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7.1 LEARNING OBJECTIVES
After going through this unit, you will be able to:


get some idea about what is meant by natural resources



discuss the different types of natural resources



distinguish between renewable and non-renewable sources of energy



reflect on the problems of deforestation



acquire knowledge about the proper use of water resources



realize the dangers of over exploitation of mineral resources



get an idea about food resources and food-chain equilibrium



discuss energy resources and their use for the welfare of human beings



discuss how land resources can be properly utilized for agriculture



discuss why natural resources should be conserved



describe sustainable development and its necessity
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7.2 INTRODUCTION
The world we live in is full of different resources. These resources are naturally
created or produced. The various requirements of man can be fulfilled through these
natural resources. Some of these resources are exhaustible and some are
inexhaustible. Of the exhaustible resources, some are renewable and some nonrenewable. Water resources, air, rainfall, solar energy etc. are inexhaustible. Man
cannot exhaust these through continuous use although he can degrade them or make
them scarce through his harmful activities. Water, wood, grasslands, forests, wild
animals, soil and biotic matter etc. are recreated by nature. On the other hand, fossil
fuels such as coal, petroleum, natural gas are never reproduced. So these are called
non-renewable resources.
The continuation of mankind and the human civilization depends upon proper use of
natural resources. Therefore, it is essential to have a holistic knowledge about the
suitable use of natural resources for the development of man. This unit deals in detail
with some of the abovementioned issues.
7.3 NATURAL RESOURCES
Resources are the storehouse of supply. The necessary requirements of men which
can be fulfilled from materials derived from nature are called natural resources. The
basic needs of men such as food, clothes and shelter can be met from natural
resources.
7.4 TYPES OF NATURAL RESOURCES
Depending on their availability, natural resources can be divided into two types—
Inexhaustible resources and Exhaustible resources.




Inexhaustible Resources: These resources are in great abundance. Men
cannot exhaust them even through their continuous use. Air, sand and solar
radiation are some examples of inexhaustible sources of energy.
Exhaustible Resources: These are of two types –
 Renewable Resources
 Non-renewable Resources.
 Renewable Resources: As these resources are relentlessly used by
men, nature keeps renewing these resources. For example, – water,
wood, natural grasslands, soil and bio-elements, forest, wild animals
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etc. The resources are renewed as a result of sudden relocation, rebirth,
change and reformation within a certain period of time.
 Non-renewable Resources: These resources do not reappear once it is
exhausted and nature also does not reproduce them. For example fossil fuels (coal, petrol), minerals like copper, iron, animal species,
etc.

7.5 FOREST RESOURCES
The biological group which consists of trees, shrubs, vines and other plants and which
forms a thick canopy over the earth‘s surface, sometimes preventing light from
penetrating below, is called forests.
40% of the earth‘s surface is covered by forests. The open and closed forests
constitute 1/3rd of the earth‘s land mass. India is rich in flora and fauna, and most of
these species are to be found in forests. There are different kinds of trees in forests.
The forest resources of the world shown in the table below.
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Uses of Forest Resources: The main uses of forests are –
 Food: The tribal people acquire their staple food – like roots, shoots,
leaves, fruits – from the forests.
 Fuel: The wood required for cooking and protection from cold are
derived from forests. Nearly 1500 million people around the world
depend upon forests for their livelihood. Almost 1000 million tons of
wood are used as fuel around the world.
 Wood: The wood required to build houses, bridges, different kinds of
furniture, doors and windows, berths in trains, boats, ships, sports
goods, agricultural equipment etc. are collected from forests.
 Paper: Bamboo pulp is used to produce different types of paper like
newsprint, packing paper, papers for writing etc.
 Necessary Materials: The flora and fauna of the forest provide the
raw materials for different kinds of essential goods. e.g. different kinds
of oil (pure sandal) for the production of camphor, soaps and
cosmetics, gum and soap based materials like shikakai etc. for
industrial use; worms and insects needed to produce lac, honey, wax,
silk etc. horns and hides; Ivory etc. The raw materials for the
production of different medicines, spices, poisonous substances,
insecticides etc. are derived from forests.
 Protection of the Environment: Forest cools the climate of the
environment and controls the rainfall. The moist climate of summer is
conducive for the survival of plants.
 Oxygen Production: When plants produce food through
photosynthesis, they also at the same time release the necessary
oxygen for animals to breathe.
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 Shelter: The trees in the forests provide shelter and support to
different species like insects, reptiles, birds, mammals, moss and
lichen, creepers etc.
 Soil Conservation: Forests prevent soil erosion. The reasons are –
o Roots hold the elements of the soil.
o The fallen leaves reduce the surface runoff.
o The trees also help to reduce the speed of winds.
 Soil Fertility: The decomposition of fallen leaves creates a layer of
humus and this increases soil fertility
 Control of Water-cycle: The layer of humus in the forests keeps the
currents of rivers, streams, lakes etc. under control. It acts like a giant
sponge and absorbs a lot of water, and releases it slowly
 Reduction of Pollution: The carbon dioxide gas used during
photosynthesis reduces air pollution.
 Necessary for Beautification: The natural beauty of forests has
recreational and aesthetic value.


Deforestation: According to a survey, the forests of India dwindled from
7000 million hectares in 1900 to 2890 million hectares in 1975. This further
came down to 2300 million hectares in 2000. Tropical rainforests are the most
productive regions of the world. In 1975, this region saw a decrease from
1600 million hectares to 938 million hectares.
 The Main Causes of Deforestation are:
o Forests are cleared in order to meet the food requirements of
the increasing population in the developing countries of the
world.
o Forests are exploited to procure the wood necessary for
establishing industries, construction of roads and buildings. 
Forest fires also destroy trees.
o Some insects and pests eat the leaves, spread diseases, and
destroy trees.
o Grazing animals and those that live underground feed upon
tender, unripe plants.
o Forests are also reduced as a result of Jhum cultivation in
different states which consume 5 lakh hectares of the forest
area yearly.
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 The Results of Deforestation are:
o

There is always a possibility of loss of land due to
deforestation

o Possibility of floods and drought.
o Loss of animals and plants.
o Shortage of wood and energy sources.
o Negative effects on climate and less rainfall leading to increase
in atmospheric temperature.
7.6 WATER RESOURCES
Water is a renewable source. Like air, water is also extremely essential for the various
physical, biological and chemical processes of plants and animals. Water is always
necessary for human beings to live, and also for their economic development. Threefourths of the earth‘s surface are covered with water. Water also constitutes 60-70%
of man‘s total weight.


Types of Water: Water is generally found in two states – Groundwater and
surface water,
 Underground Water: Ground water constitutes 9.86% of the total
freshwater. Aquifer is a sediment or rock layer which is highly
permeable. This layer contains water and transmits water. Sand and
gravel are good examples of aquifer. Aquifer is of two types –
unconfined aquifer and confined aquifer.
o Unconfined Aquifer: In unconfined aquifer permeable
materials are laid and it gets re hanged by rainfall and seasonal
melt water that seeps down.
o Confined Aquifer: Confined aquifers are pereable aquifers
like sand that lie between two impermeable layers of rock and
sediment.
If withdrawal of ground water is more than the recharged
water, sediments get compacted which leads to ground
subsidence. Following situations may occur in ground
subsidence –
(a) Land surface may sink
(b) Damage of structure in building
(c) Pipes may rupture
(d) Reverse flow may occurs in sewers and canals
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(e) Tidal flood may occur
 Surface Water: Surface water is found in various states like
streams, rivers, lakes, ponds, wetlands, artificial water
reservoirs, etc. When rainwater and water from melting snow
do not penetrate below the earth‘s surface, they flow as surface
Runoff or accumulate in the depression on the surface of the
earth, and form the surface water.
Surface water is used for different purposes. Some of them
are– (a) Public water supply, (b) Irrigation, (c) Industrial
use,(d) water transport.


Floods: In 90% of the regions in our country rainfall occurs in certain months
of the year (generally from June to September). Rainfall is not equal
throughout the year. During the monsoons, due to excessive rain, the rivers
overflow and create floods. There are many reasons because of which floods
occur. Those which are worth mentioning are –
 Excessive rainfall
 Drainage cougesion
 Deforestation
 Excessive animal grazing
 Urbanization and Industrialization
 Global warming.



Drought: When evaporation of water is more than the amount of rainfall, then
a drought situation occurs. The scarcity of water leads to drought. If rainfall is
75% less than the normal rainfall, drought occurs. The main causes of drought
are as follows :
 Less rainfall
 Increase of population in drought areas and decrease in soil fertility
 Deforestation, excessive animal grazing‘s, mining etc. which create a
desert like situation.
 Excessive drought reduces the water levels in streams and other water
bodies.
The following steps need to be taken in order to control drought situation:
 Growing mixed crops
 Social forestry and water land development
 Stop plantation of eucalyptus and similar kinds of trees – as these
species of trees lower the surface water levels.
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7.7 MINERAL RESOURCES
The discovery, extraction, purification and use of mineral resources is a great means
of support for developing countries, including India. These minerals normally have
characteristic chemical and physical properties.
 Types of Mineral Resources: Mineral resources are of two types –
 Nonmetallic e.g. Diamonds, graphite, quartz.
 Metallic, e.g. Bauxite, pyrite etc.
 Extraction and Use of Mineral Resources: Minerals are found in ores. The
ores are extracted from the earth‘s crust, and after purifying and refining them
through different processes, the minerals become suitable for use, Minerals
are used for different purposes. Examples–
 For industrial purposes and development of mechanical systems.
 Used in coal, lignite and uranium energy production
 Making of weapons and ammunition
 For cable, telephone and other communication systems
 Preparing medicines
 For making gold, silver and diamond jewellery
 Use of silver in preparing photographic plates, electronics and
jewellery.
 For use as fertilizer and insecticide in agriculture.
 Environmental Impact of Mineral Extraction and Use: After mining and
extraction, when minerals are disposed of, it leads to pollution of air, water
and soil. Some examples of the ill-effects of mining are as follows :
 Because of the uranium mining field in Jaduguda, the people of
Jharkhand and nearby areas are in danger of being exposed to nuclear
radiation.
 Because of fire outbursts in the coal mines, the people around the
Jharia coalmine region have been forced to flee to other places.
 In Karnataka‘s Kudremukh region, iron ore mining has led to pollution
of rivers.
 Because of open-cast mining in the coal mines of upper Assam, the
environment of the surrounding areas has been polluted to a great
extent. The sulphur content in ground water has increased.
There are two types of mining –
(a) Surface mining
(b) Underground mining


Harmful Effects of Mining: The harmful environmental effects of mining are
as follows –
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Destruction of plants
Geographical changes
Depression of the earth surface
Pollution of ground water
Air pollution.
Surface water pollution
Affecting the health of miners.

The harmful effects of mining are to be controlled in order to keep the environment
clean. Mining should always be conducted keeping in view the health of the
environment. Microbial backing process is used when extracting minerals from low
quality ores. Trees should be planted in the regions where mining takes place. The
flow of toxic substances after refining the ores should be controlled.
There are gold mines in Karnataka and Kerala. When the minerals available for the
usage of human beings are measured against the timeline, it is called ―the lifetime of
earth‘s minerals‖.

7.8 FOOD RESOURCES
Food is a basic necessity for living beings. Only green plants can produce their own
food. Food contains carbohydrates, proteins, fats, bio acids, vitamins, mineral salts
etc.
According to the Food and Agricultural Organization (FAO), the minimum calorie
intake for a person is 2500 calories per day, Malnutrition people get only 80-90% of
this amount. People suffering from severe malnutrition get even less than 80% of the
daily calorie intake.
Deficiency of the required nutrition is called malnutrition. Lack of adequate quality
and quantity of the requisite food leads to malnutrition.
World Health Organization is an international organization.
9



World Food Problem: Even though food production in the developing
countries is increasing, it is not yet proportionate to the increasing population.
The result is that some people do not get a balanced diet and suffer from lack
of nutrition. Lack of nutrition creates physical disorder in human beings. This
is known as nutritional deficiency disease. 300 million people in Indian suffer
from malnutrition. There is a direct relation between population explosion and
food problem.
Some harmful effects of malnutrition are as follows:
 Increase in child mortality
 Increase in mother mortality
 Retarded brain development
 Low academic performance
In the World Food Summit held in 1996, a resolution was taken to the effect
that by 2015, the percentage of people suffering from malnutrition will be
reduced by half. Poverty is the main cause of malnutrition. The parents of
poor families cannot provide the requisite food to their children.



Agricultural Methods: In the prehistoric age, people procured the necessary
food by hunting wild animals and eating edible plants. They made different
stone implements using great skill in order to hunt animals. They led a
nomadic life as they were continuously in search of food. They spent most of
their time in hunting animals and procuring food. Agriculture means
cultivating and growing crops in a piece of land. As time passed, the
prehistoric people learnt to produce their own food, and consequently they
changed from ―food gatherers‖ to ―food producers‖. It has been found that
agriculture was first started in Thailand. Excavation works in Thailand have
revealed the remains of rice and soybean cultivation. These are said to be
10000 years old.
Traditional agricultural methods have three harmful effects:
Deforestation, Soil erosion, Decrease in nutrition

 Effects of Modern Agricultural Methods: The Green Revolution is a success
story of Indian agriculture. Its success was due to the following reasons :
o Use of more productive seeds
o Use of skilled machinery
o Use of fertilizers, pesticides and nutritional aids for irrigation.
But the use of modern agricultural methods has also created some
Problems. They are–
o When highly productive seeds are sown equally in all the plots of land,
the chances of the spread of diseases in them are relatively high.
o Two problems arise when chemical fertilizers are used –
(a) Blue Baby syndrome as a result of nitrate pollution.
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(b) Eutrophication: If huge amounts of nitrate from the fertilizers are
dissolved in water, it creates a thick layer of algae. These algae use a
lot of liquefied oxygen in the water. Consequently, the living beings in
the water get less oxygen and suffer untimely death. The decreased
productivity in the pond sand lakes is due to increasing of algae and
weeds called eutrophication. Eutrophication has resulted in the
decrease of the area of Srinagar‘s Dal Lake from 15 km2 to 12 km2.
o Some of the problems arise due to the use of pesticides. For example,
the excessive use of DDT can create certain pesticide resistant insects.
Besides, the use of pesticide beyond the permissible limit may cause
death to lives.
o Lack of proper drainage system and accumulation of water due
to excessive irrigation.
o Increase in soil salinity when saline compounds like sodium chloride,
sodium sulphate, calcium chloride etc. are deposited in the soil. When
saline water is used for irrigation, the effect is doubled. The saline soil
decreases crop productivity. Different methods can be used to reduce
soil salinity –
(a) Use of better quality water
(b) Spreading the inland network through open canals.
The Central Soil Saline Research Institute in Kerala has succeeded in
making a saline village called Jarika Biran into a salt free one. This has
made the village richer in crop production.
Excessive animal grazing has also adversely affected the soil. For
example, the quality of soil is degraded, useful plants become extinct
and various harmful plants like parthenium, lantina and jenthiam and
other cacti prosper.
7.9 ENERGY RESOURCES
The capacity to do work is called energy. The economic development of a country
depends on the per capita energy use. Nobody can seize energy; it can only be used
for work. Energy is never destroyed; rather it transforms from one state to another.
There are different types of energy –
 Solar energy
 Hydro power
 Nuclear energy
 Wind energy
 Bio mass energy
11

The main sources of energy like the physical energy of men and animals, wind
energy, the oils produced from wood and forest reserves etc. do not create pollution.
But after the industrial revolution, industries extracted energy from the sources like
coal, crude oil, natural gas etc. When these products are burnt it creates pollution of
the environment. In trade and industry, 95% of the energy comes from fossil fuels.
But in the near future, fossil fuels will face the danger of extinction. The total national
Production in case of countries like America, Switzerland, and Norway etc. is quite
high. In these developed countries, the per capita use of energy is250000 kg calories.
In that case, in a developing country like India, the per capita use of energy is 10000
kg. Calories.


Sources of Energy: There are two sources of energy: Renewable source and
Non-renewable sources.
 Renewable Source: These resources do not dwindle even with
continuous use, as these are replenished by nature. These resources are
inexhaustible e.g., solar energy, wind energy, tidal energy, geo thermal
energy, biogas etc.
 Non-renewable Sources: These resources are exhaustible, and once
the sources are finished, they can never be replenished. Nature also
cannot replenish such resources, e.g. coal, petroleum and petroleum
products, nuclear minerals like uranium and thorium.



Renewable Source:
 Solar Energy: Among the nonconventional sources of energy, solar
energy constitutes a large part. The heat and light radiated from the
sun is called solar energy. The amount of the sun‘s radiation on the
earth‘s atmosphere is 170 trillion kilowatt. We get the sun‘s rays
profusely for at least 250-300 days of the year. The easiest and
simplest mode of using solar energy is through the solar heat
conversion method. Solar energy is already used in cookers, heaters,
solar batteries etc. Efforts have been made to use solar energy
refrigerators, air conditioners etc. Street lamps run with solar power
are available in the market today. The quality of these products needs
to be improved and the prices should be reasonable so that the
common man is able to purchase them.
 Wind Energy: Wind energy can be used in the production of power
and for spraying water. Wind energy can be converted to mechanical
and electrical energy. Wind driven water pipes have been installed.
Since in the coastal areas like the Kutch region of Gujarat, Okha, Puri
and Tuticorin, the wind speed is very high, wind driven turbines are
used to generate electricity.
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 Tidal Energy: In Gujarat‘s Kutch region and west Bengal‘s
Sundarban Delta, experiments are being made on the usefulness of
tidal energy. The most powerful tidal energy production Centre in the
world is located in France.
 Hydro Power: Dams are constructed in fast flowing rivers in order to
create hydro energy. River water is collected by constructing dams.
The accumulated water is allowed to flow through the dams where the
water energy is converted from static to dynamic form. These rapid
flowing waters start rotating the turbines and the attached generators
which lead to electricity production. The amount of hydroelectricity
production in India is nearly 23800 megawatt.
Some problems arising out of hydroelectricity generation through
dams are –
o The flow of water may be stopped if sediments accumulate in
the dams.
o Obstruction due to migration of fish
o Preventing river water flow, and preventing the use of higher
lands due to floods.
 Ocean Thermal Energy: The energy which is created due to
fluctuations in temperature between the surface and depth of the
oceans is called ocean thermal energy. This energy is used to generate
electricity.
 Geothermal Energy: The heat generated by the hot molten materials
inside the earth‘s core is called geo-thermal energy. Hot springs are to
be found in Manikaran, Kullu (Himachal Pradesh), Sohna(Haryana),
Garampani (Assam) etc. The warm water which flows at high pressure
can sometime be used to rotate the turbine in the generator in order to
produce electricity.
 Biomass Energy: Biotic elements like wood, garbage, agricultural
wastes etc. constitute the biomass The energy released from these
elements are as follows–
o Energy Producing Agriculture Lands: Photosynthesis uses
carbon dioxide and water, and through solar energy, transforms
it into essential foods. Through this process, solar energy is
transformed into bio mass energy. Some fast-growing plants
are also directly burned to produce energy. Decomposition
turns it into fuel.
o Petro-plants: Plants like euphorbias, Jatropha have been
identified as the source of liquid hydrocarbons. It supplements
liquid fuel. These oily particles can be used to produce diesel
13

or gasoline. Liquid fuel can also be extracted from the seeds of
the ‗nahar‘ tree.
o Agricultural and urban refuse, when burnt, produces energy
which can be used for different purposes.
 Bio-gas: The reaction of bacteria on biomass produces bio gas. The
number of biogas plants in India is 30, 00,000. Bio gas is formed from
a mixture of methane, carbon dioxide, hydrogen sulphide and
ammonia. The composition of plant and animal refuse also creates
these gases.
In different parts of the country dung cakes are used for
cooking and other purposes. The wastes of animals contain certain
nutrients which are helpful if returned to the soil. The dung cakes do
not get fully burnt, and therefore, they create a lot of smoke, and
pollute the air. Instead of directly burning the dung cakes, it helps to
transform it into biogas first. This fuel is clean and also generates heat.
While producing fuel, the residue left behind can be used as fertilizer
for agriculture.
 Bio-gas Project: The plant and animal waste rot easily in water when
microbes work on them. This process also produces methane, carbon
dioxide, hydrogen and hydrogen sulphide gases. The mixture of these
gases is called bio-gas. Methane constitutes 65% of this gas. It is one
of the best fuels. This mixture of dung and water, when poured into a
part of the project, produces a gas which is let out through an outlet
pipe for the users. In order to have a continuous supply of biogas, it is
necessary to fill the mixture room with wastes from the biotic
community. Human waste can also be added to it. In some places,
household refuse can also be used as raw material for the biogas
project. In our country, we have basically two types of biogas
projects– (i) Fixed pile bio gas project, (ii) Floating gaseous biogas
project.
o Advantages of Bio-gas Project:
(a) Its use in gas stove
(b) Its use in street lights and mechanical engines.
(c) It prevents water pollution
(d) The burning of biogas does not produce smoke, but
produces much heat.
(e) The residue left after the extraction of gas can be used as
fertilizer. It contains a lot of nitrogen and phosphorous
compounds.
 Bio Fuel: Types of alcohol like ethanol and methanol can be produced
by the decomposition of biotic microorganism. Ethane can be
produced from sugarcane. Like ethanol, methanol is also a clean, nonpolluting fuel. Methane can be produced frome woody plants. It burns
14

in a lower temperature than gasoline and diesel. The mixed product of
ethane and methane is gasoline. In many countries, it is also used as
car fuel.
 Hydrogen: The burning of hydrogen in the atmosphere creates a lot of
energy. Hydrogen can be produced through two methods –a) Thermal
dissociation and b) Photolysis or electrolysis of water.
o The advantages of the use of hydrogen as fuel: a). it is
nonpolluting. b). It can be produced very easily c. Since it has a
huge amount of improved calories, it is suitable for use as fuel.
o The disadvantages are as follow :
a). It is highly inflammable and explosive
b). it is difficult to store and transport


Non-renewable Sources of Energy:
 Coal: Energy produced through the burning of coal can be used in
various ways. Coal is a nonrenewable source. The earth‘s crustal layer
contains nearly 6000 million tons of coal. Till now, almost 200 million
tons have already been used for various purposes. Some of the big coal
mines in our country are – Raniganj, Jharia, East Bokaro, West
Bokaro, Pulse Kungkom, Singrauli, Talser, Chanda, The states which
have huge amount of coal are – Bihar, Orissa, West Bengal, Madhya
Pradesh, Andhra Pradesh, and Maharashtra. Assam and Meghalaya
also have coal. India constitutes 5% of the world‘s coal. Coal is of 3
types – a) Anthracite (Hard coal), b) Bituminous (Soft coal) c) Lignite.
Coal is a huge source of energy and is very useful for
industries. The amount of coal at present in India is about 123000
million tons. 75% of the produced coal is used in trains, industries and
thermo-electric projects.
 Petroleum: It has been estimated that the crude oil source will last
only for the next 40 years or so. The 13 countries of the OPEC
constitute 67% of the world‘s petroleum. Saudi Arab contains 25% of
the crude bio resource. Crude oil is refined through the partial
distillation process and thereby different fuel products such as petrol,
diesel, kerosene gasoline, plastic etc. are produced. Compared to coal,
petroleum is a clean fuel and can also be transported.
 Liquefied Petroleum Gas (LPG): Petroleum gas can be liquefied
through high pressure. This is known as LPG, which is used as
cooking fuel. Now-a-days, it is also used to run vehicles.
 Natural Gas: Natural gas mainly contains methane but also some
amount of propane and ethane, In India, natural gas is a gift of nature.
It can be used both as an energy source and as industrial raw material
in petrochemical industries. Natural gas is also used in fertilizer
production centers. This gas burns without producing smoke. Natural
15

gas is of two kind – Compressed Natural Gas and Synthetic Natural
Gas.
o Compressed Natural Gas (CNG): CNG is presently used as fuel
for vehicles. Use of CNG in Delhi has reduced pollution to a
large extent.
o Synthetic Natural Gas (SNG): SNG is produced from a mixture
of carbon monoxide and hydrogen. Low quality coal can be
converted into artificial gas.
 Nuclear Gas: A very little amount of radioactive products can
produce a large amount of energy. Atomic energy is produced through
nuclear emission. Two methods are used to produce energy. These
are– nuclear fission and nuclear fusion. In India, there are 4 nuclear
energy production centers, and these produce 2005 megawatt energy.
Nuclear energy is used for –
o Electricity production
o Fuel for ocean liners
o Heat producers in chemical reaction projects.
o To fly aeroplanes

7.10 LAND RESOURCES
The upper surface of the earth is called land. Everything that is required for
sustenance on this earth can be acquired from it. 43% of India‘s land mass is
constituted by plains, 27% by plateaus and 30% by mountains. When physical
elements like eroded hills, rain, air, temperature etc. react with biotic elements like
plants, animals, and microorganisms, land is formed. There are four elements which
constitute land –
Mineral elements – 50-60%
Biotic elements – 10%
Water – 25 – 35%
Air - 15-25%
600 million hectares of agricultural land in India are ruined due to various factors
such as – soil erosion, increased salinity in the soil, mixing of poisonous substances
with the soil etc.
7.11 SUSTAINABLE DEVELOPMENT
All the essential requirements of man such as air, water, food, shelter etc. can be
acquired from the environment. The economic development of man has adversely
affected the resources given by nature such as minerals, plants and animal kingdom,
16

which in consequence has led to a depletion of these resources. Population explosion
is also a contributing factor towards environmental imbalance.
Environment cannot be separated from economic development. Different
developmental works contribute to the destruction of natural resources. The
degradation of natural resources has a harmful effect on the economic development.
There is an intimate relation between environmental imbalance, disaster and scarcity
of fuel etc. Such imbalances create problem and cause disasters. The accelerated rates
of development have brought immense pressure on the use of raw materials from
forests and other land areas.
If this development process continues, then it will be most difficult to maintain an
environmental balance in the world. Therefore, in recent times a new concept has
emerged worldwide, which is called sustainable development. Sustainable
development means the capacity to cater to the present needs of the people of a
certain geographical region without affecting the interests of the future generations.
The sustenance capacity depends upon land area, its productivity and the proportion
to the essential requisites of man.
Therefore, when a country or a region marches towards economic progress or
development through the proper use of its resources and by maintaining the
environmental balance sustainable development occur sand it meets the essential
requirements of men and ensures their availability in the future without destroying the
environmental resources.
According to the world organization of environment and development, the following
areas need to be considered for sustainable development in the local, regional and
national levels.
 Political System: Citizens should take decisions through active participation.
 Economic System: Increase in production through the use of technology.
 Social System: Removal of the anxiety and concern which stem from
unequal development.
 Productive System: Preserving the ecosystem for progress, and to recognize
our responsibility towards it.
 Technical System: Find solutions through research
 Government System: To have the capacity for self-correction, and to become
humble.
 National Foreign Policy: To sustain business and economy through
international agreements.
It is feared that unsustainable economic development will destroy the environment as
it causes great strain on the resources. Therefore, the policy makers of the country
17

need to be motivated by the thoughts of sustainable development. This will enable the
growing economy to have a firm grip on the roots of the ecosystem. This system
needs to be protected and cared for, in order to continue it till posterity.
7.12 LET US SUM UP






After going through this unit, we have acquired a holistic idea of natural
resources. We have come to know about the types of natural resources and
where these resources are to be found and in what state.
Besides knowing about renewable and non-renewable resources, we have also
understood how to use them in a proper manner.
We have learnt about environmental imbalance as created by deforestation.
Natural gases and the reserves of petroleum and petroleum products will
become extinct one day. So, we have been acquainted with the means to use
the resources in a proper way in order to maintain the natural balance. Finally,
we also got some idea about sustainable development which is closely related
to the above mentioned issues.

7.13 POSSIBLE QUESTIONS
VERY SHORT ANSWER QUESTIONS
Q 1. What are resources?
Q 2. What are the natural resources?
Q 3. What is pesticide?
Q 4. Give the full form of DDT.
Q 5. Write the names of some inexhaustible natural resources.
Q 6. What is energy? Why is it necessary?
Q 7. What is deforestation?
Q 8. What is a drought situation?
Q 9. Write the names of some alternative sources of energy.
SHORT ANSWER QUESTIONS
Q 1. What are the uses of forest resources?
Q 2. Describe the reasons for deforestation.
Q 3. Discuss the impacts of the construction of dam‘s forests and man.
Q 4. What are the different types of water? Describe its importance.
Q 5. What are the problems of modern methods of agriculture?
Q 6. What are the environmental effects of mineral extraction?
Q 7. Write short notes on:
(a) Floods, (b) Drought, (c) Marine resources (d) Solar Energy
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(e) Geo thermal energy (f) Bio-gas (g) Bio-fuel.
LONG ANSWER QUESTIONS
Q 1. Account for the importance of forest resources.
Q 2. Write an essay on water resources.
Q 3. Describe the mineral resources in terms of their types, use and the
Environmental impact of their extraction.
Q 4. Discuss the renewable and non-renewable sources of energy.
Q 5. Elaborate on the land resources.
Q 6. Discuss the different types of energy.
Q 7. Write short notes on:
(a) Soil erosion, (b) Soil conservation,
(c) Responsibility of man towards conservation of natural resources,
(d) Sustainable development.
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UNIT-8

MANAGEMENT AND CONSERVATION OF
NATURAL RESOURCES

Unit Structure
8.1 Learning Objectives
8.2 Introduction
8.3 Methods for conservation of natural resources
8.4 Wild life Conservation
8.5 Definition of Biodiversity
8.6 Values of Biodiversity
8.7 Biodiversity at Global, National and Local Levels
8.8 Hotspots of Biodiversity
8.9 Endangered and Endemic Species
8.10 Threats to Biodiversity
8.11 Conservation of Biodiversity
8.12 Let Us Sum Up
8.13 Further Reading
8.14 Possible Questions
8.1 LEARNING OBJECTIVES
After going through this unit, you will be able to
 Learn about the management and conservation of natural resources.
 learn about the concept of biodiversity
 acquaint yourself with the ecological and economical values of biodiversity
 know about the hotspots of biodiversity with reference to Indian subcontinent
 learn about the threats to biodiversity
 know about the common endangered and endemic species of the Indian
subcontinent
 Know about the biodiversity conservation strategies.
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8.2. INTRODUCTION
Environmental resources management aims to ensure that ecosystem services are
protected and maintained for future human generations, and also maintain ecosystem
integrity through considering ethical, economic and scientific (ecological) variables.

In order to sustain the growing population, natural resources are being used
recklessly, which in turn, has reduced their quantity. Nature takes a lot of time to
remedy the wrongs done by man. Afforestation after deforestation requires both time
and energy. After plantation nature requires time to nurture the saplings and bring
them up.




Conservation Practices:
 Keep a balance between resources and man‘s needs
 Proper planning for proper use of resources.
 Environmental knowledge and awareness.
Objectives of Conservation of Natural Resources: Natural resources need
to be conserved both for our own good and the good of our future generations.
Its objectives are –
 The conservation of the natural resource is essential for controlling the
environmental system. This means the controlling of various
environmental system such as food-chain, renewal of mineral resource,
maintenance of the supporting condition like soil, wind, water,
animals.
 It makes the resources available and their existence perennial so that
all living beings can lead an undisturbed life.
 To keep conservation at a specific level in order to maintain the
biodiversity for ensuring safe evaluation of life.

8.3 METHODS FOR CONSERVATION OF NATURAL RESOURCES
 For Conserving Water:
o We should not keep the water taps open unnecessarily. When
not in use, the taps should be tightly closed.
o Use of water for domestic purposes should be properly
regulated.
o We should water the plants only in the evening.
o Store rain water for later use.
o Controlled use of water for irrigation and sprinkling of water
on the green.
o Clean water should be used in irrigation.
o We should be careful and thrifty while using water both at
home and in industries.
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 For Conserving Energy:
o We should develop alternative sources of energy like solar
energy, nuclear energy for everyday use.
o We should be careful while using fuel for extracting energy so
that the fuel is not wasted. Only when there is no alternative
fossil fuels should be used. In this way, fossil fuels can be
preserved.
o Misuse of energy can be stopped by the following ways –
(a) As far as possible we are to use the most efficient fuels.
(b) For burning fuels, efficient cooking implements like stoves
and chulhas should be used.
Excessive use of coal, crude oil and natural gas has led to a depletion
of these resources. It is necessary to find renewable sources of energy
as an alternative, and to stop the misuse of these types of fuels. In the
today‘s context, it is necessary to modify the models of houses,
industries, business, hospitals, schools, colleges, factories etc. Change
in life style will encourage energy conservation, as saving energy will
create energy.
 For Conserving Soil:
o It is necessary to preserve soil fertility to grow more food
grains for the increasing population. Soil fertility can be
increased in the following ways – Supplying fertilizers; using
green fertilizers, stabilizing organic nitrogen. The
decomposition of fallen leaves, dead animals etc. can provide
mineral fertilizers.
o Soil Erosion Can be Stopped in the Following Ways –
i) Crop rotation methods
ii) Planting grass, pulses, groundnuts etc.
iii) Drains or canals should be dug to drain out floodwaters
iv) Afforestation
v) Controlled animal grazing
vi) Cutting steps on slopes in order to stem the flow of water.
 For Conserving Forest :
Considering the ever growing demand of fuel wood and timber as well as
realizing the importance of conserving our forest resources, it has become necessary
to find alternative fuel as well as raw materials to manufacture paper, sports goods,
packing cases, furniture and beams used in buildings. Research is going on to develop
alternate sources; in some cases, plastic and composite materials have been successful
in replacing the use of timber. The other way is to cultivate quick growing trees and
herbages in large numbers in selected farms of degraded or wastelands. This will
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provide us fodder, fuel wood, timber, fruits and seeds. If deforestation has to be
stopped, some necessary steps have to be taken:
i)
Adoption of a scientific method of harvesting forest stocks.
ii)
Developing a reliable mechanism of regular monitoring of forest growth
and,
iii)
Establishing an effective system of fighting forest fires,
iv)
Strictly enforcing laws to deal with unauthorized cutting of trees.


Tree Plantation: Plantation, on a mass scale, of fast growing tree species
such as poplar, casuarinas etc. should be undertaken. The productivity of tree
plantations is found to be greater than that of a neutral forests. In a well
irrigated tree farm, the productivity may be as high as 45 tonnes per hectare
per year.



Social Forestry: Villagers can partly meet their needs for fire wood and small
timber by growing fast growing trees planted within the limits of his village,
along the footpaths, roadsides, alongside railway tracks, side roads or canals
and steams, boundaries of fields and empty spaces. The aim of social forestry
is to meet the needs of fuel, fodder, fruits, timber and other requirements.



Equitable Distribution of Fuel: America, Canada, Japan, Australia and other
developed countries constitute only 22% of the world‘s total population. But
this population utilises 88% of the total resources. They control 73% of the
power and 85% of this their earnings. It is seen that there is a vast difference
between developing and developed countries in fuel use. Because of this
imbalance, the rich countries are becoming richer.
For this reason, it is necessary to share the natural resources equitably
between the rich and the poor. Equitable distribution is required especially for
the basic necessities– water, food and fuel. It will be difficult, rather
impossible to control pollution, unhygienic conditions etc. in the developing
countries without the intervention of the developed countries.
Developed countries should therefore intervene in favour of shifting resources
to the poor countries. This will lead to equitable sharing of developmental
works, bridging the gap between the rich and the poor and establishing
balanced, equal development everywhere.

8.4 WILD LIFE CONSERVATION:
India is very rich in various bio geographical provinces, ranging from the cold
deserts of Ladakh to the hot deserts of Thar, temperate forests in the Himalayas to
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the lush green tropical rain forests of the low lands. India has also large
freshwater bodies such as Wular and Manasbal lakes in Kashmir, Chilka Lake in
Orissa and Kolleru Lake in Andhra Pradesh and the rugged and rich coastline and
coral reefs of Deccan. Protected Areas are ecological/bio geographical areas
where wildlife is conserved. Their habitats and natural resources are conserved
and poaching is prevented. They are delimited to protect biological diversity.
They are cold desert (Ladakh), hot desert (Thar), wetland (Assam and N.E.
States), saline swampy areas (Sunderbans, Rann of Kutch), mangroves, temperate
forests, subtropical forests, tropical forests, tropical wet evergreen forests, tropical
moist deciduous forests, tropical deciduous forests, tropical thorn, coral reef, etc.
Protected Areas include national parks, sanctuaries and biosphere reserves.
1. National Parks:
They are strictly reserved areas meant for the betterment of the wildlife. They are
reserved for improvement of wildlife. In them cultivation, grazing, forestry operation
and habitat manipulation is prohibited.
2. Sanctuaries:
In them protection is given only to the fauna (animals) and harvesting of timber,
collection of MFP and private ownership rights are permitted, but interference with
the well-being of animals is not allowed. Here wild animals can take refuge without
being hunted. Here collection of forest products, harvesting of timber, private
ownership of land, tilling of land, etc., are allowed. Sanctuary is declared by the State
Government under Section 18(1) of Wildlife (Protection) Act, 1972, whereas
National Park is declared under Section 35(1) of the Act. In sanctuary the boundary is
demarcated at the time of declaration. In national park boundary is well-defined and
accurate.
3. Biosphere Reserves:
Man and Biosphere Programme (MAB) of the UNESCO evolved the concept of
Biosphere Reserves. In biosphere reserve, multiple land use is permitted designating
various zones.
(i) Core zone in which human activity is not permitted. All forestry and
harvesting operations are prohibited and even entry is restricted. Only population
studies and scientific investigations are allowed.
(ii) Buffer zone in which limited human activity is permitted. Here no
shooting is allowed, but no professional graziers are allowed to establish cattle pens.
Camping for tourists are allowed.
(iii) Manipulation zone in which large number of human activities is allowed,
but ecology is not permitted to be disturbed.
In a biosphere reserve, wild population, traditional tribals and varied domesticated
plant and animal genetic resources are protected. India has identified 14 areas as
Biosphere Reserves. Nilgiri Biosphere Reserve includes parts of Karnataka, Kerala
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and Tamil Nadu. It was declared in 1986.Similipal in Odisha is also designated as a
biosphere reserve by UNESCO in 2010.
(iv) Restoration zone is a degraded area for restoration to near natural form.
4. Zoo:
An area set aside for exhibiting the wild animals kept in cages and artificial
enclosures. Here animals‘ freedom is restricted.
5. Zoological Park:
It is a zoo where animals are comparatively free and are shown in the natural
surrounding with barriers and restrictions hidden from view. It is best located on the
outskirts of cities where enough land is available.


Conservation of Wildlife: The management of human use of the biosphere so that
it may yield the greatest sustainable benefit to present generation and to maintain it‘s
potential to meet the needs and aspirations of future generations is called the
conservation. It is scientific management of wildlife to maintain it at its optimum
level. The conservation of wildlife is directly related to healthy and better forests.
Wildlife conservation includes protection, preservation, and perpetuation of rare
species of plants and animals in their natural habitats.

Conservation of living resources has three specific objectives:
1. To maintain essential ecological processes and life supporting systems.
2. To preserve diversity of species.
3. Sustainable utilisation of species and ecosystems which support rural
communities and major industries.

 Conservation Strategies: For wildlife conservation and its propagation,
proper management techniques should be employed. Sanctuaries, national
parks, biosphere reserves, projects, etc., have been created for exclusively
protecting the wild flora and fauna in India as well as in other countries of the
world. Scientists of 100 countries of the world have evolved comprehensive
―World Conservation Strategies‖ for the judicious use of resources. To save
the existing species of wildlife they proposed some steps which are as follows:
1. Efforts should be made to preserve the endangered species. Species that are
sole representative of their family or genus should receive special attention.
Endangered species should be given priority over a vulnerable one, a
vulnerable species over a rare one and a rare species over other categories. All
the threatened species should be protected. Priority be given belonging to
monotypic genera, endangered over-vulnerable, vulnerable over rare and rare
over other species.
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2. Wildlife should be protected in their natural habitat in situ and in zoo and
botanical gardens (ex situ). The threatened species should be conserved in situ
as well as in ex situ.
3. Identify the habitats of wild relatives of the economically valuable and useful
plants and animals and preserve them in protected areas like sanctuaries,
national parks and biosphere reserves.
4. The critical habitats of the species like feeding, breeding, nursery and resting
areas should be protected (safeguarded).
5. In case of migratory or wide ranging animals, protected areas should be
established to preserve their habitats.
6. For migratory or wide ranging animals, pollution and exploitation of the
environment along their migration routes should be controlled.
7. Unique ecosystem (national parks and biospheres) should be protected as a
matter of priority. The national protection programmes have to be coordinated
with international programmes like biosphere reserve programme of
UNESCO. Man and Biosphere Project and National Parks and Protected
Areas of International Union for Conservation of Nature and Natural
Resources (IUCN). National Wildlife (Protection) Act was enacted in India in
1972. Wildlife protection strategies were formulated in India in 1983.
Biosphere reserves have also been put into practice since 1986. Wildlife
Institute of India is located at Dehradun (Uttaranchal). Indian Board for
Wildlife (IBWL) was established in 1952.
8. The productive capacities of exploited species and ecosystems have to be
determined and their utilisation should not exceed from those capacities.
9. International trade in wild plants and animals has to be regulated by
appropriate legislative and administrative measures.
India is a signatory to the Convention on International Trade in Endangered
Species of Wild Flora and Fauna (CITES).
Project Tiger:
Tiger is our National Animal. It is found in diverse habitats and in different parts of
the country. Tiger is at the apex position as top carnivore of the complex food-chain
in most of our forest ecosystems. Over the years, the over-exploitation of the forest
areas, merciless hunting, unscientific management, etc., reduced the habitat of tiger as
well as leading to a rapid decline has, therefore, been in India not only as effort to
save an endangered species but also with equal importance as a means of preserving
biotopes. Project Tiger has been inspired by such an approach. The Indian Board for
Wildlife (IBWL) set up a Task Force for studying the condition of tiger population
and its status. On the recommendation of this Task Force, Project Tiger was initiated
a Central Sector Scheme in 1973 with 9 Tiger Reserves (total area: 13,017 sq. km.)
located in different habitat types in 9 different states, but two more reserves have
since been subsequently added to it constituting 11 Tiger Reserves in 10 different
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states of the country (total area: 15,800 sq. km.). But this number is not last and
increasing always.
The main aim of the project was to conserve and improve the natural habitat of the
tiger under different habitat types. The management practices and strategies in the
reserves are controlled in such a way that all the limiting factors of habitats are
removed. The steps to be taken in this direction are intensive anti-poaching drive, fire
prevention, elimination of cattle-grazing, soil conservation, water management,
eradication of weeds, non-interference by human activities, and relocation of human
habitation and so on. The project started initially as a Central Sector Scheme and
expenditure incurred by the States was provided by the Central Government till 197980. After this, the project had been given the status of Centrally Sponsored Scheme
and the Centre and States are sharing cost on a 50:50 basis. The Worldwide Fund for
Nature and Natural Resources (WWF) is also extending financial and technical help.
8.5 DEFINITION OF BIODIVERSITY
Earth, the lone living planet of the universe harbors a great variety of life. These
diverse living entities, which include plants, animals and microorganisms, occurring
in varied environment, have been supporting the growth and development of human
civilization since its inception. Out of 7000 different kinds of domesticated plants that
have been used by the human as food, only about 20 species supply 90 percent of the
world‘s total food requirement. Domestication is an age-old practice of human
civilization.
Wild species with different genetic make-up still have the potential to play a
prominent role in world food security and make substantial contribution to the
development of medicine and industry. This information depicts the importance of
biological diversity for better health care and industrial growth. This knowledge has
been helping in planning sustainable livelihood and conserving natural resources in
the growing world.
Biological diversity does not mean the assemblage of plant and animal species in any
man made biological parks or agricultural field. Biodiversity is the total variability
within all the living organisms and ecological complexes where it exists. In other
words, biodiversity may be defined as an inherent quality of all living organisms
occurring in any area or ecosystem. Biodiversity too is absolutely essential for
stability of the concerned ecosystem and proper maintaining of the food chain or food
web therein. UNESCO (1994) defined biodiversity as ―an umbrella term for
variability among living organisms from all sources including terrestrial, marine and
other aquatic ecosystems and ecological complexes of which they are part‖.
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Biodiversity is conceived at various levels, but the commonest are at genetic, species
and ecosystem levels.






Genetic Diversity: Genetic diversity refers to the variation of genes within a
species of any plants, animals and microorganisms. Each variety within a
species is the repository of unique genetic information, and the diversity of
genes within the species increases its ability to adapt pollution, diseases and
other changes in the environment. With the loss of any varieties and
populations of a species, genetic diversity within the species is diminished
resulting in the loss of ‗gene pool‘ that exists within that species. With the
help of modern biotechnological tools, the genetic information present in
some wild animals could be made use of for the improvement of the
characteristic traits of the species. Such genetic information is used for the
necessary medical knowledge required for preparing medicines and also for
the production of industrial goods.
Species Diversity: Species diversity refers to the variety of species within a
region that could be measured on the basis of the number of species occurring
in the region. It is considered one of the basic taxonomic units of the
biological world. The diversity is seen both in natural and man- made
(agricultural) ecosystems. Natural vegetation patches have much greater
species richness than that of agricultural or silvicultural patches. Species
richness is also high in tropics than in temperate biomes.
Ecosystem Diversity: The Earth itself is a great ecosystem within which there
exists different landforms or landscapes. Each landform constitutes one
unique ecosystem that supports varied and specific type of vegetation,
resulting to in large variety of ecosystems on our planet. All these varied
ecosystems are the important sources of biodiversity of the region. Ecosystem
diversity thus could be best understood as a specific geographical region
having distinctive vegetation formation and land mass formation including
aquatic bodies.

8.6 VALUES OF BIODIVERSITY
We are aware of the immense potentials of the biodiversity existing on the Earth. The
biological resources not only provide us nourishment, clothing, housing, fuel and
medicine but also meet our several other requirements. Biodiversity is also essential
for maintaining ecological processes starting from food preparation to soil formation
and from watershed management to climate change. It is considered a socioeconomic
and monetary asset of a nation. The knowledge of biodiversity is, thus, of immense
value in planning sustainable livelihood and conserving nature and natural resources.
Values related to biodiversity can be grouped into direct values and indirect values.
Direct values are assigned to the products harvested by the beneficiary people, and
28

the indirect values are assigned to the benefits obtaining from biodiversity without
harvesting and destroying the resources.










Consumptive Use Value: Direct utilization of biological diversity or wealth
as food, fodder, fuel wood, timber, medicine and game by the local
beneficiary peoples come under this category. Consumptive value is related to
natural biological products that are collected and consumed directly by the
local communities and they do not figure in trade and market. Forest dwellers
and fisher folks are completely dependent on biological resources for their
sustenance.
Productive Use Value: This is assigned to the products that are harvested or
collected from the wild to be sold in markets at local, national and
international levels. This value of biological wealth is linked with national
income. Biodiversity provides us commercial products like fuel, fish, food
supplements, fruits, fodder, skin, fur, wool, fiber, cereals, medicinal plants and
many more. Conservation of biodiversity is, therefore, necessitated for further
growth of industry and commerce.
Social Value: Traditional societies are always closely associated with and
depended on biodiversity. Cultural diversity is linked up with biodiversity and
cultural values of biodiversity have been recognized in religion, art and
literature from the earliest days of the recorded history. One cannot ignore the
social value of betel-nut (tamul) among the traditional societies of Assam.
Ethical Value: Sacred groves are the rampant patches of the old groves of
forests preserved by the indigenous tribes as a part of their age-old culture and
religious beliefs. These are almost intact forest communities. They provide the
refuge for a large number of endemic and rare plants and animals of the
region. Thus, locally protected forest patches harbor a good number of
medicinal and other plants of economic importance. In other words, one can
say that the sacred groves of the temple forests have been acting as gene banks
for wild plants in natural environment.
Aesthetic Value: Biodiversity is one of the beautiful and wonderful aspects of
nature. From imagination to creativity, and from aesthetic to ethics,
biodiversity attracts people for its inherent value and beauty. Aesthetic values
such as the taste of wild fruits and sweet fragrance of wild flowers compel
people to think about them. Recreation and eco tourism is now an emerging
trend due to this value of landscape biodiversity.
All the native species constitute the genetic reservoir. This has the potential to
provide an economic benefit to mankind at some point in the near or remote
future. Studies are going on to assess the bio prospecting potential of different
plants and microbes to tackle pollution and to fight with cancer, AIDS etc.
with the use of the inherent genetic characteristics therein.
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Existence Value: This value is assigned to protect the biodiversity of an area.
People offer monetary contribution for conservation such rare animals as
rhino, golden languor and migratory birds. Because these are also a source of
income for the recreation and tourism industry of the nation. Government too
spend money on the conservation the total biodiversity along with landscapes
and the wild animals.

8.7 BIODIVERSITY AT A GLOBAL, NATIONAL AND LOCAL LEVELS
It has been estimated that more than 50 million species of plants, animals and
microorganisms exist in the world. Out of these, the scientists have so far documented
about 1.8 million organisms. Data so far available indicate that only a small fraction
of the organisms is known as yet. Scientists are also aware of the immense potential
of biological wealth of the Earth and they consider it a ‗global resource‘. The social,
ethical, economic and cultural values of this biological wealth have also been
recognized by the modern civilization. Different species along with their unique
genetic makeup have made substantial contribution to the development of agriculture,
medicine, industry, as well as to the stabilization of climate, protection of watershed,
protection of soil and the protection of breeding and roaming grounds at the global
level.
Each geographical region is characterized by its own biodiversity depending mainly
on its climate. The species occurring in the tropical forests potentially contain cures to
many diseases that afflict the modern world. India, with a very wide range of climate
and habitat types have harbored about48,000 species of plants which represent almost
11 percent of the total world flora and 81,000 animal species representing 6.4 percent
of the world‘s fauna. One estimate says that the Indian subcontinent ,which is also
know as ‗Hindustan Centre‘ of origin and diversity of crop plants, is the centre of the
origin of at least 167 species of agri-horticultural crops. The Indian subcontinent is
rich in germ plasm reserve too having around 34,000 cultivars of cereals,27 breeds of
cattle and eight indigenous breeds of buffalos. Like India, Brazil, Malaysia and
Indonesia are also rich in biodiversity. These biologically rich areas of the
contemporary world have been attracting appreciation for the unimaginable value that
exists with their biodiversity.
Assam is one of the largest states of the North east India and is characterized by
distinct habitats, landscapes, broad valleys and hills. The forest types are mostly
tropical and sub-tropical, which harbor one of the richest biodiversity. An estimate
says that the state flora alone comprise3017 species. Assam is also the abode of some
rare species of wild animals and birds like one horned rhinoceros, pygmy hog, golden
languor, hillock gibbon, white winged wood duck, adjutant stroke and many more.
With its rare variety of biological wealth along with distinctive habitat types, Assam
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Contributes a lot to the global status of biodiversity.
8.8 HOTSPOTS OF BIODIVERSITY
Life on our planet Earth is now facing an acute crisis. Limitless consumption of the
natural resources in the modern world and increasing poverty have contributed to the
destruction of these resources. As a result, biodiversity has been exposed to a severe
threat. Extinction is the gravest aspect of the biodiversity crisis. Though extinction is
a natural process, human action have accelerated the rate of extinction many times
over the natural rate. In the world today efforts are on to preserve the valuable
species, but the budgets required for this are insufficient in relation to the number of
species threatened with extinction. So, identification of the conservation priorities has
become very crucial. In this regard one question may come to our mind as to the
biodiversity of which area of the world call for conservation.
To address the crisis, one British ecologist Norman Myers introduced the
‗Biodiversity Hotspots‘ concept in the year 1988. Biodiversity hotspots hold
especially high number of endemic species, yet their combined area of the remaining
habitat covers only about 2.3 percent of the Earth‘s surface. In 1988, Norman Myers
for the first time identified ten tropical forest ―hotspots‖ characterized both by
exceptional levels of plant endemism and by serious levels of habitat loss. To qualify
as a hotspot, a region must meet two strict criteria: it must contain at least 1,500
species of vascular plants (> 0.5 percent of the world‘s total) as endemics, and it has
to have lost at least 70 percent of its original habitat.
Hotspot analysis is in constant evolution i.e. hotspots may changeover time. Recently
Myers identified altogether 34 biodiversity hotspots covering the entire globe. Over
50 percent of the world‘s plant species and42 percent of all terrestrial species are
endemic to these 34- biodiversity hotspots.
India with rich biodiversity has now become a part of three biodiversity hotspots: the
Himalaya, the Indo-Burma and the Western Ghats and SriLanka.




The Himalaya Hotspot: The Himalaya Hotspot is the home to the world‘s
highest mountain range having a diversity of ecosystem ranging from
grasslands, subtropical broad leaf forest to alpine meadows. This hotspot is
the home to 3160 endemic plant species, 8 endemic threatened birds and 4
endemic threatened mammals.
Indo Burma: Indo-Burma with its immense biological treasure has covered
more than 12 million km2 of tropical Asia. A wide variety of distinctive,
localized vegetation formation including low land floodplain, swamps,
mangroves and seasonally inundated grasslands is represented in this hotspot.
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Indo-Burma hotspot holds remarkable endemism in plants with 7000 species,
threatened mammals with 25 species and threatened birds with 18 species.
This hotspot is the home to a good number of freshwater turtle species.
 Western Ghats and Sri Lanka: The remaining forests of the Western
Ghats of southwestern India and the highland of southwestern Sri
Lanka, which are similar in their geology, climate and evolutionary
history, have been heavily fragmented due to tremendous population
pressure. This hotspot region houses 3049 species of endemic plant, 10
species of threatened birds and 14 species of threatened mammals.
Freshwater fish endemism is extremely high as well, with over 140
native species in this hotspot area.
North Eastern Region of India: A Bio-rich Area: The North Eastern Region
of India is rich in biodiversity. The rich biosphere in this region has been
immensely contributing to the agriculture, animal husbandry, fisheries,
forestry and pharmaceutical industry. Geographically the region is situated at
the confluence of two biodiversity hotspots- the Himalaya and the IndoBurma. Stretching in an arc over 3,000 kilometers from northern Pakistan, the
Himalaya hotspot extends up to northern Myanmar. It covers hills and
mountains of Sikkim, Assam and Arunachal Pradesh. The Indo-Burma
hotspot again begins in eastern Bangladesh and then extends across North
East India and south of the Brahmaputra River up to Vietnam and Malaysia.
The Hot spot confluence is the home to the important populations of
numerous birds and mammals, including vultures, tigers, elephants, rhinos and
wild water buffalos. This region has been identified by ICAR as a center of
rice germplasm, while NBPGR (India) has highlighted the region as being rich
in wild crops.

8.9 ENDANGERED AND ENDEMIC SPECIES


Endangered Species: Speciation and extinction are two inevitable natural
processes. Though extinction is the ultimate fate of a species in the struggle
for survival, habitat loss mainly due to human intervention does expedite the
process of extinction. Since 1600, the world has lost about 62 mammals, 117
birds and 596 plant species due to human interference. Considering the
relative importance of threat to species extinction, IUCN has categorized six
major groups of threatened species in the Red Data Book: extinct, endangered,
vulnerable, rare, indeterminate and less know.
The endangered species are those that are in danger of extinction if the current
causal factors continue to operate. The population size of these species has
been reduced to almost 50 % over the last 10 years. The prime factors for the
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rapid decline in number of the species are loss of habitats and breeding
grounds, harvesting and hunting, predation, disease, climate change etc.
According to the Indian Red Data Book published by Botanical Survey of
India, ten per cent of the total flowering plants in the country are endangered.
Out of 1500 endangered flowering plants, 800 are reported from North East
India. As per IUCN Red Data Book about 12out of 19 primates and about 28
out of 36 carnivores of India are endangered.
Some endangered species of North Eastern Region are given below:
Plants
Animals
Arundia graminifolia
Rhinoceros unicornis
Dipteriswallichii
Hylobateshoolock
Dendrobiumaurantiacum
Presbytisgeei
Dendrobiumhispida
Cervus unicolor
Brainaeinsignis
Pantheratigris
Livistonia Jenkinsiana
Elephusmaximus
Clematis apiculata
Cairinascutulata
Ophiorrhizahispida
Eupodotisbengalensis


Endemic Species: Endemism means the confinement of a particular species
to a particular geographical location. It means that it is found only in that part
of the world and nowhere else, and such species are known as ‗endemic
species‘. Endemic species can easily become endangered or extinct because of
their restricted habitat and the actions of men. The factors responsible for
endemism are: geographical barriers and poor adaptability of the species to a
wide range of environment. The NER alone have 1,500 endemic plant species.
Given below is a list of some endemic plants of Assam:
Mesuaassamica
Aquilariaagalocha
Impatiens manii
Mabacacharensis

Camellia sinensis
Dipterocarpousmanii
Ixoragoalparensis
Derris cuneifolia

8.10THREATS TO BIODIVERSITY
Human activities are the major threat to biodiversity. Man is responsible for the
deforesting of natural patches and the grasslands resulting in the loss of thousands of
valued species along with their habitats. With the explosive growth of human
population, the requirement for food, fodder, fuel and fiber has increased manifolds
which has put great stress on the natural wealth. Overexploitation of natural
33

resources, habitat loss and pollution are contributing to a greater extent towards the
rapid degradation of environment quality along with irreversible loss of biodiversity.


Habitat Loss: The primary cause of loss of biodiversity is the habitat
destruction. No habitat-no life. Explosion of human population and expansion
of human activities are responsible for the habitat destruction. As a
consequence of this, the native species must either adopt to changes or move
elsewhere or succumb to predation, starvation and disease and eventually die.
Habitat fragmentation may limit the potential of the species for dispersal and
colonization. Fragmented forest patches have now become hurdles threatening
the survivality of the Hillock Gibbon community in upper Assam. Bengal
Florican and Pygmy Hog are again on the verge of extinction due to habitat
destruction in Assam. Construction and expansion of roads, extension of
agriculture and industrial firms have drastically affected the density and
abundance of Pitcher plant (Nepenthes‘khasiana) in Meghalaya.



Poaching of Wildlife: The wild animals are being killed for their products
like hides and skins, tusks, fur, meat, medicine and perfumes etc. Assam rhino
is now on the verge of extinction due to poaching for its horn. In Africa and
Canada, excessive killings of rhinos and elephants in the last century have
resulted in the extinction of these species in their native ranges. In Assam too,
the elephant is hunted for its ivory and meat; cats are killed for their skins and
bones, dolphins for meat and fat, migratory and some resident birds for
feathers and meat, and snakes and lizards for their skin. Several species of the
wild ungulates thus have been endangered by their demand in national and
international trade. Being the signatory of CITES (Convention on
International Trade in Endangered Species), India is now working for the
protection of species at national, as well as international level. CITES
regulations have reduced illegal international trading to a great extent. But,
poaching is still continuing in the bio- rich zones at local level.



Biopiracy: Biopiracy is a kind of procurement of biological resources from a
country or place and the subsequent patentisation of their products.
Indigenous societies of the developing and underdeveloped countries are the
repository of traditional knowledge and beliefs. Scientists and sometimes the
industry people of some developed regions of the world unethically collect
living life materials and information on them from the local people of the
countries rich in biodiversities and subsequently proceed for patent
documentation claiming that the products are the information on their own.
Thus through false advertisement they acquire the rights of marketing these
products. ‗Turmeric‘ and ‗Basmati rice‘ which have been used by Indian
societies over centuries have been accorded the US patent. These are some
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clear cases of ‗biopiracy‘. The Government of India should challenge against
these countries for such unethical patent right indulged in by them.


Man-Animal Conflict: Man-animal interactions have always had profound
consequences on their very existence. With the shrinkage and destruction of
the natural habitat, this interaction has taken an ugly turn. This leads to
conflict between the two resulting in loss to human and wildlife. Man
Ungulate animal conflict has now become a sensitive issue overwhelming in
its magnitude and complexity. Population explosion, expansion of human
habitation, expansion of agriculture and industries, extraction of timber and
non timber forest resources are the root causes behind the increasing cases of
conflict between wild animals and human beings.
For example, the infiltration of leopards the Guwahati city has also been rising
with the expansion of the city since 1990. The incidence of human-elephant
conflict again has been on the rise in Assam. More than40 people on an
average have lost their lives to elephants every year in Assam. It has been
reported that more than a hundred people and over90 elephants have lost their
lives in the last decade in the Sonitpur District of Assam alone.

8.11 CONSERVATION OF BIODIVERSITY
Conservation of biodiversity is the rational management of the biological wealth
along with its interacting ecological systems for the benefit of all lives including
humankind, in the entire biosphere. It has to be so managed that it may yield
sustainable benefit not only to the present generation, but may also meet the needs
and aspirations of the future generations. A few ethical arguments behind the
conservation concept are: each species has a right to exist; it renders specific
ecological service to mankind irrespective of its size; the loss of the species may have
far reaching consequences for nature.
Conservation of biodiversity is of two types:
 In-situ conservation
 Ex-situ conservation
 In-situ Conservation: The conservation of biological diversity along with its
habitat and ecosystem where they naturally occur is called in situ conservation,
i.e. on site preservation. It is one of the advantageous and feasible methods to
conserve natural biodiversity of a geographical area. ‗The Protected Area‘
concept has been suggested for in-situ conservation of the threatened plant and
animal species. The IUCN (1985) has categorized eight different types of
protected areas with distinct management objectives. These are: the scientific
reserves/strict nature reserves, national parks, national monuments/landmark,
managed nature reserve/wildlife sanctuary, protected landscapes, resource
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reserve, natural biotic area/anthropological reserve and multiple- use management
areas.
At the initiative of Government and some non Governmental Organizations,
Assam now has 5 National Parks, and 22 Wildlife Sanctuaries. The Kaziranga
National Park and the Pobitora Wildlife Sanctuary are protecting the remaining
population of the Asiatic Rhino.
The wet alluvial savannah grassland habitat of Kaziranga is also the home of large
herds of swamp deer, hog deer, elephants and birds like Bengal Florican. The
Pobitora Wildlife Sanctuary offers a wonderful opportunity to observe rhinos
from elephant back. The Manas National Park, which is also declared as
‗Biosphere Reserve‘, is the home for rare Golden Langue and Pygmy Hog.


Ex-situ Conservation: Ex-suit conservation is the conservation of vulnerable
species outside its natural habitat in a carefully managed and controlled situation
such as botanical garden for plants and zoo or zoological park for the animals.
These gardens and parks are artificially managed to allow the species to multiply.
Preservation of germ plasm of any species in a gene bank is also an experimental
situation in monitored conditioned. Though expensive, gene banks provide an
excellent opportunity to preserve genetic diversity, so that it can be used, if
needed, in future breeding programmes. In Assam, successful ex-situ conservation
programmes have been undertaken for Pygmy Hog, the smallest wild bore of the
world at Basistha, Guwahati.

8.12 LET US SUM UP













Biodiversity refers to the variability among the living organisms.
Biodiversity concept can be subdivided into three levels- genetic diversity,
species diversity, and ecosystem diversity.
The knowledge of biodiversity is of immense utility in planning sustainable
livelihood and conserving natural resources as a whole.
Each species has value of its own in nature.
The loss of biodiversity may have far reaching consequences for nature.
Biodiversity is a valuable resource that should not be wasted.
Loss of biodiversity means the extinction of species and erosion in gene pool.
Human activity is the major threat to biodiversity.
People should take responsibility for conserving biodiversity.
Attempts have already been made to identify the areas of the world that have
rich biodiversity and high level of endemism and are facing immediate threat
of species extinction and habitat destruction.
Biodiversity with intact ecosystem can be preserved in-situ by taking adequate
measures to cover the under protected area network.
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Protected areas like Natural parks and Sanctuaries have been created to
protect the highly endangered species of wild plants and animals in their
homeland itself.
Botanical gardens, Zoological parks and Gene banks are a few measures of
ex-situ conservation.
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8.14 POSSIBLE QUESTIONS
VERY SHORT ANSWER QUESTIONS
Q 1. What is biodiversity?
Q 2. What are the causes of the extinction of biodiversity?
SHORT ANSWER QUESTIONS
Q 1. What are the consumptive and non-consumptive values of biodiversity?
Q 2. Write short notes on
a. National Parks of Assam
b. Endemic Species
c. Biodiversity Hotspots and North Eastern Region of India
LONG ANSWER QUESTIONS
Q 1. Explain the various threats to biodiversity and the mode as for its conservation.
Q 2. Why should we conserve biodiversity?
Q 3. Write a note on man-animal conflicts of Assam.
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UNIT-9

ENVIRONMENTAL POLLUTION

Unit Structure
9.1 Learning Objectives
9.2 Introduction
9.3 Environmental Pollution-definition
9.4 Air Pollution
9.5 Water Pollution
9.6 Soil Pollution
9.7 Noise Pollution
9.8 Role of Individual in Prevention of Pollution
9.9 Let Us Sum Up
9.10 Further Reading
9.11 Possible Questions
9.1 LEARNING OBJECTIVES
After going through this unit, you will be able to







Define environmental pollution
Classify the different forms environmental pollution like air, water, soil, noise
and thermal pollution
Identify the various sources of environmental pollution
List the pollutants causing pollution to the environment
Describe the effects of different forms of pollution on men, animals, and
vegetation and on physical structures like historical monuments
Explain the different pollution control measures.

9.2 INTRODUCTION
Environmental pollution has become a major concern today. You have heard very
frequently about the global warming, climate change, melting of ice in the poles,
extinction of some species etc. All these are due to environmental pollution caused
mainly by human activities. In this unit we shall discuss environmental pollution, the
causes and sources of various forms of pollution, its effects on human and other
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organisms. Also, some preventive measures for pollution control will be discussed.
Thus, this unit will give you a comprehensive idea about environmental pollution.
9.3 ENVIRONMENTAL POLLUTION-DEFINITION
An undesirable change in the physical, chemical, or biological characteristics of the
natural environment brought about by man‘s activities may be termed as
environmental pollution. Such a change may be harmful to human and the
environment. Pollution may affect all kinds of essential substances for man like soil,
water and air etc.
9.4 AIR POLLUTION
Air pollution is the contamination of air by the addition of some harmful substances.
Air pollution can cause damage to all plants, animals and men as well as the entire
habitat.
 Sources of Air Pollution: Air pollution occurs mainly from two types of
sources. These are:
 Natural Sources
 Manmade Sources
 Natural Sources: The natural sources include many natural
environmental events like forest fire, volcanic eruption, soil erosion,
landslide, loss of biomass and radiation etc. These contribute to air
pollution.
 Manmade Sources: Manmade sources include the various kinds of
human activities which cause air pollution. These sources are:
o Industrialization: With increasing urbanization the rate of
industrialization is also rising each day. The smoke emitted
from the chimneys of the industries contain huge amount of
CO, CO2, SO2, H2S etc. Especially coal, petroleum industries
and thermal plants emit these gases in high amount. Many
chemical industries also release high amount of HCI, CL, N2O,
Zn, As, Cu2O, H2S etc. and thereby cause air pollution.
o Combustion of Fuels: The combustion of coal and petrol
generates high amount of CO2 in the air and if the combustion
is incomplete then it releases CO, CH4 and many other
hydrocarbons. These gases contribute to air pollution.
o Vehicular Traffic: With the increase of vehicular traffic the
amount of combustion of petroleum also increases and the
emission of high amount of smoke from the vehicles
containing CO, CO2, and SO2 penetrates into air, water, soil
and settles on the food chain. This causes severe air pollution.
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o Explosion: Explosion occurs on account of wars that take place
between two or more countries and also for various nuclear
research activities. As a consequence, high amount of toxic
radioactive substances are mixed with the air and thereby cause
air pollution.
o Agricultural Activities: The use of pesticides for agricultural
activities starting from fungicide to herbicides which are
composed of highly toxic chemicals like phosphate, chlorinated
hydrocarbon and, arsenic and lead. These are mixed with the
air and cause damage to the environment. Besides, the clearing
of forests and grasslands for agriculture produces about 60%
65% of CO2 that causes air pollution.
o Suspended Particulate Matter (SPM): These types of pollutants
mainly include pollens, germs, bacteria, viruses, aerosols and
small particulates which are released by the splintering of
rocks.
Air Pollutants - Their Types: The air pollutants may be divided into two
groups:
 Primary Pollutants: Primary pollutants are those substances which
enter into the air without any physical and chemical change and
pollute the air. Examples of this type of pollutant are - CO, NO, SO2
VOCs and suspended particulate matter (SPM).
 Secondary Pollutants: These are produced from the various types of
interactions among the primary pollutants in the atmosphere e.g.
ground level ozone, Chlorofluorocarbons (CFC) etc.
Effect of Air Pollution on Animals: Air pollutants affect the health of the
animals in various ways. These are described below
 Carbon dioxide enters in the blood stream through lungs and produces
carboxy hemoglobin. As a consequence, the oxygen carrying capacity
of blood is reduced.
 NO2 causes various respiratory diseases besides producing acid rain in
the environment .Absorption of this chemical causes eye irritation,
oedema etc.
 SO2 increases the possibility of the incidence of some diseases like
asthma, bronchitis etc.
 Benzene is known as a main cause of Cancer. The temporary elements
may cause irritation to eyes, nose and throat.
 Some smoky substances (aerosols) may cause breathing problems for a
long time besides producing skin, throat and nose irritation as
allergens.
 Lead damages the liver, the nervous system and the reproductive
system. It also causes anemia, neurological problem, eccentric
behavior and high blood pressure.
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 Due to the toxicity of mercury and cadmium the central nervous
system, liver, heart and fetus get damaged.
Air Pollution and its Effects on Plants:
 Because of the absorption of hydrocarbon, the leaves of trees become
yellowish and along with the fruits fall off in an immature stage.
 Lichens are very sensitive to pollution and these are a pollution
indicator.
 Ozone destroys the chlorenchima in plants and thereby causes the
rotting of a plant.
 Fluoride causes necrosis of the side and front portion of the tree leaves
and helps in the rotting and falling of the leaves.
Air Pollution and its Effects on Climate:
 Greenhouse Effect and Global Warming: The radiation from the sun
controls the earth‘s weather and climate and after heating the earth‘s
surface the remaining amount is radiated back into the space. The
atmospheric greenhouse gases (water vapour, carbon dioxide and other
gases) trap some of the outgoing energy, retaining the heat somewhat
like the glass panels of a glasshouse. These gases are called green
house gas and the phenomenon is known as ―greenhouse effect.‖
However, the problem arises when atmospheric concentration of
greenhouse gases increases .Since the beginning of the industrial
revolution, atmospheric concentrations of carbon dioxide and CFS has
increased 50% and 20% respectively. These increases have enhanced
the heat-trapping capability of the earth‘s atmosphere resulting in
global warming and change in climate.
 The Negative Aspects of Global Warming :
o Glaciers in the poles will melt by the end of this century and
the sea level will rise up to 1-3 meters. As a consequence, the
cities in the coastal areas like Mumbai, Chennai, Kolkata,
London, New York, Shanghai, Dhaka, and Venice will be
submerged. Many island nations like Maldives, West Indies
etc. and Southern part of Bangladesh, Coastal areas of India
will be drowned.
o Production of crops will be highly affected.
o Forests, national parks will be affected and loss of biodiversity
will be noticed.
o Intensity and frequency of the occurrence of cyclones, tsunami
in the sea shore area will increase.
o The Indian Monsoon system will be affected which in turn will
affect major crops like rice and wheat.
Control of Air Pollution: It is to be noted that once the air gets polluted, it is
almost impossible to purify it. The best way to control air pollution is to
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prevent the pollutants at source from being mixed up with air. This involves
the following strategies:
 All those fuels used in vehicles should be free from sulfur and lead. It
can reduce air pollution up to 50%.
 The height of the chimneys in the industries should be increased.
 When smokes emitted from the chimneys are allowed to pass-through
a filter or a small metallic room some amount of pollutants are
absorbed in the walls and the rate of pollution is decreased.
 Rate of afforestation should be increased.
 The sources of incombustible energy should be found
9.5 WATER POLLUTION
When the biotic and abiotic substances are mixed into water and bring about physical,
chemical and biotic changes into it then the water becomes impure. This is called
water pollution, which causes harm to human health.
 Causes of Water Pollution: Water pollution spans a wide range of chemical,
physical and microbial factors. The major causes of water pollution are the
raw sewage, garbage, fertilizers and pesticides used in agriculture, oil spills
and wastes from industrial units. Sewage and fertilizers bring in nutrients to
the water bodies. In excess levels, nutrients over stimulate the growth of
aquatic plants and algae causing eutrophication. Excess growth of these types
of harmful plants consequently clog the waterways, use up dissolved oxygen
as they decompose and block penetration of light into the deeper level of
water. This in turn proves very harmful to the aquatic organisms.
 Major Water Pollutants-their Sources and Effects: The sources can be
categorized as –
 Effluents from Industries
 Excessive Heat
 Agricultural Activities
 Domestic Wastes
 Effluents from Industries: The effluents from the chemical industries
carry high amount of various heavy metals, mercury, lead, copper,
arsenic, cadmium which are highly toxic .When these are disposed in
the water bodies, the quality of the entire aquatic system is affected
and environment is polluted.
Effects of industrial wastes:
o Nitrates (more than 90 ppm) from the industrial wastes cause
―Blue baby syndrome‖ disease.
o Hg, As, Pb cause damage to the central nervous system.
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o

When the mercury-toxicated fishes in the Minamata bay of
Japan were eaten by people they suffered from the disease
called ‗Minamata disease‖.
o The fibers of asbestos cause a form of Lung cancer known as
Asbestosis.
o Cadmium causes lung cancer and bone deformation.
o Excessive nitrate causes methamoglobenamea.
 Excessive Heat: Due to certain human activities, rising of water
temperature is very common. High amount of heated water from is
thermal plants and nuclear plants is released to the nearby water bodies
as wastes as a result of which the water bodies get heated and the
aquatic organisms there like fish and plants are severely affected.
 Agricultural Activities: The pesticides and chemical fertilizers used in
the agricultural fields flow to streams thereby polluting the entire
water system. P.C.B, D.D.T types of chemicals found in the bones of
organisms and even in the endocrine gland do not decompose and
consequently cause serious damage to the organs. The increase of
nitrates causes algal bloom in the water body for which the aquatic
system is degraded.
 Domestic Wastes: The organic decomposition of human, animal and
domestic wastes, garbage, soap, detergent, bacteria and viruses etc are
mixed with water and the whole system is polluted.
o The domestic sewage drains supply high amount of algae,
fungi, virus, bacteria which are the root cause of certain
diseases like cholera, jaundice etc.
o Phosphate in the detergents causes the increase of algal
blooms.


Control of Water Pollution:
 It is possible to control water pollution at the point of generation in the
plant. Water cooling pond, tower may help in this regard.
 The waste water can be reused by applying some chemical techniques.
Soda, bleaching powder can be used for cleaning the water used for
domestic purposes.
 Toxic and dirty water from drains and canals should be prevented from
being released into the water bodies.
 Instead of using chemical pesticide, people should be encouraged to
use herbal ones which do not have side effects.
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9.6 SOIL POLLUTION
The fertility of soil decreases owing to the addition of some toxic elements into it.
This leads to the pollution of the environment and it is called soil pollution.
 Sources of Soil Pollution:
 Domestic Wastes: All household wastes that include kitchen wastes,
broken bottles, plastic, polythene bags and miscellaneous waste
materials when indiscriminately thrown into the land cause the gradual
loss of fertility of the soil.
 Industrial Wastes: Industrial wastes are basically the effluents released
by industries. These effluents cause the pollution of the soil. Some
industries and their pollutants are mentioned below.
Industries
Oil industry
Plastic industry
Refinery centers
Cloth industry

Pollutants
Unrefined oil, hydrocarbons
Dioxide
potassium salt
chloride ion

 Agricultural Activities: Varieties of pesticides, fungicides, herbicides
etc. cause the decrease in fertility of soil.
 Germs: Viruses, bacteria etc. disposed by hospitals, laboratories etc.
contribute to the pollution of the soil.




Effects of Soil Pollution:
 Varieties of soil transmitting diseases like giardiasis, tetanus etc. are
caused by soil pollution.
 Some metals like As, Hg, Cd etc. Mix with soil and toxicity occurs.
When the crops are treated with these chemicals, the chemicals enter
the plant body and destroy the body functions. In 1970, 200 people in
Japan died due to cadmium toxicity caused by the itai-iti disease.
 The pesticides not only decrease the fertility of the soil but also enter
into the food chain and thus cause diseases.
 The capacity of crop production of the soil is decreased gradually.
 The excessive use of chemical pesticide destroys the natural bacteria
of the soil.
Control of Soil Pollution:
 Proper action should be taken before the disposal of domestic wastes
and chemical wastes into the soil.
 Solid wastes can be segregated from the garbage dumps and can be
reused by using chemical techniques.
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 High level of technology should be used to improve the agricultural
production instead of using chemical pesticides.
 Afforestation will help in soil fertility.
 Microbial degradation of biodegradable substances is also one of the
scientific approaches for reducing soil pollution.
 Necessary enactment of laws should be made for penal action against
those who indulge in the act of polluting the soil.
9.7 NOISE POLLUTION
Noise is a loud or unpleasant sound or series of sounds. Noise pollution is caused by
such unpleasant sounds created by man, animals or machines. Such noises sometime
create an unbearable situation affecting the peace and tranquility of a place. Since
noise travels through air, all forms of noise are considered an air pollutant.
 Measurement of Noise: The intensity of sound is measured in sound pressure
levels (SPL) and common unit of measurement is decibel, dB.
 Sources of Noise: The sources of noise may vary according to our daily
activities. The sources may be
 Domestic: It involves the sound created by the air conditioner, home
appliances, pressure cooker, television etc.
 Natural: Wind, earthquake, volcano, storm, landslide, waterfalls are
the natural sources of noise.
 Commercial: Various types of construction works, automobiles,
aeroplanes, factories, machinery etc.
 Industrial: generator sets, boilers, plant operations, trolley movement,
transport vehicles, pumps, motors etc..
In Indian conditions, indiscriminate use of the public address system
and diesel generator set, has given a new dimension to the noise
pollution problem.


Effects of Noise:
 Annoyance: It creates annoyance to the receptors due to the
fluctuations in the sound level. It annoys and frightens the hearer
besides causing discomfort and headache to him.
 Physiological Effects: The increasing physiological effects include
blood pressure, sleeplessness, heart-beat and acute headache.
 Loss of Hearing: Continuous exposure to high sound levels causes loss
of hearing besides affecting the air drum.
 Nervous System: Pain in ears, feeling of tiredness, disorder of nervous
system.
 Suicide Cases: Sleeplessness, high blood pressure, suicidal cases are
also evidenced. Accidents may occur due to the trauma sleeplessness
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caused by noise pollution. There are instances of suicides attributed to
noise pollution.
Control of Noise Pollution:
 Educational institutions, hospitals, residential areas should be declared
as Silent Zones and there should be no noise pollution in those areas.
 New techniques should be used to reduce the sounds from the heavy
machines.
 Use of radio, television in low volume.
 Airports, industries should be established in areas away from
residential places.
 Increase of afforestation.
 The playing of high volume speakers, microphones should banned. To
invoke legal provisions in banning the use of loud speakers and
bursting crackers at night.

9.8 ROLE OF INDIVIDUAL IN PREVENTION OF POLLUTION
The role of individuals in preventing pollution is very important because if every
individual is conscious about the ill effects of pollution, there will be less impact of
pollution. The following measures at citizen level will help in reducing pollution:
 Preventing Air Pollution:
 Use of public transport to workplace or sharing vehicles
 Walking or cycling for relatively short distance travels
 Economic use of electricity and fuel
 Use of low-energy or energy saving light bulbs
 Turning off the engine of the car when waiting.
 Preventing Water Pollution:
 Reducing unnecessary water use
 Not allowing any type of waste or dirty clothes to go to the drains
 Removing any stagnant pool of water in the backyard
 Ensuring hygiene and proper sanitation
 Using biodegradable or environmentally friendly soap and other
cleaning supplies
 Preventing Soil Pollution:
 Using reusable containers and bags
 Use of biodegradable materials
 Controlling the use of hazardous chemicals such as pesticides
 Taking precaution while disposing used goods such as radio, TV, other
electronic goods, mobiles, cameras, electrical bulbs, plastic furniture.
etc.
 Preventing Noise Pollution:
 Keeping the volume of musical instruments to low level when playing
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 Avoiding the unnecessary use of loud speakers at residential places.
9.9 LET US SUM UP






An undesirable change in the physical, chemical, or biological qualities of the
natural environment brought about by man‘s activities is termed as
environmental pollution. From this unit we have learnt about all kinds of
pollution and their sources, their effects and the measures to control them.
This unit describes all kinds of health problems and loss and damage caused
by the pollution of air, soil, water, noise. The major soil pollutants are
domestic and industrial wastes, pesticides, petroleum hydrocarbons, plastics,
heavy metals, acid rain, fly ash etc. Besides, the control measures for all these
kinds of pollution have been briefly dealt with.
Due to the increasing urbanization and industrialization, the rate of pollution
is increasing day by day degrading the quality of the environmental
components. Therefore each and every citizen should be aware about the
harmful effects of environmental pollution and the measures to be adopted for
its control.
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9.11 POSSIBLE QUESTIONS
VERY SHORT ANSWER QUESTIONS
Q 1. Define ―Environmental Pollution‖.
Q 2. What are the major Air Pollutants?
SHORT ANSWER QUESTIONS
Q 1. What do you mean by Greenhouse Effect?
Q 2. Write notes on
(a) Noise Pollution (b) Water Pollution
LONG ANSWER QUESTIONS
Q 1. What are the major sources of water pollution? How does water
Pollution affect man and other animals?
Q 2. Enumerate the measures that can be adopted at citizen level to
Prevent air, water and noise pollution.
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