many rapids have flattened bodies to enable them 

to find refuge under stones and crevices. Bodies of stonefly and mayfly are 

flattened living in swift water than the bodies of related species living in 

ponds. 

2. Marine Biodiversity: The marine biota is varied and it is difficult to list dominant 

groups as was done for freshwater. Coelenterates, sponges, echinoderms, annelids and 

various minor phyla that are absent or poorly represented in freshwater are very 

important in the ecology of sea. The bacteria, algae, custacea and fish are dominant in 

both aquatic environments and the prominent in both being diatoms, green flagellates 

and copepods. The variety of algae (the brown and red algae being chiefly marine), 

crustacean, molluscs and fish is greater in sea. Seed plants are of little importance in 

sea except eel grass (Zostera) and a few other species in coastal areas. Producers 

include phytoplanktonic diatoms, dinoflagellates and microflagellates. Near shore 

multicellular attached algae or sea-weeds are locally important and mostly grow on 

rocks or other hard bottoms. They are attached by holdfasts and form extensive 

marine forests or kelp beds just below low tide mark. Algae may be marine green 

algae while and exclusively marine brown algae or red algae. 

Consumers included varied animal plankton, copepods, crustaceans and nekton. 

Other consumers include molluscs, jelly fish, tunicates and free floating polychaete 



DDE K
U

 

 

 

 
145

B.Ed - 15105 

worms. The benthos consumers are of two types-1. Epifauna, that live on the surface, 

moving or attached and 2. Infauna that dig into the substrate or construct tubes or 

burrows. Nekton and neuston (organisms resting or swimming on surface) include 

fish, larger crustacean, turtles, mammals (whales, seals) and marine birds that 

comprise active swimmers and surface dwellers. 

Saprotrophs include mainly bacteria. The density of bacteria ranges from less 

than one per litre in open sea to 108 per ml in inshore. Fungi and yeasts are not 

important in the sea except where there is a lot of plant detritus. 

3. Estuarine Biodiversity: Estuarine communities are composed of a mixture of 

endemic species (species restricted to the estuarine zone) and those which come in 

from sea and few penetrating to or from freshwater environment. Estuaries benefit 

from a diversity of producers programmed virtually for year around photosynthesis. 

Producers include macrophytes (sea weeds, sea grasses and marsh grasses), benthic 

microphytes and plankton. Estuaries tend to be more productive than either the sea on 

one side or the freshwater drainage on the other. Plankton and nekton include 

consumers. Saprotrophs like bacteria and fungi thrive well in deeper channels and 

lagoons and are active in using particulate and dissolved organic matter from the 

production zone. Here nutrients are regenerated, recycled and stored and vitamins and 

growth regulators are manufactured. 

4. Terrestrial biodiversity: Regional climates interact with regional biota and substrate 

to produce large, easily recognizable community units called biomes. The biome is 

the largest land community unit which is conveniently recognized. In a given biome, 

the life form of the climatic climax vegetation is uniform. Thus the climax vegetation 

of the grassland biome is grass, although the species of dominant grasses may vary in 

different parts of the biome. Life form of vegetation reflects major features of climate 

and also the structural nature of the habitat for animals. Animals as well as plants are 

considered in a biome. 

The major latitudinal biomes are: 
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i) Tundra: It lies north of 57ο N latitude. It means marshy plain and is also 

called as arctic desert. Grasses, sedges, low herbs and lichens are common. 

Trees are absent. Rinder moss (Cladonia) is common. Animals include few 

species of insects, birds and mammals. Reptiles and amphibians are absent. 

ii) Taiga: It is also called as boreal coniferous forest. It lies between 45 ο and 57 ο 

N  latitudes. It is also found in southern hemisphere in the southern island of 

New Zealand. Evergreen coniferous trees are common and comprise of pine, 

cedar, fir, and juniper. Animals include insects, snakes, lizards, birds and 

mammals like deer, wolf, fox and mouse. 

iii) Temperate deciduous forests: Climate is moderate and deciduous trees are 

common. In north it, extends from East USA, Europe and Est Asia and in 

south, it is present in East Australia and New Zealad. Plants include elm, 

maple, beech, oak, hickory, birch, magnolias and chestnut. Animals include 

deer, bear, fox squirrel, rabbit, hare, wild cat, spiders, centipedes, frogs, 

snakes, lizards and turtles. 

iv) Tropical evergreen forests: it covers about 1/12th of earth’s  surface and has 

half of world’s flora and fauna. Dense evergreen trees with broad leaves are 

dominant and include rubber, fig, cloves, cinnamons, nutmegs, palms, 

plantains, bamboos and cycads. Animals include monkey, lemurs, bats, 

reptiles, amphibians, leeches, snails, leopards, deer, elephants and fish. 

v) Tropical deciduous forests: it is found in West Indies, East Brazil, Central 

India, China and North East Australia. The trees include sal, teak, mahua, 

semul, jamun, amala and palas. Common animals are tiger, deer, lion, pig, 

snakes and various birds. 

vi) Chaparral: It is found in Mediterranean, California, Coastal Chile, Southern 

Africa and South Australia. Small trees and shrubs are common, e.g., sage, 

oak, etc. Animals include lizards, snakes, rat, rabbit, deer and tiger. 

vii) Tropical Savannah (grasslands): Trees are absent and it is meadow like 

found in  South America, Africa and Australia. Flora comprise coarse grass, 
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small trees and shrubs including Acacia, phoenix and Eucalyptus. Fauna 

include zebra, rhinoceros, giraffe, elephant, mice, rabbit, fox, tiger and lion. In 

Australian savannah, Kangaroo is also found. 

viii) Temperate grasslands: They are present in U.S.A., Canada, south 

America, East Europe, Central Asia, South Africa and Australia. These are 

called prairies in North America, pampas in South America, Steppes in Europe 

and Asia, velds in Africa and tussocks in Australia. Flora includes short and 

tall grasses, legumes and composites are dominant. Shrubs and trees occur 

along rivers and streams. Fauna include elk, antelope, zebra, sheep, deer, 

rabbit, dog, squirrel, lark, owl, lizards, snakes and insects. 

ix) Deserts: Deserts cover 1/5th of earth. Great deserts are Sahara in Africa, Thar 

in India and in Tibet. Vegetation is sparce. Hardy grasses, thorny shrubs and 

trees of Acacia and date palm are present. Fauna include spiders, centipedes, 

insects, ants, lizards, snakes, owl, turkey, vulture, camel, deer, sheep jack, 

rabbit, grey fox, jackal and cat. 

x) Altitudinal Biomes:  These are found on high mountain ranges of Himalayas 

in Asia, Andes in South America and Rockies in North America. On 

mountains located in tropical regions, the sequence of biomes from  base  to 

top of high mountains is tropical forest, deciduous forest , coniferous forest 

and tundra. See table 4.1. 

Table: 4.1-change in vegetation with Altitude at different Latitudes: 

Latitudinal 

Zonation 

Distance from 

equator 

Attitudinal zonation (Height) 

0-3000ft. 3000-6000ft. 6000-

12000ft. 

12000-

18000ft. 

Tropical (0ο -20ο) Tropical Substropical Temperate Arctic 

alpine 



DDE K
U

 

 

 

 
148

B.Ed - 15105 

Subs tropical (0ο -

20ο) 

Subtropical Temperate Arctic alpine  

Temperate (40ο -

60ο) 

Temperate Arctic alpine   

Arctic and 

Antarctic (70ο -

80ο) 

Arctic alpine    

 

The number of altitudinal biomes is reduced to three at sub-tropical regions 

between  20ο- 40ο and 20ο- 40ο S latitudes and comprise of deciduous forest, coniferous 

forest and tundra. The number of altitudinal biomes becomes two only in temperate 

regions between 40ο- 60ο N and 40ο-60ο S latitudes and comprise of coniferous forests and 

tundra only. At 60ο- 80ο N and 60ο-80οS latitudes, mountains have only one biome of 

tundra. It is found near polar ice and is also called arctic alpine at N Pole and Antarctic 

alpine at South Pole. 

Overall, terrestrial biodiversity can be grouped into four types of forests, 

grasslands, deserts and tundra. Forests occupy about 0.4% of land surface on our earth 

and occur in tropical and temperate regions of the earth. Grasslands occur in tropical, 

temperate and alpine regions and constitute 25% of vegetal cover of the earth. Short 

grasslands are called steppes and tall grasslands as praires. Deserts cover about 1/5th of 

the earth’s surface and are generally located around 20ο-0ο N and S latitudes. Tundra is 

circumpolar and lies between Arctic Ocean and coniferous forests beyond 60οN latitude 

across North America, Europe and Asia. There is no tundra at sea level in south 

hemisphere because continents do not extend far enough south. The word tundra means 

north of timber line. Vegetation and animal life is very scarce in tundra and luxurious in 

tropical evergreen forest that inhabitate over half of the world’s flora and fauna. 

CHECK YOUR PROGRESS-I 

Note:  a)  some of the statements are given below. Fill up the blank spaces. 

b) Compare your answer with the one given at the end of this lesson. 
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1. Biodiversity is the ______________________ among living organisms 

from all sources. 

2. Genetic diversity includes genetic variation within _________________. 

3. Variation in all species from micro-organisms to multicellular plants and 

animals is called ___________________ diversity. 

4. Variations in biological communities in which species live and the 

ecosystem in which communities exist are called___________ and 

_________ diversity. 

5. Biotic resources existing on earth which form ______________ include 

plants, animals, marine life and micro-organisms. 

6. Biodiversity as per habitat include freshwater, marine,__________ and 

terrestrial biotic forms. 

7. Organisms drifted by water currents are called________________. 

8. Actively swimming organisms are called___________________. 

9. Organisms resting or swimming on water surface are called___________. 

10. Regional climates interact with regional biota and substrate to produce 

large, easily recognizable community units called________________. 

11. The word tundra means___________________ timber line. 

11.3   Biodiversity as per Other Criteria 

1. Appearance: Animals may be spherical, ovoid, cylindrical, vase like, saucer-like, 

leaf-like, disc-like or irregular. Animals body is symmetrical and symmetry varies 

and most are bilaterally symmetrical and some are radially symmetric. Plants vary 

in form and are asymmetrical. In size some organisms show more diversity. 

Certain organisms are so small that they cannot be seen with the naked eye and 

can be seen only by the help of a microscope. Smallest organism is the bacterium 

of pleuropneumonia and it measures 0.1 to 0.5 µ m only. The largest organism is a 

cypress growing in Mexico and its trunk measures 15 metre in diameter. Animals 

vary in size from 2 µ m for the sporozoite of malarial parasite to 30 metres for 
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blue whale. A new born whale is larger than a full-grown elephant and takes about 

455 kg of milk per day. Colours are diverse in animals and plants particularly in 

insects, birds, butterflies, corals, sea- anemones, molluscs, fishes and flowers of 

plants. Colour varies in different species in leaves also. 

2. Habits:  Most organisms are free living. Many live in or on other organisms as 

parasites. Some live with mutual benefit as commensals or symbionts. Plants are 

generally rooted. Animals may creep, leap, walk, run, fly or swim. Most animals 

are solitary, some are gregarious and few form colonies with division of labour. 

Types of organisms show diversity in features. 

3.  Structure: Most organisms have a well defined nucleus in the cells and are called 

eukaryotes. A eukaryote cell ranges in volume from 1000 to 10,0000 µm3 . Others 

do not have a well defined nucleus and are called prokaryotes. A prokaryotic cell 

ranges in volume from 0.2 to 10 µm3. All prokaryotes are unicellular. Some 

eukaryotes are also unicellular, but most of them are multicellular. In multicellular 

eukaryotes, cells may function more or less independently or group into tissues, 

which may be organized into organs and organ systems. There are some plants 

which lack root, stem and leaves and do not bear flowers and seeds and there are 

animals that do not have locomotory appendages, brain and sense organs and lead 

a passive life. 

4. Physiological Processes: There is diversity in physiological processes also such 

as nutrition, respiration, excretion, irritability and reproduction. Green plants are 

autotrophic and prepare food from carbon dioxide and water in presence of 

sunlight by the help of green pigment, chlorophyll. The process is called 

photosynthesis and feeding mode is called autotrophic or holophytic nutrition. 

Some bacteria also have autotrophic nutrition and prepare food from CO2 and 

hydrogen compounds other than water such as hydrogen sulphide and methane. 

They may get energy from sunlight and process is called as photosynthesis or 

from oxidation of inorganic materials and process is called chemosynthesis. Other 

modes of nutrition are called heterotrophic. Some absorb fluid food through body 
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surface and the mode is called saprozoic in animals e.g., round worm, tape worm. 

The mode is called saprophytic in organisms like fungi and bacteria. Most animals 

take food through mouth and mode is called holotrophic or holozoic. Animals 

may take plants as food and are called herbivores. Animals taking food from both 

plants and animals are called omnivores. Animals taking food from animal origin 

only are called carnivores. Some like Euglena have both autotrophic and 

heterotrophic mode and are called mixotrophic. Some plants in addition to 

autrotrophic mode also take insects and are called insectivorous. Oxygen may be 

taken from or air. It may be taken through body surface, gills, lungs or tracheae in 

animals. Plants take up oxygen through surface or through pores called stomata. 

Animals have a variety of organs for excretion ranging from nephridia to kidneys. 

Plants get rid of waste matter by shedding leaves and bark. Sponges and plants 

respond to stimuli very slowly. Most animals and a few plants (Mimosa), give 

quick responses. Some organisms reproduce by asexual means only. Lower plants 

form spores and higher plants form seeds. Most animals lay eggs and are called 

oviparous. There is diversity in each mode of reproduction also. 

11.4 Biodiversity as per Classification 

Depending upon the complexity of cell structure whether prokaryotic or 

eukaryotic complexity of body of organisms whether unicellular or multicellular; mode of 

nutrition whether autotrophic, heterotrophic or saprophytic and; phylogenetic 

relationship-simple to complex; the organisms are divided into five main groups or 

kingdoms as –Monera, Protista, Fungi, Animalia and Plantae. 

a. Monera include prokaryotes-those organisms that lack well defined nucleus. They 

are unicellular and most primitive and include bacteria and blue green algae or 

cyanobacteria. 
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b. Protista include unicellular Prokaryotes and have well defined nucleus. They 

include Euglena like flagellates, dinoflagellates, diatoms, water and slime mould 

and protozoans. 

c. Fungi are multicellular decomposer eukaryotes and include yeasts, moulds, 

mushrooms, toadstools, puffballs, bracket-fungi, rusts and mildews. They are 

saprophytic in nutrition. 

d. Animalia include multicellular consumer eukaryotes and are also called metazoan. 

They include sponges, corals, worms, insects, snails, starfishes, sharks, bony 

fishes, frogs, lazards, snakes, turtles, crocodiles, birds and mammals. 

e. Plantae include multiellular producer eukaryotes and are also called as  metazoa. 

They include green, red and brown algae, liverworts, mosses, ferns and seed 

plants with or without flowers. 

f. Viruses are not cells and are neither prokaryotes nor eukaryotes. They are midway 

between living and non-living things. In medium they may be crystallized and 

once within a fungus, plant, animal or a crystallized and once within a fungus, 

plant, animal or a bacterium, they reproduce. They have a nucleic acid core and a 

protein coat. Nucleic acid may be either DNA or RNA, but never both. Thus 

viruses are of two types-DNA viruses and RNA viruses. Those attacking bacteria 

are called bacteriophages. They fit nowhere in five kingdom system of 

classification of organisms. 

11.5 Conservation of Genetic Diversity –An Important Environmental 

Priority 

Genetic diversity includes the genetic variation within species. It also includes 

variation among geographically separated populations of the same species (separated by 

oceans or mountains). It also includes the variation among individuals within single 

population of a species. The varying individuals may have different features. Some may 

be more vulnerable to diseases or extreme climatic conditions and some may be resistant. 

Some may be high yielding and some may be low yielding. Some may grow quickly and 
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some slowly. These variations serve as a gene pool and may be tapped for improving 

yield, resistance of diseases and resistance to extreme climatic conditions. The resistance 

genes from these varieties can be introduced into domesticated animals and cultivated 

plants to make them resistant and high yielding. This indicates the need for conserving 

genetic diversity for breeding programmes. 

11.6  Importance of Biodiversity 

1. It maintains ecological balance. Organisms are adjusted in food-chains and 

interact with the environment in such a way to keep natural cycles going and make 

the ecosystem self sustaining unit. Disturbance of this balance leads to many 

problems. Destruction of snakes will increase population of rats, which will 

destroy crops. Destruction of forests will effect rains and thereby entire 

ecosystem. Conservation of  forests will conserve land, water and air  and provide 

habitat to wild animals. 

2. The living organisms are beneficial to mankind in many ways and have economic 

significance. Plants provide food, fibre, timber, gums, paper, resins, tannins and , 

rubber. Wild animals provide musk, ivory, leather fur, feathers, lac and honey. 

Micro organisms like yeasts are used in bread preparation. Destruction of 

biodiversity will deprive man of valuable materials. 

3. The species not useful today may become useful in future. Still all species are 

beneficial to man and environment and they play some direct or indirect role 

whether significant or insignificant in making nature functional and self sustained. 

4. They provide a good deal of fun and recreation. 

5. New medicines are first tested on animals like rats, pigs and monkeys. 

6. They provide aesthetic value. 

7. A species once lost is lost forever. Many species have become extinct. We must 

take steps to conserve endangered and vulnerable species from extinction. 
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11.7  Learning to Live In Harmony with Nature 

Development should be improvement-oriented and not degeneration –oriented. 

The increase in population, industrialization and urbanization has taken place at the cost 

of natural resources and environment. It has led to making environment polluted and unfit 

for sustenance of mankind, plants and animals on this planet. It has also lead to 

deterioration and degradation of natural resources like water, air and land. Deforestation 

has led to pollution of water, air and land and it has endangered the existence of wild 

species. It has also brought undesirable changes in climatic conditions resulting in 

frequent drought and floods. 

Forests also pay role in hydrological cycle. Cooling of clouds causes rains and 

loss or water though transpiration produces water vapours in air that condense and fall as 

rain. Forests conserve soil, as roots bind soil particles firmly and save them from being 

washed away by rain or wind and soil erosion is controlled. Forests keep O2-CO2 balance 

in air, as they take in CO2 during photo-synthesis and release O2 as a by- product. 

As per report of Ananth Krishnan (1986), world has lost about 86 species of birds 

and 160 species of mammals due to human activities. Recent extinctions include dodo, a 

bird from Mauritius and cheetah from India. Wildlife Act has to be implemented in letter 

and spirit to protect and save wildlife. 

We have to stabilize our population to improve quality of our population. 

Development without destruction should be main criterion by enforcing law, strategies 

and policies. Biofertilizers and biopesticides should be used instead of chemical ones. 

Political and social help is essential to maintain healthy environment. 

Educational institutions, scientific and academic community should educate 

people by creating mass awareness on all environmental issues to restore degraded 

resources like water, land and air and to check pollution at all levels of society. Man has 

to live in perfect collaboration and partnership with nature to protect future human 

generations from environmental disasters. At the same time, man has to take care to 

protect air, land, water and wildlife by protecting forests to keep conditions conducive for 
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sustenance of biodiversity comprising of plants, animals and micro-organisms on this 

globe. In this way ecological balance will be maintained to ensure safety of mankind, 

plants, animals and micro-organisms on one and conservation of abiotic components like 

air, water and land on the other. This shall be the motive; man has to learn to live in 

harmony with nature 

CHECK YOUR PROGRESS-II 

Note:  a) Compare your answer with the one given at the end of this lesson. 

b) Space is given below for your answer. 

1. Most animals are _________________ symmetrical and plants 

are_________________. 

2. smallest organism measuring 0.1 to 0.5 µm is the bacterium of 

__________________________. 

3. Blue whale is about____________________long. 

4. A new borne whale takes _____________________ of milk per day. 

5. Eukaryotes have a ____________ nucleus. 

6. Prokaryotes are kept in kingdom___________________. 

7. Chemosynthetic bacteria take energy from oxidation of ___________________ 

materials.  

8. Animals take solid food through mouth and are 

called_____________________________. 

9. Mammals give birth to youngones and are 

called______________________________. 

10. Unicellular eukaryotes are grouped in kingdom_______________. 

11. __________________________ are midway between living and non living 

things. 

12. ________________________ are viruses that attack bacteria. 

13. Destruction of forests leads to destruction of 

_____________________,__________________, ________________  and 

_____________________. 
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11.8  Let Us Sum Up 

1. Biodiversity is the variability among living organisms from all sources and 

the ecological complexes of which they are part and includes diversity within 

the species or between species and of ecosystems. 

2. Genetic diversity includes genetic variation within the species. 

3. Species diversity includes variation in all species from micro-organisms to 

multicellular plants and animals. 

4. Community and ecosystem diversity includes variations in the biological 

communities in which species live and the ecosystem in which communities 

exist. 

5. Biotic resources on earth forming biodiversity include plants, animals, marine 

life and microorganisms. 

6. Land diversity may occur in forests, grasslands, deserts and crop lands. 

7. Aquatic may be marine or freshwater. 

8. Micro-organisms include bacteria, fungi, protozoa and viruses. 

9. Biodiversity can be best studied by grouping diverse forms according to the 

habitat-freshwater, marine, estuarine and terrestrial. 

10. Freshwater may be with slow or non-moving water and is called lentic e.g., 

lakes and ponds or lotic with moving waters e.g., rivers and streams. 

11. Marine include oceans. The biota is varied and include phytoplantton, 

dinoflagellates, multicellular red, brown and green algae, zooplankton, 

copepods, crustaceans, nekton and neuston and bacteria. Fungi and yeasts are 

not important. 

12. Freshwater biota varies from lentic to lotic systems. In lentic water, biota 

includes algae, aquatic spermatophytes, duckweeds, molluscs, insects, 

crustacean, fish, water bacteria and aquatic fungi. In lotic waters, biotas 

include nekton, plankton, burrowing benthos, algae, fungi and bacteria. 
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13. Estuarine biota (Estuary is region where rivers merge with sea and medium is 

neither saline nor freshwater but intermediate between sea water and 

freshwater) include sea weeds, sea grasses, marsh grasses, benthos, plankton, 

nekton, bacteria and fungi. 

14. Terrestrial biodiversity can be broadly divided into four types of biomes 

depending upon latitude. Tropical 0ο-20ο N and S comprises of tropical 

communities where more than half of world’s biota are found 20ο-40ο N and 

S is subtropical region and 40ο-60ο N and S is temperate region and 60ο-80ο 

N is the Tundra or circumpolar region. Tundra is absent in south as continents 

do not extend far towards S pole . biota vary from biome to biome. 

15. Overall terrestrial biodiversity can be grouped into four types of forests, 

grasslands, deserts and tundra. 

16. Depending upon classification, biota are classified into five kingdoms- 

i) Monera-include unicellular prokaryotes. 

ii) Protista-include unicellular enkaryotes 

iii) Fungi-include multicellular decomposer eukaryotes. 

iv) Animalia-include multicellular consumer eukaryotes. 

v) Plantae-include multicellular producer eukaryotes. 

17. Viruses are on boundary line between living and non-living things. They can 

be crystallized in medium like non-living things and they reproduce once they 

attack animal, man, plant or bacteria. 

18. Genetic diversity being variation within the species serves as gene  pool to 

improve beneficial animal and plant species. 

19. Biodiversity maintains ecological balance and has economic, aesthetic and 

scientific value. 

20. Man has to live in perfect collaboration and partnership with nature to protect 

future human generations from environmental disasters and degradation of 

natural resources. 
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21. Man has to learn to live in harmony with nature for his safety and to maintain 

ecological balance. 

11.9 Check Your Progress 

 

1. What do you mean by biodiversity? Discuss Biodiversity as Per Habitat Criteria 

2. Discuss in detail the Importance of Biodiversity? 

3. Conservation of Genetic Diversity is an important Environmental Priority. Discuss 

the statement with suitable examples? 
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