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Unit-1
RURAL NATURAL RESOURCES

Unit Structure :

1.0 Objectives

1.1 Introduction

1.2 Concept of natural resources

1.3 Importance of Natural Resources

1.4 Factors of the natural resources

1.4.1 Land

1.4.2 Water

1.4.3 Weather

1.4.4 Forests Resources

1.4.5 Animal Resources

1.4.6 Fisheries

1.4.7 Energy resources

1.5 Problems associated with Natural Resources

1.6 Threats to Natural Resources

1.7 Resource Recovery

1.8 Summary

1.9 Self study

1.0 OBJECTIVES

1) To study the concept of Natural Resources.
2) To study the factors of Natural Resources.
3) To study the importance of Natural Resources in Rural Development.

1.1 INTRODUCTION:

Humans and other life forms have depended on things that exist
freely in nature to survive, since the earth came into existence and life
started to develop on earth. These things include water, land, soils, rocks,
forests, animals (both land and water), fossil fuels and minerals. They are
called Natural Resources and are the basis of life on earth. We make use
of their supply to survive and also to function properly. Natural resources
are all connected in a way i.e. they are interdependent. Therefore if one is
taken away, it will affect the supply and quality of all others.
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Natural resources are very important in the developmental process.
Other similar supportive arrangements can work to their efficiency with
the co-operation of the natural resources. In this development process
economic, social, cultural, political and environment changes take place.

Human being is always in search of way to develop him-self and
with the available technique & technology, research and hard work he
always has tried to raise his standard of living. Developmental process is
nothing but the numerical changes and the qualitative changes that are
brought in the living standard of human beings.

Following picture shows what natural Resources we get from Nature.

1.2 CONCEPT OF NATURAL RESOURCES

Natural resources are very important for the process of
development. They are used on a large scale for the rapidly increasing
population, industrialization and the race between different countries to
become economically strong. To preserve the quantity and quality of the
natural resources and also to keep stable the available resources is a major
problem faced by the world.

Classification of Natural Resources
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Natural resources come in many forms. It may be a solid, liquid or
gas, organic or inorganic, metallic or non-metallic, renewable or non-
renewable.

Natural Resource can be divided into two types:

Natural Resources

Renewable Source of Energy Non-Renewable Sources

1] Renewable source of energy can be regenerated -Plants, animals, air,
water etc.

2] Non-Renewable source of energy cannot be regenerated. Metal
minerals are available in the natural form. If used its shape and form
can be changed but its existence is not destroyed. But if mineral oil is
used they cannot be regenerated. It takes years and years for the
formation of mineral oil again. So they have to be used very carefully
as they are extinct.

Renewable resources-Renewable resources are those that are constantly
available or can be reasonably replaced or recovered, like vegetative lands.
Animals are also renewable because with a bit of care, they can reproduce
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off springs to replace adult animals. Even though some renewable
resources can be replaced, they may take many years for example soil,
forest. Renewable resources come also from non-living things like solar
energy from sun, tidal energy tidal waves, hydro - electric power from
water and geothermal energy.

Non-renewable resources -Non-renewable resources are those that
cannot easily be replaced once they are destroyed for example fossil fuels.
Minerals are also non-renewable because even though they form naturally,
it takes thousands of years to be renewed thus making it non-renewable.
Some animals can also be considered non-renewable, because if people
hunt for a particular species without ensuring their reproduction, they will
be extinct. So we must ensure that we protect resources that are
endangered. Non-renewable resources include, minerals, wind, land, soil
and rocks. Some non-renewable resources come from living things - such
as fossil fuels.

Metallic and Non-metallic Resources- Metallic minerals are those that
have metals in them. They are harder, shiny, and can be melted to form
new products. Examples are iron, copper and tin. Non-metallic minerals
have no metals in them and they are softer and do not shine. For example:
clay and coal.

Man started making use of natural resources to make progress in
the industries and technology long back by using the available natural
resources. In other words we can say that, “The developmental process is
meant to raise the standard of living of human beings”. In this process
contribution of plants has great importance. Therefore it is essential to
study rural development and natural resources in totality.

Robert Macnmara has defined rural development as - “Rural
Development means an overall development of the rural areas by giving
stress on the development of the weaker sections of the society like small
farmers, landless agricultural laborers and rural artisans”.

Rural development is a process and natural resources are essential
for this. These natural resources are available in the form of land, weather,
forest, animals, oceans, energy, human resource and waste material. This
resources are not available equally everywhere. It is available in different
forms and in different quantity in different places and is used as per its
availability. So the available natural resource in different places more or
less is to be used very skillfully. If developmental planning is done taking
into consideration the availability of natural resource then the desired
objectives can be achieved.
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1.3 IMPORTANCE OF NATURAL RESOURCES

Natural resources are available to sustain the very complex
interaction between living things and non-living things. Human beings are
benefited to a great extent from this interaction. All over the world, people
consume natural resources directly or indirectly. Developed countries
consume resources more than under-developed countries. The world
economy uses around 60 billion tones of resources each year to produce
the goods and services, which we all consume. On an average, a person in
North America consumes about 90kg per day, in Europe consumption is
about 36kg of resources per day, in Asia consumption is about 14kg and a
person in Africa consumes about 10kg of resources per day. People
consume natural resources in three major forms - Food and drink, Housing
and infrastructure, and Mobility. These three make up more than 60% of
the resource use.

Food and drink: This include agricultural products as well as naturally
available foods such as food-grains, fish from fresh water and seas, seeds
and nuts, medicines, herbs and plants. They also include drinking water, as
well as water for sanitation and household use.

Mobility: This includes automobiles, trains, water vessels, aeroplanes
together with all the fuel from natural resources that power them.

Housing and infrastructure: The houses, public places, roads and
constructed objects, all the energy for heating and cooling that we
consume in our homes come from the wood, metals, stone and other
materials. Beyond these three major areas of resource consumption, we
consume much more resources from our environment on a daily basis. The
role of natural resources in sustaining life on earth is extremely important
and we must ensure that we protect the environment and also make it easy
for it to replenish itself naturally.

Natural resources are the bases of life.
1) Source of fresh air and water - Life without air and water is
impossible and natural environment is the source of fresh air, water
necessary for all living and non-living things on earth. If these important
sources are polluted, it will affect all the living beings on earth. Nature
always seems to apply its natural processes to refine and purify them.

2) Habitat - Soil, forests and water are the habitat of different animals.
Human beings use soil, water, minerals and forest resources for building
houses, bridges and roads. Soil is the habitat of micro- organisms, insects,
worms and plants. Water is habitat for aquatic animals. Forest is the living
place of wild animals and it also purifies the environment by reducing the
CO2 level and other various harmful and poisonous gases in the
atmosphere. Without forest and trees help in the increase in rainfall.
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3) Source of food - The land and forest are important natural resources
and good source of food to living beings.

4) Natural beauty - Natural beauty of a country attract tourists from
different places and leads to the economic growth of the country. Tourism
industry flourishes and develops contributing to the National Economy of
the country. It also helps for the development of tourism industry by
attracting tourists.

5) Economic development - Economic development of a nation depends
on the availability and utility of its natural resources. Proper use of natural
resources helps in the economic development. Agriculture and industrial
development depends on the availability of these resources. Natural
resources help for the tourism development and increase revenue.

6) Area of study and research - Nature is a vast and complex
phenomenon. It is so wide that even a tiny part of it is enough for
conducting study and research programs.

1.4 FACTORS OF NATURAL RESOURCES

1.4.1 Land
Land is an important factor of the natural resources. Man uses land

for different purposes. Land is considered as an important factor of the
production. Depending on the Ph value the fertility of the soil is decided
and accordingly it is bought and put to use. Land value depends on the
fertility of the soil. Weather and climate of the region, composition of
land, type of soil, formation of soil, type of agricultural production and
other factors affect the fertility of the soil. Classification of the soil can be
done on the Ph factor of the soil. The quality and possible production of
food grains can be estimated. We can increase the production capacity of
the soil by making some technical changes and by using the biotic factors
to increase the fertility of the sol.

Land is one of the factors of production. Land and soil are non-
renewable sources and they cannot be produced. So a proper planning and
management of the utilization of the usage of land is to be done.

Land is an important factor in the agricultural process. Out of the
total land available in India 60% of the land is under agricultural sector.
The geographical condition in different region is different. Depending on
the type of soil it is used accordingly. To increase the fertility of the soil it
has to be maintained and conserved. But due to industrial development in
the rural areas land in the respective areas is utilized for setting up
industries and for the infrastructure required. As a result percentage of the
productive land is decreasing. Along with rural development
infrastructural development, which includes water supply, electricity,
transport and communication uses the productive land and the percentage
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of productive land is decreased. The usage of productive land for
industrialization reduces the percentage of agricultural production.

Due to industrialization in the rural areas more land is required for
setting up new industries. Agricultural land is used along with barren land
for setting up industries has resulted in the decrease in the land under
crops. Saline soils are also used for industrial projects. The problem of
employment of the labourers working in the agricultural fields has come in
light due to rural industrialization. While acquiring land for industries
problems like increasing population, land conservation should be
considered.

Fertility of the soil is decreased due to water logging in the fields,
use of chemical fertilizers in an unorganized manner, wrong methods of
agricultural operations and overall usage of land or industrial purpose. Out
of the total geographical land 40% is barren and is unused, but if
maintained can be used for agricultural purpose. For example: for
horticultural plantations - mango plantation.

1.4.2 Water
Water factor depends on many other factors as it is a limited

natural resource and conservation of it is very essential. Underground
water level can be increased by means of water saving methods like
percolating the water in the ground, by building bunds to stop flowing
water and equal distribution of water, digging trenches to store water and
thereby increase underground water level and most important is to plant
more and more trees to increase the water level. This water can be utilized
during the non- rainy seasons.

Water conservation methods are implemented everywhere to deal
with the water storage problem. Available water is related to the various
factors like soil conservation, afforestation, and bunding on the mountain
slopes. The more conservation of water the more availability of water.
Konkan region receives heavy rainfall during the season still they suffer
the problem of water shortage. Nature gives us water in abundance but it is
we who are responsible for this water shortage problem and not the nature.
We should take more efforts to conserve water through bunding and
making the water percolate in the soil to increase the surface water and the
underground water level. So planning is essential so that we don’t face the
water problem.

More water will be required due to increasing industrialization,
population, urbanization and other reasons. To fulfill these needs millions
of rupees have been invested on various schemes for the same. Water
facilities were provided to the urban areas through the water schemes from
the rural areas. But the fact is that no measures were taken for water
conservation in the rural areas, which is the greatest demerit of our
planning. Because of this even after 71 years of independence we are not
able to solve the water problem of our country.
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There is consistency of rainfall in our country with increase or
decrease in the proportion of rainfall. If the rain -water is conserved and
harvested at the time of rainfall we won’t ever face drinking water
problem in future. This gift of nature must be preserved and conserved and
utilized in an organized manner.

1.4.3 Weather
Weather is one of the important dominant factors. It is not possible

for us to control weather as it is beyond the capacity of human beings. But
it is possible to study it and use it to increase our agricultural production.
Plants, trees, fruits, flowers, vegetables grow in the region having
favourable climate for it. We can study the effects of climate and weather
in a region and the crops related to it will help us to take agricultural
production on a large scale.

Another profession depending on weather and climate is fishery. A
detailed study of weather and climate provides necessary information to
the people depending on the agriculture and other occupations related to it.
This will help to increase the production in agriculture, fishery and other
occupations subsequently raising their standard of living.

1.4.4 Forests Resources

Plants and trees are also important factors of natural resources.
Land under forest is important like the land under agriculture. Forest
includes dense cluster of trees, dispersed trees, pastures, shrubs, grass,
creepers. These different factors protect and conserve the forest. Forest
resources stop soil erosion due to the rain and fertility of the soil is
improved with the help of different byproducts of trees like fallen leaves,
flowers, fruits, stems, twigs and other byproducts. Trees slow down the
force of flowing water and help to percolate the flowing water in the soil.
Trees help to reduce the pollution created by the growing industries by
inhaling carbon dioxide and exhaling oxygen. Major solution to solve the
pollution problem is to grow more trees. Trees and plants help to make the
human life happier.

Forest is the home for many birds and animals and other wild
animals. It provides food, fodder and shelter to the animals and birds and
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also protects the plant species and animals on the verge of extinction. It
provides medicines and medicinal herbs for human beings. Fruits, flowers,
leaves, stems, twigs, barks of the tree is used for making different types of
medicines, organic fertilizer and compost fertilizer.

Forest help in the human development but still man has
deteriorated the forest to a large extent. Forests have been destroyed for
urbanization and industrialization and industrialization doesn’t mean
development. To fulfill the needs of growing industrialization and
urbanization trees are cut down on large scale, and forests are destroyed.
Forest resource is renewable but it also requires time. As a result we are
facing the problems like pollution of all the resources, disturbance in
ecological balance, global warming and other natural disasters. If this
deterioration problem is not taken note of seriously in the nearby years it
will be a great threat to human life in the coming years. The rate at which
deforestation is taking place in India, many birds and animal species are
going to become extinct forever. Destruction of natural balance of
ecosystem will destroy our only home planet earth much sooner than you
think. Some countries and people have understood the demerits of
deforestation and have implemented programs like Afforestation,
Vanamahotsav, plant more trees, social forestry. Various Non-
governmental and governmental organizations have implemented various
programs related to the benefit of the ecological balance.

1.4.5 Animal Resources
Rural economy of India depends on agriculture and the animal

resources required for doing agricultural operations. Rearing animals is
also one of the allied activities and subsidiary occupation of the farmers.
Animal husbandry, poultry, piggery, goat and sheep rearing duck rearing,
honeybee keeping, sericulture, fish farming are undertaken as subsidiary
occupations along with agriculture. In some places these occupations are
practiced as main occupations. Transport facilities like trucks and tractors
cannot reach the farms in the remotest areas of rural India. So animal
resources are used for cultivating land, transport of goods and other related
works.

Allied activities and subsidiary occupations help to solve the food
problem in both rural and urban areas. We get food, milk and dung from
animals and also use them for transport. Animals have significant
importance in the rural economy. Integrated Rural Development program
was implemented to solve the poverty problem in the rural areas. This
program utilized the available animal resources in the rural areas. The
families not having agricultural land for cultivation use barren land for
rearing animals and can earn some income for their living. Out of the total
available animal resources in the world 1/6 of it is in India. Food, fodder,
health and hygiene, shelter, cleanliness of the animal shelter and the
surrounding area along with medical facilities are the essential things to be
taken care of.
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White revolution increased the milk production by using cross
breeding techniques. But this led to negligence of pure breed animals. It is
very essential to preserve our animal wealth so that the good quality
breeds can improve their production capacity and can increase the
employment opportunities in the rural areas. For this a proper planning
and implementation of the program for the animal resources is necessary.
As of now people have understood the benefits of pure breed animals and
have again started taking care of and breeding pure original breeds of
animals for milk purpose.

1.4.6 Fisheries
Fish available in the sea is also a natural resource. Fish has high

protein content useful for human beings and nowadays fishing is done on
large scale with the help of mechanized boats. The net used in this type of
fishing not only catches big fishes but also small fishes that are not grown
properly resulting in the decrease of population of fishes in the sea.
Mechanized boats have not only minimized the fish catch in the sea but
also the problem of employment and source of living has aroused. Fish
food is also available from rivers and ponds from which the need is
fulfilled. To increase the production of fishes in the sea fishermen should
be taken into confidence to accept the idea of marine-park, so the problem
of fishermen employment and income can be increased in turn raise their
standard of living.

1.4.7 Energy resources
Energy resources have a greater significance in the development

process. It is necessary for agricultural processes, transport, in industries,
cooking process, for domestic use. In India traditional sources of energy
like wood, coal, cow-dung, kerosene, diesel and petrol are used to fulfill
the need for energy. As these sources of energy are available naturally
they are limited. The unlimited use of these limited natural resources (i.e.
non-renewable source of energy) by human beings is on the verge of
extinction resulting in an imbalance in the nature. A solution to this
problem is to find an alternative source of energy. In other words we can
say we have to use renewable source of energy like solar energy, wind
energy, tidal energy, hydroelectricity, nuclear power for peaceful purpose.
In rural and urban areas bio-waste collected from animals and human
beings can be used to prepare biogas or methane gas for fuel purpose and
the slurry can be used as a fertilizer in the fields which increases the
fertility of the soil, food waste can be decomposed to form manure and can
be used for gardens, kitchen gardens and also be supplied to rural farms.
Using biogas and other appropriate technology has reduced the cutting of
wood for fuel in rural areas to a great extent.

Human brain and human power is also a natural resource that has
to be utilized with the help of science and technology to balance the
ecology for a better future for all the living things on earth.
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1.5 PROBLEMS ASSOCIATED WITH NATURAL
RESOURCES

Even though natural resources are the basic support structures of
life, too much or too little offit can come with a lot of trouble and conflict.

Too little Natural Resources : In many regions of the world a mix of
limited resources, overpopulation and environmental degradation,
ecological imbalance, has produced extreme poverty and income
inequality in the society which in turn have fuelled grievances, rebellions,
conflicts and communal wars in the society resulting in the destruction of
the available natural resources.

Too much Natural Resources: This problem is much bigger in regions
with excess natural resources. Greed, corruption, and conflict from
revenue distribution, resource ownership, decision making, management,
and access has fuelled local and international conflict.

1.6 THREATS TO NATURAL RESOURCES

A) Overpopulation: This is probably the most significant, single threat
that natural resources face. Increasing population at a faster rate puts more
pressure on the available natural resources.

1) Land Use: Increasing population leads to more demand for food and in
turn this leads to more land under cultivation to increase food production
and more land for building houses for the increasing population. Green
revolution fulfilled the need for food for the increasing population by
making use of hybrid seeds, chemical fertilizers, pesticides, insecticides
and fungicides. This technology used small piece of land giving more
agricultural production. Many forest or vegetative lands converted to
settlements for people, roads and farms. These have serious repercussions
on natural resources.

2) Forests : Forests were cut to a large extent to fulfill mainly the demand
for wood for human settlements and for fuel purpose resulting in
deforestation.

3) Fishing: Fishery occupation is also on the verge of being destroyed
slowly due to mechanization in this business. Fishing for subsistence by
fishermen at local level did not harm the water ecology. But big
companies with big trolleys have created big problems not only for the
local fishermen but also to the seafood chain in the sea and oceans. The
big trolleys catch fish overall not leaving the next generation small fish to
survive. Big and small fish are caught together which results in the
decrease in the number of fishes to lay eggs and thereby destroying the
fish and other creatures in the sea.
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4) Need for more: Human's demand for a comfortable and luxurious life.
For this more the development more the destruction of ecology and the
surrounding habitat in the environment. Human settlements,
transportation, communication, entertainment, recreation are some of the
demands, which are fulfilled by destroying mother earth. If all this is done
without harming the nature it is more beneficial or else the destruction is
for sure by facing the problems of rainfall, drinking water, soil erosion, air
pollution, water pollution, sound pollution, ecological imbalance, natural
scenic beauty, etc.

B. Climate Change
The changes in climate pattern as a result of excessive

anthropogenic CO2 is hurting biodiversity and many other biotic and
abiotic natural resources. Species that have acquainted to their
environments might perish and others will have to move to more
favourable conditions to survive.

C. Environmental Pollution
Land, water and air pollution directly affect the health of the

environments in which they occur. Pollution affects the chemical
composition of soils, rocks, lands, ocean water, freshwater and
underground water, and other natural phenomena. This often has
disastrous consequences in the environment and the living and non-living
things on earth.

1.7 RESOURCE RECOVERY

Now-a-days waste is viewed as a potential resource and not
something that must end up in the landfill. From paper, plastics, wood,
metals and even wastewater, experts believe that each component of waste
can be tapped and turned into something very useful. All these waste can
be recycled and reused. Wastewater can be treated and used for kitchen
gardens, agricultural purpose, in industries. Plastic also can be recycled
and reused, paper is recycled, metals also can be recycled and reused for
different purposes. Fossil fuel used by the pulp and paper industry largely
through energy efficiency measures, power recovery through co-
generation and increased use of biomass.

Resource recovery is the separation of certain materials from the waste
we produce, with the aim of using them again or turning them into new
raw materials to be used again and again. Preparing compost manure and
recycling of materials that are used for the purpose of leveling the land.
Wet organic waste such as food and agricultural waste is considered waste
after food consumption or after an agricultural activity. Traditionally, it is
collected and sent to a landfill. In Resource Recovery, it is collected and
diverted to composting or anaerobic digestion to produce bio-methane or
biogas. We can also recover nutrients through regulator-approved use of
residuals.
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The concept is applied in household settings too. The residents can
drop off waste that they have already sorted in their homes, which makes
it easy for waste recovery organizations to pick them up for further
processing. Recovering waste will give us many environmental and
economic benefits if taken seriously but it involves good planning for
waste management, educating people about the benefits of sorting the
waste and recycling it, making people understand to participate in this
cause and most important making use of appropriate technology.

Resource recovery benefits us by reducing our need to search for
new raw materials, thereby saving the environment. For example, by
separating and collecting all waste paper products that are generated, we
can recycle them to reduce the need for new pulp, from timber. Less
energy is required in recycling old materials than new raw materials.  

The demand for potable water can be greatly reduced if we can
divert all wastewater for treatment and re-use. We can use it for gardening,
agriculture, sanitation and flushing in toilets (cleaning) and also can be
reused for industrial purpose.

1.8 SUMMARY

Human beings always strive for their development. For this he
makes use of the different factors available in the nature for ex- animals,
land, plants etc. his progress and prosperity depends on the available
natural resources. But in the developmental process man has started
destroying the natural resources available to him, which has created
problems of environmental imbalance and global warming. So it is very
essential for man to make use of the available natural resources very
carefully. For the survival of human being man has to conserve these
available natural resources. Human being is always in search of way to
develop him-self and with the available technique & technology, research
and hard work he always has tried to raise his standard of living.Now-a-
days waste is viewed as a potential resource and not something that must
end up in the landfill. From paper, plastics, wood, metals and even
wastewater, experts believe that each component of waste can be tapped
and turned into something very useful.

1.9 SELF STUDY

1. What are natural resources and give its classification?

or

1) What are natural resources and explain the factors of it?

2) Explain the importance of natural resources in rural development.

3) Explain in detail the factors of natural resources.
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4) Write in short the problems associated with natural resources.

5) What are the threats associated with natural resources?

6) Natural resources are the bases of life - explain.

7) Write short notes on:

 Concept of natural resources

 Renewable resources

 Non-renewable resource

 Metallic and Non-metallic resources

 Resource recovery
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Unit-2
CONSERVATION OF NATURAL

RESOURCES

Unit Structure :

2.0 Objectives

2.1 Introduction

2.2 Concept and Definitions of Conservation

2.3 Importance of Natural Resources

2.4 Conservation of Natural Resources

2.5 Ways of Conserving Natural Resources

2.6 Natural Resource Management

2.7 Summary

2.8 Self Study

2.0 OBJECTIVES

1) To understand the nature of conservation of natural resources.

2) To study the benefits of conservation of natural resources in rural
India.

3) To get information about the programs implemented to conserve
natural resources.

4) To study the positive impact of conservation of natural resources.

5) To study the obstacles in the conservation of natural resources.

2.1 INTRODUCTION

Natural resources (land, water, biodiversity and genetic resources,
biomass resources, forests, livestock and fisheries) – the very foundation
of human survival, progress and prosperity, have been degrading fast, and
the unprecedented pace of their erosion is one of the root causes of the
agrarian crisis that the country is facing. The demographic and socio-
economic pressures notwithstanding, the unmindful agricultural
intensification, over use of marginal lands, imbalanced use of fertilizers,
organic matter depletion and deteriorating soil health, extensive diversion
of prime agricultural lands to non-agricultural uses, misuse and inefficient
use of irrigation water, depleting aquifers, salination of fertile lands and
water logging, deforestation, biodiversity loss and genetic erosion, and
climate change are the main underlying causes. Air, water, soil, minerals,
fuels, plants and animals are the natural resources on earth. Food, water,
air and shelter coming from natural resources are essential for our



16

survival. But people often waste natural resources. Animals are hunted
very cruelly for their tusk, skin, horns, etc. Forests are cleared for human
settlements and other luxurious life thus exposing land to wind and water
damage. Fertile soil is washed away in the absence of trees and plants.

Wrong techniques of farming practices resulting in the loss of
fertility of soil, water-lodging problems, use of chemical fertilizers in
excess, soil erosion, wind erosion, water erosion in the absence of trees are
some of the reasons for depletion of natural resources. Fuel supplies are
also on the verge of extinction if not diverted to the appropriate
technology. Water and air are polluted to a great extent. Natural resources
are often wasted knowingly and unknowingly. If resources are managed
carelessly, they will be used up very soon letting us in critical condition. If
used wisely, efficiently and appropriately the natural resources will last
much longer. Renewable resources can be replaced quickly or take long
time for replacement for example plants and trees, but the non-renewable
resources cannot be replaced at any cost for example - fossil fuels.

Conservation is the practice of caring for the natural resources used
by all living things in the present and future. People should be made aware
of the depletion resources and it is through conservation of natural
resources our future can be secured. The increasing population on earth is
using the available natural resources very much speedily. People very well
know that continuation of life on earth depends on the careful use of
natural resources but knowingly it is ignored to some extent.

2.2 CONCEPT AND DEFINITIONS OF
CONSERVATION OF NATURAL RESOURCES

Nature has provided the three basic natural resources soil, water
and vegetation as assets to the human beings. The survival of the human
beings depends on the natural resources on the earth. Apart from soil,
water and vegetation biodiversity and genetic resources, biomass
resources, forests, fisheries, livestock, flora and fauna are also considered
as natural resources.

“One of the basic problems associated with economic
development, poverty alleviation and maintaining human environment is
how to prevent depletion of natural resources such as water, forests,
wildlife, minerals and the like. People of the developed world being
conscious of the various problems associated with over exploitation of
natural resources are making efforts to evolve appropriate strategies in
terms of norms, institutions and policies for the conservation of natural
resources. People are now increasingly aware of the consequences of
depletion of natural resources and environmental degradation like global
warming ozone layer depletion, acid rain, famines, droughts, floods,
scarcity of fuel, firewood fodder, ill health, starvation and many others.”
(Eugen P. Odum and Gary W. Barrett)
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Conservation is referred to the management of valuable natural
resources used by living beings on earth. The term conservation was used
in the late 19th century. It is now used in a broader concept i.e. to conserve
the earth itself by protecting its capacity for self-renewal. Conservation is
defined as “The protection, preservation, restoration and rational use of all
resources in the total environment.”

Development and conservation can coexist in harmony if the
environment is used in such a manner that it ensures to have the resources
for the future. This is called as sustainable development. To live
sustainably we have to conserve so many different resources. Managing
natural resources and conserving and preserving the ecological balance are
the seen today as the essential elements of rural development. The
ministry of environment is intended not only to correct the damages
resulting from rapidly increasing urbanization and industrialization, but
also to address the degrading ecosystem. While taking into account the
various categories from rural areas rural development projects should
ensure the protection of the environment and the surrounding ecology.
New techniques have been developed so as to minimize the damage to the
natural resources by understanding the functioning of agricultural
operations.

2.3 IMPORTANCE OF NATURAL RESOURCES

The ecological balance on earth is a very important issue as the
survival of mankind depends on it. Overuse of natural resources has
caused a serious imbalance. Factors like deforestation leading to
environmental imbalance and global warming, depletion of oil and natural
gas creating fuel shortage & price hike and increasing number of vehicles
on road creating air pollution to its maximum level, shortage of water due
to water erosion as the flow of running is not blocked and allowed to
percolate in the soil to increase the underground water level, power
generation requires fuel which is on the verge of extinction, soil erosion
due to many factors like soil washed away by running water, wind erosion
as there are very few trees to block the speed of wind all contribute to
environmental issues such as global warming and environmental pollution.
These environmental issues in turn are creating the future shortage of
natural resources. In short it is vicious circle that we are entangled in. As
some of the natural resources are nonrenewable they are on the verge of
extinction and have put a question mark in front of us what next.
Therefore it is very important to conserve the natural resources as our
survival totally depends on it. Alternatives for the nonrenewable resources
are found like solar energy, tidal energy, wind energy, hydroelectricity,
geo-thermal energy. These alternative sources are not only eco friendly
but are also can control the ecological imbalance. They help to conserve
the natural resources to a great extent. So in short to control the air, water,
soil and sound pollution it is important that we conserve the natural
resources and use the alternative sources to save mother earth.
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2.4 CONSERVATION OF NATURAL RESOURCES

Conservation of natural resources is referred to as the sustainable
utilization of natural resources, like soils, water, plants, animals, minerals,
timber, fish, topsoil, pastureland, and also to the preservation of forests &
forestry, wildlife & wildlife refuge, sanctuaries, parkland, and watershed
areas. In broad concept conservation of natural resources is to protect its
ability for self-renewal. Present thinking as well favors the protection of
the whole ecological regions by the production of “biosphere reserves.”

Methods of Conservation
Consumption of natural resources has been increasing year by year

with an increase in human population and their standard of living.
Confrontation of conservation means comprehending the complicated
connections amongst the natural resources and creating a balance between
resource utilization and protection to ensure a sufficient supply for
potential generations. A variety of conservation methods are used to
achieve this goal. Reducing consumption of resources, protecting them
from pollution, recycling and preserving the resources.

Global natural resources are interconnected in a complex and little
understood web and are preserved in many ways by using fundamental
conservation methods and each resource has a unique set of conservation
problems and solutions for the same. If one thread of the entire web is
damaged the whole web structure will be weakened. Therefore it is
important that this connectivity of natural resources be addressed in the
search for solutions to the resource shortages. For example it would be
waste of work to conserve soil without considering the needs and effects
of nearby water and vegetation resources.

Balance in nature is disturbed if we continue to overuse the natural
resources, which can cause a great threat to the survival of living things on
earth. Deforestation, depletion of oil and gas, shortage of water and power,
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soil erosion leading to lack of agricultural growth, all contribute to the
serious environmental issues such as global warming and environmental
pollution. These environmental issues further lead to shortage of natural
resources trapping us in the vicious circle of imbalance of natural
resources. If we continue to deplete these natural resources at the present
rate the environmentalist have predicted that there would be major
shortages or even complete extinction of them in the near future. As a
result conservation of natural resources is essential for our survival.

2.5 DIFFERENT WAYS OF CONSERVING NATURAL
RESOURCES

Depending on the natural resources has made their conservation a
menacing task but not impossible. Here are some ways by which we can
conserve our precious natural resources and do a bit to save the
environment.

a) Conserving the Trees
To conserve trees the indispensable natural resource we have to go

green at home and wherever possible.

 As it takes lot of trees to make a small amount of paper and to save
trees recycled paper products can be used whether writing on it or
printing on it.

 Unnecessary use of paper should be avoided. Stop printing every
information and sign up for e-billing and net banking services to avoid
bank statements and paper bills, bank forms, other unnecessary paper
work in banks, offices, schools, etc.

 Every person should plant a tree in his name and taking care of it for
lifetime means doing a bit for the environment. In short planting and
adopting a tree can be a solution for the loss done to the environment
by human beings.

 Participate in tree conservation projects organised in the locality, town
or city, state or in the country or wherever you are in the world.

b) Conserving Water
Water being the basic resource is used for many purposes. But due

to lack of proper planning it is wasted a lot as a result many parts of the
world are facing problem of water shortage. It is very important to
conserve water as it is of prime importance for the stability of the
environment. Following are a few methods to conserve water:

 Harvesting of rainwater is one of the solutions for this problem.
Harvested water can be used for the all year round if stored effectively
and in proper manner and good storage system.

 Flowing rainwater can be stopped by building bunds in the path of
running rainwater so that water-flow is slowed down and the water is
percolated in the soil thereby increasing the ground water level.
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 Planting more and more trees also helps to increase the ground water
level in any area. Roots of the trees go deep into the soil thus by
making path for the water to be stored underground.

 Cleaning the riverbanks and riverbeds also help the water to percolate
and increase the water level.

 Making use of appropriate technology to water the plants and fields
like sprinklers, jet sprays or any other simple methods by making use
of locally available things.

 Stop leakage of taps by repairing them in time, use bucket of water
instead of using shower for taking bath, use stored water for washing
and cleaning, find methods to be slightly old and arduous, but it is
something that you must do if you wish to leave behind at least a little
of these resources for the coming generations.

 Stop dumping things in the seas and rivers and lakes. Not only does
marine life get affected, the water becomes polluted and dangerous for
use thereafter.

c) Conserving Energy
Oil, natural gas, minerals and fossil fuels are the resources from

which we get energy. As these sources are non-renewable sources of
energy, due to overuse they are on the verge of extinction if we don’t find
any alternative source of energy. Fuel used in the vehicles; create lot of air
and soil pollution creating hazardous and severe health problems. There
are many ways to conserve these resources and provide a healthy
environment to the living beings on the earth.

Fossil Fuels:
Fossil fuels are formed over millions of years and are produced

from the remains of ancient plants and animals. Once we us them up, they
cannot be replaced as they are non renewable. We need to conserve fossil
fuels so we don’t run out of them. Burning of fossil fuels release carbon
dioxide and carbon monoxide gases in the atmosphere, thus contributing
to Global warming. There is a change in the ecosystem resulting in the
warming of oceans and becoming more acidic - a threat to sea life. Sea
levels are rising which is a threat to the people living on coastal areas.
Some areas suffer from floods and some have droughts. So scientist are
exploring alternatives to fossil fuels. They are trying to produce renewable
biofuels. Alternative sources for energy are solar energy, wind energy,
tidal energy, hydroelectricity, geo-thermal energy. Everyone can help
conserve fossil fuels by using them carefully.

Minerals:
They include coal, petroleum (oil), and natural gas. People rely on

fuels to power vehicles like cars and airplanes, to produce electricity, and
to cook and provide heat. Many of the products used are petroleum based
for example:- Plastics, Synthetic rubber, fabrics like nylon,
medicines, cosmetics, waxes, cleaning products, medical devices, and
even bubblegum. Electronic products contribute to a lot of E-Waste
containing minerals as well as petroleum-based plastics. Many of them
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also contain hazardous materials that can leach out of landfills into the soil
and water supply. Promoting sustainable mining methods and recycling of
materials can help to conserve mineral resources to a great extent.
Recycling not only keeps the hazardous materials out of landfills, but also
reduces the energy used to produce new products. For e.g. recycling
aluminum saves 90 percent of the energy that would be required to mine
new aluminum.

Turn off lights and other electronics when not using them.
Purchase energy-efficient appliances and weatherproof the home. Walk or
ride a bicycle if living close to work place as it would save the
environment and healthy also, carpool, and use public
transportation whenever possible the best way to conserve natural
resources. Turn off electronic and electrical devices when not in use as
they consume electricity even though they are on standby mode. Use
energy star ratings electrical devices as they consume less electricity and
reduce the effects of global warming. Solar energy is the best option to
conserve energy as it saves electricity and natural gas to a great extent.
Solar heaters, solar cookers, solar driers are the common appliances which
save electricity.

d) Conservation of Forests
A forest is a large area covered with trees grouped so

their foliage shades the ground. Forests make available a lot of social,
economic, and environmental benefits and possess fantastic biodiversity.
Forests provide habitats for animals and plants, recreational opportunities,
store carbon, help in reducing global warming, protect soil by
reducing water runoff and thereby reduce soil erosion, add nutrients to the
soil through leaf litter, provide people with lumber and firewood. Forests
are home to more than two-thirds of all known land species. Forests play
the role of crucial defense against global climate change. Through the
process of photosynthesis, they create life-giving oxygen by making use of
enormous amounts of carbon dioxide, the atmospheric chemical majorly
responsible for global warming. Forests may decrease the effects of global
warming by reducing the carbon dioxide proportion in the atmosphere.
Irrespective of this large areas of thickest forests in the world have been
cleared for wood fuel, timber products, agriculture, and livestock.

Deforestation is the process of clearing away forests by cutting
them down for wood or burning them to make way for farming or
development. Deforestation destroys wildlife habitats and increases soil
erosion, releases greenhouse gases into the atmosphere, contributing to
global warming. Deforestation also harms the people who rely on forests
for their survival, hunting and gathering, harvesting forest products, or
using the timber for firewood. Sustainable forestry practices are critical for
ensuring we have these resources well into the future.
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e) Conservation of Soil
Soil is a vital ingredient for food production. High quality soil

helps to grow good crops for humans and animals. Many of the
conservation efforts depend on each other. For example plant and animal
conservation depend on soil conservation. Poor farming methods, such as
repeatedly planting the same crop in the same place, deplete nutrients in
the soil. Water and wind erode the soil to a large extent by wrong methods
of farming. If the crop is taken by consulting the agriculturist it might slow
down the process of soil erosion. For instance taking different crops
having different root systems and leaves help in the process of soil
conservation. Clear cutting method increases the chances of losing
productive topsoil to wind and water erosion. But selective harvesting
leaves other trees standing to anchor the soil.

f) Conservation of Biodiversity
Biodiversity is the variety of living things that populate the Earth.

The products and benefits we get from nature rely on biodiversity. We
need a rich mixture of living things to provide foods, building materials,
and medicines, as well as to maintain a clean and healthy landscape. But
people through hunting, pollution, habitat destruction by way of
deforestation contribute to global warming and are speeding up the loss of
biodiversity at an alarming rate.

We need to protect biodiversity to ensure we have plentiful and
varied food sources. Biodiversity is important for more than just food but
also for medicine. Government has established parks and preserves to
protect wildlife and their habitats. Abolishing hunting and fishing
practices that may cause the extinction of some species is a step taken
towards the conservation of biodiversity.

2.6 NATURAL RESOURCE MANAGEMENT (NRM)

Natural Resources Management (NRM) refers to the sustainable
utilization of major natural resources, such as land, water, air, minerals,
forests, fisheries, and wild flora and fauna. Over- exploitation of natural
resources by growing population has resulted in various severe problems
like Destruction of vegetation has resulted in land degradation,
denudation, soil erosion, landslides, floods, drought and unbalanced
ecosystems. A balanced ecosystem is an urgent need as the natural
resources (land, water, biodiversity and genetic resources, biomass
resources, forests, livestock and fisheries) – the very foundation of human
survival, progress and prosperity, have been degrading fast, and the
unprecedented pace of their erosion is one of the root causes of the
agrarian crisis that the country is facing. The demographic and
socio- economic pressures notwithstanding, the unmindful agricultural
intensification, over use of marginal lands, imbalanced use of fertilizers,
organic matter depletion and deteriorating soil health, extensive diversion
of prime agricultural lands to non- agricultural uses, misuse and



23

inefficient use of irrigation water, depleting aquifers, salination of fertile
lands and water logging, deforestation, biodiversity loss and genetic
erosion, and climate change are the main underlying causes. It is true that
nature takes care of its resources through natural process over a period of
time and maintains them. But ever- increasing population, developmental
activities and technological modernisation have over- exploited available
resources without taking into consideration the damage and consequences
for coming generations. Vegetation plays an important role in protecting
land and water. These resources are being depleted at an alarming rate
because of human intervention.

A vast effort is now needed to understand the economic, social,
and cultural functions of customs and practices of different social groups
involved in agricultural development and territorial management in order
to prioritize problems and arrive at a consensus of all those affected
concerning environmental protection. Social science research is needed
into marketing of agricultural products, circulation of cooking fuels,
village-town relations, and migration in order to determine the effects of
these phenomena on management and conservation of natural resources in
rural areas. Experimental research should be directed toward finding
practical solutions to problems encountered by rural cultivators. Different
research organizations should coordinate their programs to avoid
duplication of effort, and developing countries should be furnished access
to new techniques resulting from research conducted by developed
countries. Local populations must be involved in reforestation, water
conservation, and other projects at every stage from preliminary planning
to execution, if such plans are to succeed. Local populations themselves
should be able to care for equipment and infrastructure involved in these
efforts. Improved techniques of environmental protection must also be
developed at the micro level of individual farms and pastures. National
governments must redefine their role so that they become facilitators of
local action without coercively imposing programs from above.

Effective methods to conserve natural resources in short -
Use of alternative sources of power such as solar and wind energy,

Planting trees to prevent soil erosion, practicing of judicious ways to
conserve water in our homes, Use pipelines to transport oil, Growing of
vegetation in catchment areas, Treatment of industrial wastes and sewages
before they are released in the water bodies, Rain harvesting, Practice of
in-site or on site conservation of wildlife, Practice Ex-situ or offsite
conservation of wildlife, Formulation of policies to regulations to curb
poaching, Practice judicious ways of conservation energy, Use of biogas
in our homes, Use of bio-fuels, Ensure the recycling of wastes, Planting
trees in home compounds, Make use of electronic mails, Purchase hybrid
cars instead of the conventional cars, Use earth-bags instead of plastic and
paper bags, Use energy saving fluorescent bulbs, Industries can ensure the
make production efficient to reduce wastage, Use ceramic cups to
consume the daily cup of coffee rather than using disposable mugs, Water
the lawns and farms in the evening, Reuse old furniture, Practice crop
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rotation, Practice crop rotation, Encourage the use of drip and sprinkler
irrigation, Establish special schemes to preserve endangered plant and
animal species, Constructions of reservoirs, Formulate regulations to stop
over fishing, Control the number of cattle in a household to prevent
overgrazing and Constructing terraces and gabions in sloping land.

2.7 SUMMARY

In India, close to 275 million rural people depend largely on
natural resources for their livelihoods. However, over the last few decades,
the equilibrium between natural resources and livelihoods has been under
increasing pressure, threatening both the ecological security of the country
and increasing the vulnerability of rural communities. Rural populations
are, therefore, the primary stakeholders in biodiversity conservation and
sustainable use of natural resources. Through centuries of co-existence,
communities living in the proximity of biodiversity- rich areas have
acquired invaluable traditional knowledge that has shaped their culture
and livelihoods. Community-based natural resource management is a key
approach to conserving biological diversity and supporting local
livelihoods. Natural resources conservation can be done in several other
ways too. Simply making an effort to spread the word is a great way of
doing your bit for the world you live in. Set an example for others to
follow when it comes to the conservation of natural resources, that is so
fundamental for the survival of mankind in these trying times.

2.8 SELF STUDY

1) Give the concept and definitions of natural resources?
2) What is the importance of natural resources?
3) What is conservation of natural resources and different ways to

conserve it?
4) What is Natural Resource Management (NRM)?
5) Write short notes on
a) Natural Resourcesb) Conservation of Biodiversityc) Conservation of

Forest
d) Conservation of Soil e) Conservation of Trees
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Unit-3
SOIL

Unit Structure :

3.0 Objectives

3.1 Introduction

3.2 Concept- formation and composition of soil

3.3 Land Utilization pattern in India

3.4 Types of Land in India

3.5 Factors responsible for formation of soil

3.6 Summary

3.7 Self Study

3.8 Bibliography

3.0 OBJECTIVES

 To understand the nature of soil
 To study the characteristic features of the soil
 To understand the types of soil
 To study the use and usage of soil

3.1 INTRODUCTION

The most important natural resources that nature has provided to
humankind is the soil. It is an essential ingredient for growing plants. In-
fact it actually sustains life on the planet as it is a major component of the
earth’s ecosystem as well as life process. Soil is defined as, “The upper
layer of earth in which plants grow, a black or dark brown material
typically consisting of a mixture of organic remains, clay and rock
particles.”
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Soil is formed by the process of weathering. It is a process in
which rocks are broken down by the action of the wind, water and climate.
Soil is formed of different layers of particles of different sizes. The
features of soils depend on the type of rock from which it has been formed
and the type of plants growing on it. Each and every layer of soil is
different in color, texture, thickness and its chemical composition.

A vertical section of known as soil profile shows different layers of
soil and each layer is called horizon.
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Soil is the topmost layer of the earth's surface and is a mixture of
minute particles of disintegrated rocks, minerals, organic matter and
bacteria. Soil is formed when forces of nature such as temperature, rain,
wind, waves, animals and plants act on rocks and break them into tiny
pieces over a long period of time. The depth of soil is different in all parts
of the country. It may be only a few centimeters deep in some places while
in other places it may extend to as much as 30 meters. There are various
types of soil ranging from the fertile alluvial of the Indo-Gangetic plains to
the black and red soils of the Deccan Plateau in India. Different crops are
benefited by different types of soils through their unique physical,
chemical and biological properties.

3.2 CONCEPT

3.2.1 Formation of soil
Soil is an integral part of the biosphere and is essential for the

propagation of life on earth. Soil a dynamic natural body having complex
structure serves as a medium for plant growth. A set of diverse factors
such as parent material, climate, topography, biota and time form the soil.
Soil comprises a mixture of individual components, which give each soil
type distinctive characteristics and structure. The physical, chemical, and
biological properties of soils are interrelated, making soil an effective
medium for plant growth with additional functions. However, when soil
erosion takes place from land, it becomes sediment – a pollutant in water
bodies.

Soil formation is formed by the process of weathering beginning
with the physical and chemical breakdown of the earth’s rocks, caused by
atmospheric agents. Weathering process chip away rock fragments thus
modifying its inherent physical and chemical characteristics. It can also
synthesize new minerals that are essential for the soil formation.
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The two main pathways of weathering physical disintegration and
chemical decomposition are essential for soil formation and act differently
and simultaneously on the parent material creating recognizable features.
Physical disintegration occurs mainly in dry and cold environments where
the heating and cooling of the exposed rocks create physical stress and
cracking. It breaks down the rock into smaller pieces and eventually into
sand, silt and clay particles. Other forms of physical weathering come
from abrasion by water, ice or wind which, are just as significant to the
origin of soils and sediments. Simultaneously chemical processes release
soluble materials and minerals and alters the structure of the parent
material by chemical reactions. Chemical decomposition occurs in hot and
wet climatic regions. As this form of weathering is impacted by geological
and biological processes it is also known as biogeochemical weathering.
Water is an essential component for each of these forms of chemical
weathering reactions.

Nutrient cycling, plant growth, gas exchange, carbon storage and
waste disposal are some of the crucial functions of soil. For instance,
chemical properties control nutrient availability and transformations.
Physical properties influence plant growth, micro-organisms and water
transport while biological properties contribute to the structure of soil,
development and productivity.

3.2.2 Soil Composition
Soil composition is an important aspect of nutrient management.

Soil minerals and organic matter hold and store nutrients while, soil water
readily provides nutrients for plant uptake. Soil air plays an integral role in
nutrient management, since many of the microorganisms living in the soil
need air to undergo the biological processes that release additional
nutrients into the soil. The basic components of soil are minerals, organic
matter, water and air. The typical soil consists of approximately 45%
mineral, 5% organic matter, 20-30% water, and 20-30% air. These
percentages are only generalizations but in reality, the soil is very complex
and dynamic. The composition of the soil can fluctuate on a daily basis,
depending on numerous factors such as water supply, cultivation practices,
and/or soil type.

Figure 1. Approximate composition of soil.
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The solid phase of soil is generally stable in nature and they
include minerals and organic matter. If the organic matter in the soil is not
managed properly, it may get depleted. The liquid (water) and gas (air)
phases of the soil, are the most dynamic properties of the soil. The relative
amounts of water and air in the soil are constantly changing as the soil
wets or dries.

Solid particles in the soil can be inorganic or organic. The
inorganic particles are mainly minerals – silicates, oxides and hydroxides
of iron, aluminium, manganese, etc. are classified into skeleton and fine
earth, which are then divided into sand, lime and clay. The particles
derived from the alteration of rocks into smaller and incoherent material
accumulates to form superficial deposits and can occur in the same place
as the rock was disintegrated.

The degradation processes of vegetal residues (leaves, fruits, dry
branches or whole plants) and dead animals lead to the creation of organic
fractions of the soil. Organic compounds can be kept unaltered for long
periods (non-humic compounds) or be subjected to deep and fast changes
in their original chemical structure (humic compounds or humus).
Water and air occupy the free spaces between the solid particles (pores),
and form a thick and extended network that allows water to move in the
ground.

Soils are composition of mineral particles 45%, organic matter 5%,
air 25% and water 25%.

Mineral Particles:
They are the largest ingredient and make up approximately 45% of

soils. They are formed from the parent rock or the original rock that got
broken down by weathering and erosion to form the basis of soil. This
broken rock has minerals like calcium, phosphorous and potassium in the
soil on which the plants feed. The soil colour, depth, texture and Ph value
are influenced by the parent material.
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Organic Matter:
It is the decayed vegetation that is broken down by the micro-

organisms in the soil to form Humus. Humus is a dark jelly like substance
which, binds the soil together, improves its texture and increases the
ability of the soil to retain moisture. Brown soils are found in area of
deciduous forest areas where there is abundance of plant litter available to
decay. The colour of the soil indicates the percentage of organic content in
it. Darker soils have more organic content. There is lot of Humus in dark
soils.

Air and Water:
Air is very much essential for the survival of micro-organisms.

There would be a shortage of humus due to lack of air. The granular
structure of dark soils allow for good aeration. Without water in the soil
plants cannot survive. As mineral particles dissolve in water the roots of
plants can absorb the nutrients of them.

Texture :

Texture is the feeling you get when you touch the soil. It is
determined by the proportions of sand, silt and clay present in the soil. It is
the texture that determines how well can the moisture and roots penetrate
the soil and how well can the excess moisture drain away from the soil.
The ideal combination for soil texture is approximately 40% sand, 40%
silt and 20% clay forming a loam soil.
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This type of soil has a well-developed crumb structure which
allows water, air and organisms to pass through it easily, and even roots
can spread out easily. Water and nutrient retention is very good as it is
soaked up by the crumbs of the soil. Loam soils (dark soils) are ideal for
cultivation as they have good drainage and aeration properties.

Colour :

The colour of the soil also matters a lot. Light coloured soils
deflect sunlight while dark soils absorb more sunlight which, allows the
soil to heat up quickly and boost seed germination and crop growth
effectively. Heat is an important component in the humification process.
The humus content in the loamy soil is very high which makes the soil
darker thus supporting for good crop growth.

PH Value :

PH scale is used to measure the acidity of a substance and the ideal
PH value for agricultural soil is 6.5 a little bit acidic. High acidic soil lacks
calcium and potassium essential for the growth of plants and crops. It has
low levels of organisms vital for humification. Soils having PH value less
than 4 is mainly found in the mountainous areas and are less acidic. Brown
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soils have PH value between 5 – 7 which support a wide variety of plant
life as it is very fertile.

3.2.3 Characteristics of soil:
1. Fertile soil is rich in nutrients as it contains the necessary nutrients like

nitrogen, phosphorous and potassium essential for basic plant
nourishment.

2. PH of soil ranges between 6.0 to 6.8.
3. Fertile soil contains adequate minerals like boron, chlorine, cobalt,

copper, iron, manganese, magnesium, molybdenum, sulphur and zinc
promoting plant nutrition.

4. The soil organic matter in the soil improves the soil-structure which
enables the soil to retain more moisture and result in well-drained soil.

5. Fertile soil contains large amount of topsoil and also has a variety of
micro-organisms supporting plant growth.

3.3 LAND UTILIZATION PATTERN IN INDIA

Land being a scarce resource, its supply is fixed for all practical
purposes. With the increase in human population and economic growth the
demand for land for the different competing purposes is increasing
continuously. Several factors like size of human & livestock population,
demand pattern, technology in use, cultural traditions, location and
capability of land, institutional factors like ownership pattern &rights and
state regulation determine the land use pattern at any given time. If the
economic implications and ecological dimensions of land use pattern are
ignored, they can have adverse effect.

Land utilization pattern is shown in the above table. The available
land is classified in two parts on the basis of its use.
1) Agricultural Land
2) Non-Agricultural Land
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1) Agricultural Land:
Agricultural land accounts a little over 50% of the total

geographical area in the country and it means the land that is suitable for
agricultural production includes both crops including net sown area,
current fallows and land under miscellaneous tree crops & groves and
livestock.

2) Non-Agricultural Land:
This includes –
i) Land under forests and permanent pastures,
ii) Land under other non-agricultural uses (towns, villages, roads,

railways, etc.) and
iii) Land classified as cultivable waste as well as barren and uncultivated

land of mountain and desert areas.

The total effective area of the country (304.6m Ha) as per records
has been put to different categories of land use. Classification of land in
India has its roots in agricultural statistics. After independence land in
India was classified into five categories.

i) Area under forests,
ii) Area not available for cultivation,
iii) Uncultivated lands excluding current fallow,
iv) Area under current fallow, and
v) Net area sown.

It was seen that this classification did not give a clear picture of the
actual area under different categories of land use, that was required by
agricultural planning. So, after March 1950 land in India was reclassified
under nine different categories, viz., i) forests; ii) barren and uncultivable
land; iii) land put to non-agricultural uses; iv) cultivable wastes; v)
permanent pasture and other grazing land; vi) miscellaneous tree crops and
groves not included in the net area sown; vii) current fallows; viii) other
fallows; and ix) net area sown.

3.3.1 Changing trends in Land Use Patterns:
Geographical and Physical changes had taken place in all parts of

India in the land use pattern after the green revolution. In 1951-52, the net
area sown was 119.4 million hectares and by 2006-07, it was more than
141 million hectares. Forest cover increased from 14% of land cover in
1951-52 to more than 23.5%in 2006-07. There was an increase in the area
that was doubled cropped and multiple-cropped. The area under wheat and
rice increased significantly but, pulses, millets and fodder reduced.

1950-51 2006-07
Net sown area 43.77 48
Not available for cultivation 14.92 13.5
Forests 14.23 19
Fallow land 9.89 6
Other Uncultivated land 17.39 9.5
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Table India’s land use pattern in 1950-51 and 2006-07(Percentage of
total reporting area of 304 mHa hectare)

As the economy had grown changes in the land use pattern were
seen, resulting in the land being used for purposes other than agriculture. It
is increasingly used for building purposes especially in and around urban
areas which, has resulted in the decline in the pastureland due to pressure
from agriculture.

3.4 TYPES OF LAND USE IN INDIA

The important types of land use in the country are:
i) Forests area
ii) Land not available for cultivation
iii) Cultivable wasteland
iv) Fallow land
v) Net area sown

i) Forest area:
According to the National Forest Policy 1952, the reporting forest

area should be 33.3% of the total land. The area under forest after Indian
independence i.e. during the period 1950-51was only 40.48 million
hectares which accounts to only 14.2%.but now as per the report it has
increased to 80.20 million hectares accounting to 24.39% in the year
2017-18. The forest area is unevenly distributed in India. Due to heavy
rainfall and relief features the states reporting more area under forest cover
are Madhya Pradesh, Arunachal Pradesh, Orissa, Maharashtra, Andhra
Pradesh, Andaman & Nicobar Islands. While, Dadra & Nagar Haveli,
Punjab, Haryana and goa states have less forest cover.

ii) Land not available for cultivation:
Human settlements, transport routes, mountains, deserts, marshy

places, canals, quarries etc. come in this category accounting to 12.11% of
the total land in India. States of Arunachal Pradesh, Rajasthan, Gujrat and
Madhya Pradesh having more area come under this land use pattern.
Dadra and Nagar Haveli, Chandigarh, Andaman and Nicobar Islands and
Sikkim have less area fall in this land use pattern.

iii) Cultivable waste land:
This category of land use pattern covers about 8.6% of the

country’s total reporting land. It includes permanent pastures, other
grazing areas, land under miscellaneous trees, crops, groves and cultivable
waste. States of Rajasthan, Himachal Pradesh and Madhya Pradesh have
more area under permanent pastures and other grazing lands but have less
area in Manipur, Dadra & Nagar Haveli, Goa and Andaman & Nicobar
Islands. Cultivable waste land is more in Rajasthan, Madhya Pradesh and
Maharashtra but, very less in Tripura, Manipur, Sikkim and Punjab states.
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On one hand the land under miscellaneous tree crops and groves is
found high in the states of Uttarakhand, Uttar Pradesh, Odisha and Andhra
Pradesh andon the other hand Chandigarh, Goa, Delhi and Puducherry
reported very less area under this category.

iv) Fallow lands:
Fallow land is the land not utilized for cultivation for the last 3-5

years but, in future it can be cultivated. It accounts for about 8.13% of
India’s total land in this land use pattern. States of Rajasthan, Andhra
Pradesh and Jharkhand have more land in this category while, Tripura,
Dadra and Nagar haveli, Puducherry and Andaman & Nicobar Islands
have less land under this category.

v) Net Area Sown:
Out of the total reporting land in India 46.2% comes under net

sown area and there has been a phenomenal increase in it during last few
decades. The reason behind this is the reclamation of barren land,
uncultivable land, pastureland etc.

As per the land use statistics 2013-14, the total geographical area
of the country is 328.7 million hectares, of which 141.4 million hectares is
the reported net sown area and 200.9 million hectares is the gross cropped
area with a cropping intensity of 142 %.Net sown area has reached its
maximum level in Haryana while, Punjab, Uttar Pradesh, Himachal
Pradesh, Jammu and Kashmir, Meghalaya, Nagaland, Mizoram and
Arunachal Pradesh are reporting less than 30% of net area sown.

3.5 FACTORS RESPONSIBLE FOR THE FORMATION
OF SOIL

Major factors responsible for the formation of soil are the parent
material, climate, vegetation and other life forms along with the human
activities. These factors are separated but independent as the soil profile of
any region around the world is dependent on them.

a) Parent Material: it is deposited by streams or derived from in-situ
weathering wherein the soil acquires properties like the mineral
composition, colour, size of the particle and the chemical elements from
the weathered rocks.

b) Climate: It is considered as on of the important factors in the formation
of soil as it affects the rate of weathering of the parent rock.

c) Role of precipitation: The composition of the soil is modified by the
variability in the precipitation. For instance, the areas having little rainfall,
but the rate of evaporation is high leads to the accumulation of salts in the
soil. The intensive leaching due to heavy rains make the soil underlying
the tropical rain forests poor in nutrient.
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d) Role of Temperature: The fluctuations in temperature causes
shrinking and swelling, frost action and general weathering in soils. So, it
also plays an important role in the formation of soil.

e) Biota (Flora & Fauna and Microorganisms): Biota modifies parent
material to produce soil in association with climate. For example –
Leguminous plants have nitrogen fixing bacteria which, improves the
fertility of soil by fixing atmospheric nitrogen to ammonia or ammonium.
Leguminous plants like beans, peas and groundnuts take the nitrate ions
directly from these nitrogen fixing bacteria.

f) Topography (Altitude, Slope and Relief): It affects the soil processes,
soil distribution and the type of vegetation. So, it is treated as a passive
factor that modifies the effects of climate.

g) Time: It takes many years to form a layer of soil. The younger soils
gain some characteristics from their parent material. But after some years
as they age factors like addition of organic matter, exposure to moisture
and other environmental factors may change the features of soil.

3.6 SUMMARY

Soil is one of the most important natural resources provided by
nature to mankind. It actually sustains life on the planet as it is an essential
ingredient for growing plants. Soil is a dynamic natural body with a
complex structure that serves as a medium for plant growth. Soil is
essential for the propagation of life on earth and therefore is an integral
part of the biosphere. The physical, chemical and biological properties of
soils are interrelated, making soil an effective medium for plant growth
with additional functions. Soil composition is an important aspect of
nutrient management. The soil flora and fauna play an important role in
soil development. Soil is composed of both organic and inorganic matter,
and it is essential for life on earth to exist.

3.7 SELF-STUDY

1) Give the concept and formation of soil.
2) Discuss the different land utilization patterns in India.
3) Give the types of land in India?
4) What factors are responsible for the formation of soil?
5) Answer in detail the soil composition
6) Write short note on : Soil Composition
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Unit-4
TYPES OF SOIL IN INDIA

Unit Structure :

4.0 Objectives

4.1 Introduction

4.2 Types of soil in India

4.3 Soils in Maharashtra

4.4 Summary

4.5 Self-study

4.0 OBJECTIVES

1) To study the soil types in India
2) To study the different functions of different types of soil
3) To study the soils of Maharashtra

4.1 INTRODUCTION

Soil may look like dirty stuff that simply holds plants in the
ground, but it is the basis of thousands of food chains. Our way of living
depends on the soil. It is a multi-layered, complex system holding
nutrients for plants, providing a home for invertebrates &vertebrates. It is
the soil that helps us to grow crops and feed for the living beings on earth.

Different layers of soil perform different functions or have
different purposes. The top layer of the soil is rich in organic matter and
nutrients and is called Humus. Below lies the Topsoil containing Humus
ideal for plant growth. Subsoil is next level down to it containing lots of
minerals and some solid rock pieces. But it is less nutrient rich. Below this
is the weathered rock fragments containing very little organic matter.
Finally, below is the bedrock, the solid rock on which all the above said
layers lie upon.
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Soil is formed when rocks are broken down by the action of wind,
water, weather and climate. The quality of soil also depends upon the
rocks from which it has been formed and the kind of plants that grow in it.
Different types of soil are formed based on the size of the soil grains, the
larger the soil grains the muddier the soil when it gets wet. Clay, sand, silt,
chalk, peat and loam soils have different consistencies, allowing the
growth of different plants. pH of the soil also is an important factor as it
decides the alkalinity and acidity of the soil. It is difficult for a plant
species to get established if the soil is more acidic or alkaline.

4.2 TYPES OF SOIL IN INDIA

Soil is formed of different layers of particles which, are in different
sizes, in thickness, in texture, colour and chemical composition. There are
8 different types of soils found in India and they are as follows:
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1. Alluvial soils:

Alluvial soil is the largest and most important soil group of India.
It covers an area of about 15 lakh sq. km accounting to about 45.6% of the
total land area of the country. It contributes the largest share of our
agricultural wealth and supports massive India’s population. The parent
material of this soil is of transported origin. Much of the alluvial soil is
derived from the sediments deposited by the rivers in the Indo-Gangetic
plain. Some of the alluvial in the coastal areas have been formed by the
sea waves. The streams bring the produce of weathering of rocks from
mountains and deposit them in the low-lying areas. The alluvial soils are
immature with weak profiles and differ in consistency from drift sand to
rich loams and from silts to stiff clays and kankar beds are also present
occassionaly. Chemical composition of alluvial soils makes this type of
soil as one of the most fertile soil in the world. Alluvial soil has low
nitrogen. The proportion of potash, phosphoric acid and alkalies is
adequate, while iron oxide and lime vary within a wide range. Alluvial soil
are easily renewed by the recurrent river floods supporting un-interrupted
crop growth. Even the porosity and texture contribute to good drainage
and other favourable conditions for prolific growth.

Alluvial soils occur widely in the Great Indo-Gangetic plains from
west to east. It starts from Punjab to West Bengal and Assam. Further they
also occur in deltas of the Mahanadi, the Godavari, the Krishna and the
Cauvery and are called deltaic alluvium. Also called as coastal alluvium
along the seacoast. Northern parts of Gujarat have some cover of alluvial
soils and some are found in the Narmada and Tapi valleys.

Alluvium of the great Indo-Gangetic plain of India is divided into
new or young Khadar and old Bhangar soils. The khadar soils are found in
the low-lying areas of the valley bottom that are flooded almost every
year. These soils are pale brown, sandy clays and loams, are very dry,
leached, are less calcareous and carbonaceous means they are less
Kankary. Old bhangar soil is found on high places 30 meters above the
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flood level. It is dark in colour and have more clay. A few meters below
the surface of the Bhangarlie the beds of lime nodules known as Kankar.
There are alluvial fans having coarse, often pebbly soils along the foothills
of Shiwalik and this zone is called Bhabar. There is a long narrow strip of
swampy lowland with silty soils to the south covering an area of 56,600
sq. km which is called Tarai. Tarai soils are rich in nitrogen and organic
matter, but deficient in phosphate. They are usually covered by tall grasses
and forests. These soils are well suitable for crops such as wheat, rice,
sugarcane, jute and soyabean. The alluvial soils are best suited to
irrigation – canal, well and tube-wells due to the softness of the strata and
fertility. With proper irrigation alluvial soils yield more crops of paddy,
wheat, cotton, jute, maize, sugarcane, oilseeds, vegetables & fruits and
tobacco.

2) Black Soils:
Black soil is also called as Regur soil or black cotton soil as cotton

is the major crop taken in this soil. It is believed by the pedologists that
black soil is formed thousands of years ago due to the solidification of the
lava spread over large areas during volcanic activities in the deccan
plateau.

Black soils are mainly derived from two types of rocks the deccan
and the raajmahal trap which are sufficiently deep, and ferruginous
gneisses and schists generally shallow that occur in Tamil Nadu.

The origin of black cotton soils is attributed to old lagoons in
which the rivers deposit the materials brought down from the interior of
Peninsula covered with lava in some parts of Gujarat and Tamil Nadu.
Black soils are spread over 5.46 lakh sq km (16.6 % of the total
geographical area of the country) lying between 15N to 25N latitudes
and 72E to 82E longitudes. Area lying between these latitudes and
longitudes have high temperature and low rainfall. Therefore, this is a soil
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type of the dry and hot regions of the peninsula. Black soil is mainly found
in Maharashtra, Madhya Pradesh, Karnataka, Andhra Pradesh, Gujrat and
Tamil Nadu. According to some scientist the black colour of the soil is due
to the presence of a small proportion of titaniferous magnetite or iron and
black constituents of the parent rock. It may be even derived from
crystalline schists and basic gneisses in Tamil Nadu and some parts of
Andhra Pradesh. Different shades of the black colourare found in this
group of soils like deep black, medium black, shallow black or even a
mixture of red and black. Black soil retains moisture, swells and becomes
sticky in rainy season. As a result, it is difficult to plough the field as the
plough gets stuck in the mud.

But in hot dry season the soil becomes dry as the moisture
evaporates, the soil compresses and is seamed with broad and deep cracks
10 -15 cm wide and a meter deep. Because of this the flow of oxygen in
the soil is very good and is extraordinarily fertile. This soil is used for
growing variety of crops for many centuries without the addition of
manures and fertilizers, without fallowing. Black soil is highly
argillaceous with 62% or more clay without gravel or coarse sand. It also
contains 10% alumina, 9-10% iron oxide and 6-8% of lime and
magnesium carbonates. Potash is less than 0.5% and is variable. Humus,
nitrogen and phosphates percentage is low.

In all the regur soils and ferromagnesian schists there is a layer rich
in kankar nodules which, is formed by the segregation of calcium
carbonate at lower depths. In general, black soils in the uplands are less
fertile and black soils in the valleys are darker, deeper and richer. Black
soils are widely used to produce many important crops due to their high
fertility and moisture retention capacity. Majorcrops grown on the black
soils are cotton, wheat, jowar, linseed, Virginia tobacco, castor, sunflower
and millets. Wherever irrigation facilities are there, two important crops
rice and sugarcane are taken. Also, many varieties of fruits and vegetables
are successfully grown on black soils.

3. Red Soil:
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Red soils are formed due to weathering of ancient crystalline and
metamorphic rocks. The main parent rocks are acid granites and gneisses,
quartzitic and felspathic. The colour of these soils is generally red which,
is due to the wide diffusion than to high percentage of iron content and are
often graded into brown, chocolate, yellow, grey or even black. Red soils
are spread in a vast area of about 3.5lakh sq. km accounting to 10.6% of
the total geographical area of the country. It is found in Tamil Nadu, parts
of Karnataka, south-east Maharashtra, eastern parts of Andhra Pradesh,
Chhattisgarh, Orissa and Chota Nagpur in Jharkhand, large parts of south
Bihar; the Birbhum and Bankura districts of West Bengal; Mirzapur,
Jhansi, Banda and Hamirpur districts of Uttar Pradesh; Aravallis and the
eastern half of Rajasthan, parts of Assam, Nagaland, Manipur, Mizoram,
Tripura and Meghalaya.

Red soils are rich in potash but poor in lime, magnesia, phosphates,
nitrogen and humus. They are mainly siliceous and aluminous by chemical
composition with free quartz as sand and are rich in potassium. Red soils
texture vary from sand to clay as the majority are loams. They are thin,
poor and gravelly, sandy or stoney and porous in the uplands, but are rich,
deep dark and fertile in the lower areas. It responds very well to the proper
use of fertilizers and irrigation by giving excellent yields of cotton, wheat,
rice, pulses, millets, tobacco. Oil-seeds, potatoes and fruits.

4. Laterite and Lateritic Soils:

Majority of people have the opinion that the laterite soil is formed
under conditions of high temperature and heavy rainfall with alternate wet
and dry periods. Such climatic conditions promote leaching of soil
wherein lime and silica are leached away leaving behind the soil rich in
oxides of iron and aluminium compounds. There are many varieties of
laterite soils which have bauxite on one side and an indefinite mixture of
ferric oxides at the other. All laterite soils have very less lime and
magnesia and also are deficient in nitrogen, potash. The phosphate content
may be high in the form of iron phosphate and in some places high content
of humus.
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Laterite and lateritic soils cover an area of 2.48 lakh sq.km. they
are mainly found on the summits of Western Ghats at 1000-1500 m above
mean sea level, the Vindhyas, the Satpuras, the Eastern Ghats, the Malwa
Plateau and the Rajmahal Hills. Laterite soils are also found in the low-
lying areas and in valleys in several other parts of the country. They are
well developed in southern part of Maharashtra, some parts of Karnataka,
Andhra Pradesh, Orissa, West Bengal, Kerala, Jharkhand, Assam and
Meghalaya.

Typical laterite soils lack fertility due to intensive leaching and low
base exchange capacity. So, they are of little use for crops. But when they
are manured and provided irrigation facilities, some of the laterite and
lateritic soils are suitable for growing plantations like tea, coffee, rubber,
cinchona, arecanut, coconut, etc. Paddy is also grown in some of the low-
lying areas. Laterite soils respond very well if supplied with nitrogen,
phosphorous and potassium in the states of Karnataka, Kerala, Chota
Nagpur in Jharkhand, Orissa and Assam. It also supports grazing grounds
and scrub forests in some areas of the country.

Laterite and lateritic soils are used for building material due to
their distinctive quality. They can be easily cut with spade but when
exposed to air it hardens like iron. It cannot be weathered more further as
it is the end end-product of weathering and is indefinitely durable.

5. Forest and Mountainous soil:

It is mainly found on the hill slopes covered by forests occupying
about 2.85 lakh sq. km accounting to 8.67 % of the total land area of India.
These soils are formed by the characteristic depositions of organic matter
derived from forest growth. Being heterogeneous in nature the character of
this soil changes with the parent rocks, its ground configuration and
climate. The soils differ immensely even though they occur in close
proximity to each other.Such soils are majorly found in valley basins,
depressions and less steeply inclined slopes.The forest soils occur on
Western and Eastern Ghats as well as in some parts of the Peninsular
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plateau along with the Himalayan region. They are deficient in potash,
phosphorus and lime but rich in humus as a result they need good portion
of fertilizers to gain high yields. These soils are more suitable for tea,
coffee plantations, spices and tropical fruits in Karnataka, Tamil Nadu and
Kerala. Soils in Jammu and Kashmir, Himachal Pradesh and Uttaranchal
are suitable for crops like wheat, maize, barley and temperate fruits.

6. Arid and Desert Soils:

A large part of the arid and semi-arid region in Rajasthan and the
adjoining areas of Punjab and Haryana lying between the Indus and the
Aravalisis affected by the desert conditions. It receives annual rainfall of
less than 50 cm and covers an area of 1.42 lakh sq. km accounting to 4.32
% of the total area. Rann of Kuchchh in Gujarat is an extension of this
desert. As this area is covered by a mantle of sand it suppresses the growth
of soil. Sandy soil is originated from the mechanical disintegration of the
ground rocks or is blown from the Indus basin and the coast by the
prevailing south-west monsoon winds. Barren sandy soils without clay
factor are also common in coastal regions of Orissa, Tamil Nadu and
Kerala. The desert soil contains aeolian sand (90-95 %) and clay (5-10%).

Some of these soils are poor in organic matter, are alkaline and
vary in the percentage of calcium carbonate and contains high percentage
of soluble salts. In certain areas the subsoil has ten times calcium
compared to the topsoil. In many areas the calcium content increases
downwards. The phosphate content of these soils is high as that in normal
alluvial soils. This soil is deficient in nitrogen, but it is to some extent
fulfilled in the form of nitrates. As a result, wherever there is moisture
available and the presence of phosphates and nitrates make the soil fertile.
With proper irrigation facilities there are possibilities to regenerate these
soils. Drought resistant and salt tolerant crops like cotton, barley, wheat,
millets, maize, pulses and rapeseed are grown in this soil.
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7. Saline and Alkaline Soils:

Saline and Alkaline soils are accountable to saline and Alkaline
efflorescences. They are known by different names like reh, kallar, rakar,
chopan, thur, karl, usar. These soils are found in Andhra Pradesh,
Karnataka, drier parts of Maharashtra, Rajasthan, Uttar Pradesh, Punjab
and Haryana occupying area of 68,000 sq. km. many undecomposed rock
and mineral fragments on weathering liberate sodium, magnesium and
calcium salts and sulphurous acid. While some salts are transported by the
rivers thus percolating in the subsoils of the plains. The accumulation of
these salts makes the soil infertile which is unfit for agricultural purpose.
In canal irrigated areas and high subsoil water table by capillary action the
harmful salts are transferred from below the topsoil as a result of
evaporation in dry season.

In Gujrat, the area around the Gulf of Khambat is affected by the
sea tides carrying salt-laden deposits. Due to this the vast areas that
comprise the estuaries of the Narmada, the Tapi, the Mahi and the
Sabarmati areas have become infertile. It has been approximated that
about 1.25 million hectares of land in Uttar Pradesh and 1.21 million
hectares of land in Punjab is affected by Usar.
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8. Peaty and Marshy Soil:

Soils originating in humid regions as a result of accumulation of
large amounts of organic matter in the soils are the Peaty soils. They
contain considerable amount of soluble salts and 10-40 % of organic
matter. These soils called Kari and are found in Kottayam and Alappuzha
districts of Kerala. Peaty soils are black, heavy and highly acidic in nature.
They are deficient in potash and phosphate. Peaty soils are under water in
the rainy season. But as soon as the rain ceases, paddy cultivation is done
on it. Marshy soils having high proportion of vegetation occur in the
coastal areas of Orissa and Tamil Nadu, Sunderbans of West Bengal,
Bihar and Almora district of Uttaranchal.

Soil is a valuable ecosystem covering the earth’s surface. As soil is
made up of minerals, nutrients, water, air, organic matter and micro-
organisms. Therefore, this soil is used in a variety of products in various
industries.

4.3 SOILS OF MAHARASHTRA

Soils of Maharashtra are derived from the igneous basalt rock and
are residual. The soil in the river basins of Godavari, Bhima, Krishna and
Tapi has a deep layer of fertile black basalt soil and is rich in humus and is
best suited for cotton. It is often called as black cotton soil. The remaining
semi-dry plateau of Deccan has a medium layer of black regur soil. It is
clayey and moisture retentive, rich in iron but is poor in nitrogen and
organic matter. Higher plateau region has murmad soils containing gravel.
Reddish laterite soil locally called as jambhi is found on the peaks of the
Sahyadri Mountains, in districts of Ratnagiri and Sindhudurgand the
western regions of Kolhapur and Satara. The konkan coast has a sandy
loam soil. North Konkan and Bhandara, Gondia and Gadchiroli districts of



47

eastern Vidharba region have reddish and yellowish soil. Towards the east
in Vidharbha region the morand soils having good mixture of lime are
ideal for kharif crops.

Maharashtra the third largest state Indian state can be divided into
three natural regions the Maharashtra plateau, the Sahyadri range and the
Konkan coastal strip according to its geographical features. Though the
dominant physical trait of the state is its plateau character the soil and
vegetation of Maharashtra are related to the climate and the geology.
Many small plateaux and river valleys imprint the deccan plateau region
and rivers like Narmada, Krishna, Godavari, Wardha, Tapi mold the
valleys in between intervening highlands. The clayey type of soil in the
semi dry Deccan Plateau is mostly black basalt soil retains moisture and is
rich in humus. It is also called ‘black cotton soil’ or ‘regur soil’ as it is
best suitable for cotton cultivation. These igneous rocks break down to
form fertile black soil suitable for rabi crops. The old crystalline rocks and
saline soil make the Wardha-Wainganga river valley infertile. As this soil
is granular, can retain moisture and rich in iron contentit has natural
resistance to wind and water. This makes the soil very reactive to
irrigation.

The pather soil containing more gravel is seen in the hilly high
lying terrain. The laterite reddish brown soil is well suited for rainfed
crops like rice, ragi, jowar, gram, groundnut, sugarcane etc. it is also
productive under forest cover and mango, cashew, jackfruit and jamun are
also can be grown here.

Sahyadri hills also called Western Ghats run parallel to the
seacoast. Most of the rivers in Maharashtra originate from the sahyadris.
The soils in the western ghats vary from reddish brown to black and are
rich in nitrogen. The tableland called Mawal is dominated by vegetables
like potato, onion, chillies, brinjal and tomatoes and kharif cereals,
sugarcane and groundnuts. Fruits like mango, banana, guava, grapes and
cashew are also grown.

On the plains the soil is greyish black and moderately alkaline in
nature, well drained and good for irrigation. Is mainly suitable for kharif
and rabi crops like jowar, bajra, wheat, groundnuts, urad, etc.

The konkan area is a 50km wide belt between the Arabian sea and
the Sahyadri. It is a lowland plateau with steep valleys and vegetation
mainly consists of forest in the eastern region and the Sahyadri ranges, the
Satpura ranges and the Chandrapur region. Shrub jungles predominate the
plateau. Vegetation grown in this region is paddy and the coastal belt
consists of eminent trees like the mango, coconut and shrubs.

Thick evergreen deciduous forests cover 17% of the land in
Maharashtra and they have high value as they yield teak, bamboo,
myrobalan etc. The areas having good annual rainfall have rich vegetation.



48

4.4 SUMMARY

Shallow, medium and deep-black soils are mostly found in the
state of Maharashtra. Black cotton soil is mainly found in Deccan
plateaus. Soils found on hill tops are composed of sandy and stony
material with murum. Alluvial soils are formed by alluvium found at
upstream region or nearby relief. The Eastern Maharashtra especially
Wainganga basin consists of varieties of rocks such as granitic, gneissic
and sediment resulting in formation of different soils. Soils are light to
pale yellowish to in red color. Various types of basaltic rocks are found in
Western part of Maharashtra. Lateritic soil is formed by lateritic rock in
high elevation. Red soil is formed by laterite rock erosion by heavy rain
fall. Coastal saline soil is formed by erosion of sand bar-sand sedimentary
platform rock by water wave, tide and heavy rain fall. In semiarid climate
of Maharashtra such as, Sangli, Satara, Solapur and Ahmednagar saline,
alkaline and saline-alkaline soils are found.

4.5 SELF-STUDY

1) Answer in detail the different types of soils in India.
2) Write short notes on:

a) Soils of Maharashtra
b) Alluvial Soils.
c) Black soil
d) Red Soil.
e) Laterite and Lateritic Soils
f) Forest and Mountainous Soil
g) Arid and Desert soil
h) Saline and Alkaline soils
i) Peaty and Marshy Soils
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Unit-5
SOIL QUALITY, EROSION AND

CONSERVATION

Unit Structure :

5.0 Objectives
5.1 Soil Quality
5.2 Soil Erosion
5.3 Soil Conservation
5.4 Future approaches to maintain the soil quality
5.5 Summary
5.6 Self Study

5.0 OBJECTIVES

i) To know about the quality of soil,
ii) To know about the soil erosion
iii) To know the method of soil conservation

5.1 SOIL QUALITY

The capacity of a soil to perform functions for specific land uses or
within ecosystem boundaries is termed as soil quality. It is an inherent
characteristic of soil varying from soil to soil. Indicators like salinity, tilth,
compaction, organic- matter content, available nutrients and rooting depth
help to measure the quality of soil in the given place. The ability of a soil
to store and cycle nutrients for plant growth is decided from the organic-
matter content, acidity, salinity and the biological activity. Available water
capacity, compaction and soil tilth cast the ability of a soil to regulate the
flow of water. Texture, like loam and clay, also is an important property of
soil in the support of buildings and roads.
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5.1.1 Benefits of soil quality:
High-quality soils assure that the primary agricultural lands are

sustained for the future generations. Soils of high quality are essential for
the production of a plentiful supply of safe food and fiber for the living
things on earth. Healthy food converts to a healthy people and a healthy
nation. High-quality soils are a foundation for: storage of green house,
clean water, healthy plant growth and clean and healthy air.

 Storage of greenhouse gases like carbon dioxide in the form of organic
matter in the soil.

 Clean water transforms harmful substances and chemical toxins to
nontoxic forms, by cycling nutrients and partitioning rainfall to keep
sediments and chemicals out of lakes, streams and rivers.

 Healthy plant growth as it stores nutrients and water and also provides
structural support to the plants through a receptive rooting medium.

 Clean and healthy air keep dust particles out of the air and cycles other
gases.

Enhanced soil quality protects the finite resource. Maximum
efficiency in crop productivity is maintained by the maintenance and
enhancement soil quality. It also protects water and air quality and
preserves the beneficial functions of the soil in specific ecosystem. Soil
and soil quality are closely associated with the other natural resources.
Caring the land in a way improves the soil quality by better filtering the
water, maintaining or improving productivity, reducing airborne particles,
use of less chemicals, increasing plant, animal and micro-organism
diversity.

Factors reducing soil quality:
a) Lack of knowledge about soil types and their properties as they relate

to soil quality and land use
b) Extreme use of available soil resources by the human being has forced

him to use more fragile and erodible lands for food and fodder.



51

c) Unable to understand the ability of the soil and impact of management
activities on individual soils.

5.2 SOIL EROSION

Soil erosion is the major cause of reduced soil quality. Though soil
erosion is a natural geologic process but is often stimulated by cultivation
and resource development to fulfill the increasing human demands. Soil
condition is degraded by soil erosion wherein the content of organic -
matter, the root depth and the available water capacity is decreased. The
product of erosion the sediment pollutes streams, lakes and other water
bodies by depositing soil particles, chemical and plant nutrients. The air is
polluted due to soil erosion by wind damaging the plants through a
sandblasting effect.

Accumulation of salts, excess nutrients and chemicals, toxic
substances, pesticides increase the potential for nutrients and chemicals to
leach from soil in percolating waters and eventually pollute ground and
surface waters. Soil erosion is a process in which the top fertile layer of
soil is lost which, makes the soil infertile or less fertile. Soil erosion is the
removal of topsoil by the natural forces. Factors like wind, water,
deforestation, overgrazing, etc. cause soil erosion.

5.2.1 Factors of Soil Erosion:
1. Wind

Strong winds blow the topsoil along with the organic matter more
often in an area of having less plantation or grasses like desert and semi-
desert regions where strong winds blow very frequently.

2. Water
Soil in the hilly areas gets washed away towards the plains when it

rains in the hilly areas. The running water over the years deposits the mineral
rich soil in the riverbed. This deposition can change the course of the river
leading to floods causing harm to life and property. Water erosion leads to
loss of agricultural potential.
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3. Overgrazing
This happens when the cattle are allowed to graze on the same place

or field repeatedly. The cattle eat the available grass including the roots
which makes the topsoil loose and is blown by wind and flowing water,
leading to soil erosion.

4. Deforestation
The roots of trees hold the soil together to prevent the soil from

getting loose. Clearing the forests for agricultural purposes to feed the ever -
increasing population, to build houses, for industrial purposes etc. has led to
deforestation.

5.3 SOIL CONSERVATION

Preventing the soil from getting eroded is called conservation of soil.
The soil erosion can be prevented in many ways. Soil conservation includes
all those measures which help in protecting the soil from erosion and
exhaustion. Some of them are discussed below.

According to Prof. S.P. Chatterjee, “Soil erosion is the greatest
single evil to Indian agriculture and animal husbandry”. Soil is the most
precious asset we have on earth and productive soil alone can ensure
prosperous agriculture, industrial development, economic prosperity
leading to a higher standard of living. G.T. Renner has defined
conservation as “the greatest good to the largest number for the longest
time.” According to S.I. Kayastha, “With soil conservation people rise and
with its destruction they fall.”

It is estimated that about two thirds of our arable land needs
conservation measures on an urgent basis for the prosperity of mankind.
Neglect of soil means killing the hen laying golden eggs.

5.3.1 Following methods are normally adopted for conserving soil:
1. Afforestation:

Afforestation means planting new trees and plants. Plants and trees
are very essential for the survival of living beings on earth. New trees should
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be planted in place of the cut trees and planting trees in hilly areas are most
effective for conservation. The best way to conserve soil is to increase area
under forests. Indiscriminate cutting of trees must bestopped, and efforts
should be made to plant trees in new areas. A minimum area of forest
cover in the country that is healthy for soil and water conservation should
be between 20 – 25%. In the second five-year plan it was raised to 33%.
The proportion of forest cover in general should be 20% for the plains and
60% for hilly and mountainous regions.

2) Free movement of cattle to be controlled:
The animals moving freely in the fields spoil the soil by their hoofs

leading to soil erosion. There should be separate grazing grounds and
fodder crops should be grown in large quantities especially for the cattle
and other grazing animals.

3) Building Dams:
Dams help to check the speed of water thus saving soil from

eroding. Soil erosion by river floods can be stopped by constructing dams
across the rivers.
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4) Changing Agricultural Practices:
Certain changes in agricultural practices can save our precious soil

from degrading. Some of the outstanding changes are suggested

i) Crop Rotation:
Sowing a particular crop in the same field year after year takes

away certain elements from the soil, making it infertile unsuitable for that
crop. Rotation of crops is a method in which different crops are cultivated
on a piece of land every year. Soil fertility is conserved as different crops
require different demands on the soil. Leguminous plants is a good option
as they add nitrogen to the soil. Rotation of different crops in successive
years helps to maintain the fertility of the soil naturally.

(ii) Strip Cropping:
Different crops may be cultivated in alternate strips, parallel to one

another as they ripen at different times of the year and are invested at
intervals ensuring no time of the year the entire area is left bare or without
crops. Some strips may be allowed to lie fallow while in others different
crops may be sown e.g., grains, legumes, small tree crops, grass etc. The
tall growing crops act as wind breaks and the strips parallel to the contours
help to increase water absorption by the soil by slowing down run off.
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(iii) Use of Early Maturing Varieties:
Early maturing varieties of crops take less time to mature thus putting
lesser pressure on the soil and reduce the soil erosion.

(iv) Contour Ploughing:
Ploughing done at right angles to the hill slope, following the

natural contours of the hill, the ridges and furrows break the flow of water
down the hill thus preventing excessive soil loss as gullies are less likely
to develop and also reduce run-off so that plants receive more water.
Growing crops in contour pattern allows the plants to absorb maximum
rainwater and minimizing the soil erosion.

(vi) Terracing and Contour Bunding:
Terrace farming is done in the hilly areas. It is done by cutting steps

on the slopes of the hills which slows down the flow of water and also the
soil that has been removed from one step is deposited on the next step.
Terracing and contour bunding across the hill slopes, is a very effective
and one of the oldest methods of soil conservation. Hill slopesare cut into
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a number of terraces having horizontal top and steep slopes on the back
and front. Terracing and contour bunding divide the hill slope into
numerous small slopes, checks the flow of water, promotes absorption of
water by soil and saves soil from eroding. Retaining walls of terraces
control the flow of water and help in reducing soil erosion.

(vii) Stop Shifting Cultivation:
Stopping and reducing shifting cultivation by persuading the tribal

people to switch over to settled agriculture is a very effective method of
soil conservation. It is done by making arrangements for their resettlement
which involves the provision of residential accommodation, agricultural
implements, seeds, manures, cattle and reclaimed land.

(viii) Ploughing the Land in Right Direction:
Ploughing the land in a direction perpendicular to wind direction

reduces wind velocity and protects the topsoils from erosion.

5. Shelterbelts
Shelterbelts is the cover of plants and trees around the fields to

break the speed of strong winds to prevent and protect the soil from being
blown away.

6. Embankments
Embankments are in a way hurdles build along the banks of the

river to protect fields from the floods. These strong hurdles prevent the
fast overflowing rivers and rainwater from washing away a large amount
of rich fertile soil.
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7. Van Mahotsav
It is a tree plantation program initiated by the Indian government to

create awareness to conserve forest and soil.

5.4 FUTURE APPROACHES TO MAINTAIN THE SOIL
QUALITY

For long term benefits, the perfect method to maintain and improve
soil quality is to select the crops best suitedin a particular soil and use it
according to its capacity. We should not only solve soil quality problems
but also the problems related to water and air. To develop technologies
that can maximize the ability of soils to function for specific land uses.
The development of technologies should be in the fields like soil specific
nutrient and pesticide management, other crop residue management
technologies, conservation management systems and appropriate use of
urban and animal wastes. Public awareness and concern for quality soil
should be developed and making the people understand the effects of
polluted soil on their day to day lives.
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5.5 SUMMARY

The capacity of a soil to perform functions for specific land uses or
within ecosystem boundaries is termed as soil quality. It is an inherent
characteristic of soil varying from soil to soil. Indicators like salinity, tilth,
compaction, organic- matter content, available nutrients and rooting depth
help to measure the quality of soil in the given place. Soil erosion is the
major cause of reduced soil quality. Though soil erosion is a natural
geologic process but is often stimulated by cultivation and resource
development to fulfill the increasing human demands. Factors like wind,
water, deforestation, overgrazing, etc. cause soil erosion. Preventing the
soil from getting eroded is called conservation of soil. The soil erosion can
be prevented in many ways. Soil conservation includes all those measures
which help in protecting the soil from erosion and exhaustion.

5.6 SELF-STUDY

1) Explain soil quality
2) Which factors reduce the soil quality?
3) What is soil erosion?
4) What are the factors of soil erosion?
5) Explain soil conservation
6) Which methods are adopted for conserving soil?
7) Write short notes: Future approaches to maintain soil quality.
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Unit -6
WATER RESOURCES

Unit Structure

6.0 Objectives

6.1 Introduction

6.2 Concept

6.3 Natural Sources of Water

6.4 Characteristics and Importance of Water

6.5 Distribution of Water

6.6 Scarcity of Water

6.7 Remedies on Water Scarcity

6.8 Conservation and Management of Water

6.9 Government Schemes for Water Conservation

6.10 Specific Projects for Water Conservation

6.11 Summary

6.0 OBJECTIVES:

1) To study the natural sources of water, its importance and distribution.
2) To find remedies on scarcity of water.
3) To know the methods to conserve water.
4) To study the government schemes and special projects undertaken for

conservation of water.

6.1 INTRODUCTION:

Out of the total volume of worlds water 96.5% exists in the form of
oceans while only 2.5% is in the form of fresh water. The available fresh
water i.e. is nearly 70% occurs in the form of ice sheets and glaciers in
Antarctica, Greenland and the mountainous regions of the world, while
30% is stored as groundwater in the world’s aquifers. The total renewable
water resources of India are estimated at 1,897 sq. km / annum. India
ranks 133 in the world with regards to water availability per person per
annum and receives approximately 4% of the global precipitation.

The Indian economy and society are facing many challenges
concerned with water. Rapid industrialization and urbanization demand
more supply of water, but the limited supply, falling water table and water
quality issues have come forth increasingly. Drilling deeper and deeper for
water, the ground water gets contaminated with fluoride and arsenic.
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Rivers and groundwater get polluted by the sewage disposal and untreated
effluents dumped in them. Climate change also impacts the hydrological
cycle. Conflicts across competing uses and users of water is growing day
by day. It is predicted that by 2025 many regions of India will join
countries or regions having infinite water scarcity. Next to air, water is
also an important constituent of life-support system. As water is vital
natural resource, we depend on it for irrigation, industry, domestic needs,
shipping sanitation and for disposal of wastes. Water bodies like ponds,
lakes, streams, rivers, sea, oceans have become polluted due to industrial
growth, urbanization and other problems created by mankind.

6.2 CONCEPT:

We cannot imagine life on earth without water. All living things
need water to survive as 60% of our body is nothing but water. Our body
uses water in all the cells, organs and tissues to regulate the body
temperature and maintain other bodily functions. As our bodies lose water
through breathing, sweating and digestion it is very much essential to
rehydrate and replace water by drinking fluids and eating watery foods.
The amount of water we need depends upon the environment and the
climate of that region. It also depends on how physically active you are,
and whether you are suffering from any illness, ailment or any other issues
related to health.
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6.3 NATURAL SOURCES OF WATER

Water is absolutely essential to life. It contributes to the wonder
and majesty of the natural world, whether through the babbling of a
small brook or the vast ocean. There are several key sources of water
related to one another through the working of water cycle.

Water Cycle
The cycle begins with water particles rising off the ocean waters.

Clouds gather these droplets until reaching the saturation point.
Saturation occurs when a cloud catches so many particles that it must
release the burden as rain. When clouds move over a landmass, the
droplets form rain, ice or snow depending on weather conditions. This
water source falls to the earth to enter lakes, rivers and streams. Droplets
also become absorbed into the ground to replenish the ground water.
Runoff from the earth pushes this water source into our lakes, rivers and
streams and eventually back into the ocean to begin the cycle again.

Natural springs

Earlier we could drink water from the springs without treating it.
But now a days water from springs has to be tested to make it sure it is
free from chemical toxins and biological organisms. Ozone is added to
purify the water as it reduces to ordinary oxygen normally suspended in
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water or released into the atmosphere. This ozone purified water is then
bottled to make bottled spring water. And if it is naturally carbonated it is
sparkling water.

Rivers and Lakes

Water from rivers and lakes is used as a standard source of water
for human consumption. These sources are restored regularly by the
actions of weather. But this water cannot be used directly for drinking
purpose. It has to be treated to make it fit for consumption. Water
treatment plants pump water into their facilities, filtering and adding
chemicals to purify the water.Lakes and rivers are the source of tap water.
It is purified and disinfected usually with chlorine, but sometimes fluoride
is added. It is then supplied to the homes across the area for individual
homes for consumption and other uses of water.
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Groundwater

Groundwater lies in pockets beneath the surface of the earth
typically existing between layers of rocks. Those living in rural areas or
those who don’t have access to municipal corporation water supply often
use this ground water source for wells. The water cycle replenishes
groundwater tables at a relatively predictable rate based on climate. The
ground water levels can be affected during drought conditions. Wells
can be either near the surface or they can draw up water from very deep.
They need to be tested for purity. But some wells offer pure, drinkable
water.

Desalination

Desalination is a process in which the seawater is treated to
remove salt from it. But in this process additional minerals from this
water are removed. Huge processing plants around the world convert
seawater to potable water suitable for human consumption. This type of
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natural water source conversion requires extensive treatment and the
expensive use of electricity to run the water processing plants.

Harvested Rainwater

Rainwater harvesting is a common practice in the more arid
regions of the world. Typical rainwater harvesting setups include a barrel
attached to the downspouts on the roof a perfect opportunity to collect
and store rainwater for use around the exterior of homes in different
places.More sophisticated collection devices are used like flat, sloped
sections of the roof designed to collect more rainwater per square inch.
The rainwater runs at an angle toward a collection point, funneling water
into a catch basin. This non-potable source of water helps to minimize
the costs of using a potable water supply for watering crops and general
landscape maintenance. Rainwater is actually pure. It has to be purified as
it may get dirty and contaminated by the roof or surface where it is caught,
gutters or pipes, and storage.

6.4 CHARACTERISTICS AND IMPORTANCE OF
WATER

Water an essential nutrient plays a key role in the human body. We
can survive for several weeks without food, but not without water. Every
system in human body needs water for its functioning from cells and
tissues to all the vital organs of the body. Water helps to regulate body
temperature, it flushes out toxins out of the body, it carries nutrients to all
the cells in human body and oxygen to the brain, it acts as a lubricant for
joints and muscles and also allows the body to absorb and incorporate
minerals, vitamins, glucose, amino acids and other substances. Water is a
constant reminder that life repeats. It’s the only element that has a visible
cycle.

We cannot imagine earth without water and nothing growing on it.
It would be lifeless, dead and would appear collapsed into dust, sand, clay
or rock. The earth used to be like a sponge, but wherever the ground water
has been sucked almost dry , the earth has hardened and has collapsed.
This process of hardening and collapsing of earth is called ‘Subsidence’.
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Clouds provide a buffer from the heating power of the sun.
Without them it would pour down with no mercy. Dry air would suck out
whatever moisture it could find, wherever it could find it, and the noses
and soft tissues of any living being would shrivel. If there is no moisture
there would be no sweet scents.

The composition of the air would change. Temperatures would
swing from extreme to extreme, getting hotter as time went on.The sun,
pouring down without mitigation, would beat on the earth and heat it up.
Any carbon-based thing would burn up during the day. At night it would
freeze.

There would be nothing to soften the effect of volcanoes or to put
out fires. The cushioning effect against earthquake would not be there.
The rubbing of tectonic plates against each other would create massive
rock slides and crumbling. The earths surface would burn and would be
grinded into dust.

Water Stabilizes Temperature of the Earth
Water keeps the temperature of the earth even. It cools the earth

when heated and warms up when it cools down. When the temperature
rises up water evaporates taking the heat with ii thereby cooling the hot
air. When the temperature falls down water freezes and releases its own
heat to warm the frigid air. The moisture released from burning vegetation
forms clouds which cool the air and thereafter releasing rain. This cools
the heating effect of volcanoes and wildfire. Ground water cools the earth
during the day and warms it at night. Water is the cooling medium for air
and earth. If there is no water the temperature would either be extreme hot
or extreme cold all over the world, with a gradual increase in the
temperature as time passes by. Global warming is the consequence of this
in a way as the land water is used to maximum extent and allowing the
rain water to fall in the sea.

Water acts as Cushions
Water softens the soil making it easier for the rain water to

percolate inside the earths surface to increase the ground water level. If the
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groundwater level decreases to a great extend after it is used and not
refilled the soil gradually becomes hard. This hard soil does not allow the
water to be absorbed or to be percolated in the soil and it slides off the top
and is wasted. As a result, the earth loses its place to store water and its
shock protector. In other words, we can say where the earth is receptive,
rainwater sinks down through it to be stored in the aquifer.

Water has a cushioning effect if it is stored under the ground. It is
like the water in the waterbed giving a cushioning effect with any
movement done on it. It is good if the groundwater level is high as it
provides good protection during an earthquake as it slows down seismic
waves and minimizes their effects.

The softening effect of water prepares the seeds to grow. Water
softens the seed cover enough for the little shoots to break out.The soft
soil, mixed with organic matter, provides a perfect medium for the shoots
to grow into full-fledged plants. It would be difficult for most of the seeds
to grow without water, as the ground would be too hard or sandy to absorb
and hold the rain water. Without water storage on the surface and
underground there will be severe droughts killing most of the living
species on earth and also the earthquakes would be very severe.

Waterways a mode of Transportation
Water is the media to transport both the nutrients and wastes for all

living things on earth. Nutrients and rich soils from the mountains to the
lower altitudes on the way to the sea are transported by water on land
while, in oceans water currents transport nutrients throughout the world.
Water ways help to transport people and goods.
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Water Cleans and Breaks Down the Waste Matter
Water plays an important a role in breaking the waste matter on

earth and living beings. Flowing rain water carries along with it all the
dirt, debris, minerals and toxins into the sea. The algae and other microbes
in the ocean break down the waste matter (except plastic) into basic food
components used to support life under the sea. Water plays an important
role in the life of human beings as it plays a cleansing role. It carries the
waste to the kidneys to be separated and thereby throwing out of the body
in the form of solid and liquid waste.

Water a Key Component of Reproduction
Water is a key component of birth the reproductive cycle of all animals.

Water Home for many lives in water

Ocean and other water bodies is home for more life than what lives
on land. Mammals, fish, birds, insects, trees, plants, algae, krill, and many
other forms of life either live directly in water or are wholly dependent
upon it for survival. Without water life would lose its primary food source.
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Water Essential Component for Human Beings
Plants prepare their food with the help of water, carbon dioxide

and sunlight the important components of the photosynthesis process of
preparing food for plants, which eventually is the food for animals and
human beings also. Every living creature on earth uses water in one or the
other way. Without water, plants and many insects and arthropods could
not survive, nor would humans have developed the foods and industries.

Conservation of water
We use water in many ways and its cycle reminds us of that our

life also works in cycles. We will end up destroying ourselves if we don’t
care for it and preserve it. Plants, trees, all types of forests, mountains,
rivers, lakes, marshy places, the estuaries, icebergs, snow tops and water
in all its natural forms for the survival of living things.

If, instead of controlling it, we see ourselves as a partner or an
intelligent component ofwater's own rain and storage cycle, it might
encourage us to be more respectful towards water and be more careful of
the way we utilize it. We know that there is no life without water and we
cannot survive without it. So, we should learn to value, conserve and take
care of the water resources we have been provided by nature.
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6.5 DISTRIBUTION OF WATER

Water a unique natural resource available on earth is essential for
all the important activities like food production, industries like energy,
production and manufacturing. It plays an important role in economic
development and the general well-being of the country. Water is not
merely an economic commodity but also a social and cultural good as per
United Nations.

Out of all the water available on the Earth, 97 % of water is saline
and is in oceans, 3% of water is freshwater available in rivers, streams and
glaciers. There is enough freshwater available on the planet but it is
distributed unevenly. Following graph shows the Earth’s water
distribution.

Detail estimate on global water availability;
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Indian Scenario:
Surface water resources:

Water resources including rivers, lakes or fresh water wetlands are
known as surface water resources. Precipitation the natural recharging
source for the surface water resources also maintains the hydrological
cycle. Rivers are the major source of water in India. The annual surface
water in the rivers of the country that can be utilized is 690km3. Artificial
dams, reservoirs also have the capacity to increase utilization of water.

Groundwater resources:

Subsurface water or water within aquifers are known as ground
water resources. Ground water resources are recharged from the
precipitation in the monsoon season in India. The other contributors to the
recharging of the ground water are canal irrigation and other forms of
irrigation systems.

6.6 SCARCITY OF WATER

Water Availability in India:
Water is available only for a few hours in most Indian cities and

the quality is also not up to the mark. Water woes are also because of
insufficient or low pressure and erratic supplies. The rural population
suffers from low water quality but the urban and semi- urban areas are
most prone to water shortage. The water quality should be safe and sound
at the microbiological level and mere continuous supply is not enough.
Another aspect is the water wastage in terms of leakages and illegal
connections.

Water Scarcity

Millions of people all over the world don’t have access to water
and if at all they have that water is not usable. About 70% of the Earth’s
surface is covered with water and 3% of it is actually freshwater that is fit
for human consumption. Around two-thirds of that is tucked in frozen
glaciers and is unavailable for our use. Clean drinking water is scarce and
there are millions of people in this world who spend their entire day
searching for it. People who have access to safe, clean drinking water take
it for granted and don’t use it wisely. Water scarcity involves water crisis,
water shortage, water deficit or water stress. Water scarcity can be due to
physical water scarcity and economic water scarcity. Physical water
scarcity is where natural water resources are unable to meet a region’s
demand and economic water scarcity is a result of poor water management
resources.
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Water crisis in India
Water an existential need for humans is one of the most under

prioritized but misused commodity. Though it is fundamental need to our
lives it has never been the main point of focus in our planning even when
we rapidly evolve into an urban society. Our ancestors understood the
importance of water and planned their living accordingly. History says
civilizations were born and lost on account of water, still we fail to value
it. The world’s oldest civilization grew around the Indus and the Ganges
and is still thriving. In the post-independence period more importance was
given to utilizing water by way of controlling and storing it through large
dams which, was the need of the hour. As far as urbanization is concerned
our towns and cities have consequently grown without planning for water
need vs water availability.

Causes of water scarcity in India

Following are the main reasons for water scarcity:

1) Inefficient use of water:
India being one of the highest agricultural producer in the world

consumes maximum amount of water for irrigation for agriculture
purpose. Traditional methods of irrigation causes maximum water loss due
to evaporation, drainage, percolation, water conveyance and excess use of
groundwater. More and more area under traditional irrigation techniques
more the stress for water availability for other purposes will continue.
Extensive use of micro-irrigation techniques like drip and sprinkler
irrigation is the solution for this.

2) Traditional water recharging areas need to be reduced:
The traditional water bodies that have acted as ground water

recharging mechanism need to be revived on an urgent basis while
implementing the new ones.

3) Old sewage and waste water drainage system to be changed:
Government intervention is urgently required to tackle the problem

of old sewage and waste water drainage system.

4) Release of toxic substances:
Strict monitoring action and implementation of laws by the

government, NGO’s and social activists is necessary on the problem of
release of chemicals and effluents into rivers, streams and ponds.

5) De-silting operations to be done on time:
Lack of initiative of on-time de-silting operations in large water

bodies have become an issue. If this de-silting is done on time and taken
up on priority basis as annual practice it can enhance the water storage
capacity during the monsoon season. This can significantly add to the
water storage levels.
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6) Lack of efficient water management:
Inefficient water management and improper distribution of water

between urban consumers, agricultural sector and industrial sector is
creating problems. It is the need of the hour that government enhances its
investments in technology and include all stakeholders at the planning
level to ensure optimization of existing resources.

7) Urbanization a serious problem:
Urbanization has created serious problems. Concretization due to

urban development has choked ground water resources. Water is neither
being recharged nor is stored in such a manner that will optimize its use
while retaining its natural ingredients. Dumping of sewage and industrial
waste into the water bodies (rivers) is severely affecting the potable water.
Marine life also has been affected. If we don’t understand the root cause of
the problem we never will be able to find the sustainable solutions to these
problems.

8. Overuse of Water:
Overuse of water on people, animals, land, recreational activities

and many other things is a big problem many people are dealing with.
They don’t care about the effects that it may have on the world around
them.

9. Conflict:
It may be difficult to access the water if there is conflict over an

area of land. This can lead to a variety of other issues including pollution.

10. Distance:
Many areas throughout the entire world suffer from water scarcity

just because they not in the vicinity of areas having water. Desert areas or
areas having very low rainfall are such areas.

11. Drought:
Droughts are common all over the world. They occur in places

getting low rainfall which is not enough to sustain life residing in that
region. Some areas are in recurring droughts and some areas have
occasional droughts.

12. Governmental Access:
Governments using water as a source of control causing a scarcity

to those in the nearby locations, can be a big issue.

Effects of Water Scarcity
a) Lack of Access to Drinking

Due to scarcity of water the people are not able to get fresh and
clean drinking water. Less water consumption leads to many diseases and
problems as living things cannot live long without water.
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b) Poverty
Scarcity of water also leads to poverty. People are not able to get

water the natural resource for their survival a basic need are facing many
problems due to this.

c) Hunger
Without water crops cannot be grown as a result living things

would suffer from hunger. Water scarcity causes starvation for both
humans and animals in that particular area.

d) Diseases
If there is no access to clean water people would be effected with

waterborne diseases with the dirty and polluted water. Unhygienic
conditions would prevail constantly.

e) Sanitation issues
No clean water means no cleanliness either food, utensils or living

beings. Improper sanitation leads to diseases, also causes mental health
issues including depression and anxiety.

f) Lack of Education
Water scarcity may lead to illiteracy in the areas having water

scarcity problems. As people drink unhygienic water they fall sick
frequently and cannot go to school regularly or they are struggling to get
some clean water for their family resulting in the absence in schools.

6.7 REMEDIES ON WATER SCARCITY

1) Recycle Water:
New technologies have been developed to recycle water and

rainwater. It not only prevents scarcity of water but also saves money from
spending it on medicines, hospitals and to the doctor.

2) Advance Technology Related to Conserve Water:
Though a lot of work has been done in conserving water still more

is to be done in-order to ensure that the rest of the world is able to
conserve water. Investing money and efforts into conservation of life
saving things could save the life on earth.

3) Improve Practices Related to Farming:
The main culprits of water scarcity are the methods of farming and

irrigation. Improving agricultural practices using new techniques that use
less water and also those methods using water to its fullest potential.

4) To Improve Sewage Systems:
A good sewage system provides good drinking water. Without

proper sanitation water in those specific areas becomes polluted and laden
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with water borne diseases. By improving sewage system water scarcity
can be prevented from becoming worse.

5) Education:
Educating people about the proper use of water in day to day use,

agricultural purpose and many more uses should be done on priority basis.
There is a need to change in our utensils washing system and minimize the
habit of keeping the tap water running while washing clothes or utensils.
Every independent home, flat and housing societies should have rain
harvesting facility. low cost technologies for waste water treatment and
recycling for non-drinking purposes should be used. If we see water
leaking anywhere simply close the tap or immediately repair the leakage.

6) Support Clean Water Initiatives:
Giving support to the organizations working to conserve water will

not only help them to save water but also educate the people about
conservation of natural resources. By donating time, skills or money will
help them to save the earth.

A small step can make significant saving in water consumption and
conservation. A small steady water leak can cause a loss of 226,800 litres
of water per year. So, we have to be aware and conscious of water wastage
or else we will not be able to avail the basic quantity of water that we need
to carry on with our normal lives. The time to take initiative has arrived.

6.8 CONSERVATION & MANAGEMENT OF WATER
RESOURCES

If we do not wisely use and conserve our water resources a situation
will come where there will be water everywhere but not a single drop to
drink. Research shows that by 2025, many countries in the world along with
India will face a deliberate scarcity of water. At present many regions in our
country are currently undergoing the process of water stress. Falken Mark a
Swedish expert on water in his research has noted that ‘Water Stress’
happens when the water availability falls below 1000 cubic meters per
person per day.

Though India is blessed with large rivers like the Ganga, Yamuna,
Godavari, Narmada and other big rivers, India’s socio-economic
development have contributed more to decreasing water resources. The main
reasons behind shortage of water in India are rising population of India,
modernization, industrialization, urbanization, modernization of agriculture.
Due to this most of our prominent rivers, especially the smaller ones are full
of toxics with waste products and pollution.
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Water is indeed an essential resource for life on earth and it must be
conserved. Humans had learned to conserve the available water resource by
building dams in the past only.

Dams are nothing but simple hydraulic structures that act as a
barrier between the source of water and destination of flowing water. In
olden days dams were small and made by hand. But now-a-days
engineering techniques and methods are used to construct most of the
dams. The water flow can be obstructed, redirected or slowed down with
the help of a dam, depending on the need. The barrier many a times create
a small reservoir or a lake, collecting the excess flow of water.

Dams are mostly used for irrigation, while some are used for
generating hydroelectricity. Though dams help in conserving water
resources, they can also cause over sedimentation of the river beds.

Rainwater Harvesting:
Rainwater harvesting is more like the recycling of natural water. It

is one of the most efficient and effective way of conserving water.

Rain water harvesting is a common practice in states like Rajasthan,
West Bengal, Meghalaya and major parts of South India, where rainfall is
usually heavy. In this system people connect PVC pipes to a drain on their
roof and the rainwater is collected below in large storage tanks. This stored
water is then used for daily needs even after the rainy season.
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Bamboo Drip Irrigation
This indigenous method is practiced in the north eastern states of

India since 200 years. It not only helps to conserve the region’s water
resources but also helps in the irrigation of local farms and fields. Bamboo
pipes are used to tap waters of streams and springs. About 18020 litres of
water flow through a network of pipes and end up as drips on the farmlands.

6.9 GOVERNMENT SCHEMES FOR WATER
CONSERVATION

The Government of India has established National Water Mission as
one of the eight National Missions under the National Action Plan on
Climate Change. The Union Cabinet approved the comprehensive Mission
Document for National Water Mission (NWM)on 6th April, 2011. The
main objective of NWM is “conservation of water, minimizing wastage
and ensuring its more equitable distribution both across and within States
through integrated water resources development and management”. NWM
has identified five goals as under:-

1. Comprehensive water data base in public domain and assessment of
the impact of climate change on water resource;

2. Promotion of citizen and state actions for water conservation,
augmentation and preservation;

3. Focused attention to vulnerable areas including over-exploited areas;

4. Increasing water use efficiency by 20%; and

5. Promotion of basin level integrated water resources management.

Various strategies for achieving the goals have been identified
which lead to integrated planning for sustainable development with active
participation of the stakeholders. In pursuance to the approval accorded by
the Union Cabinet to the National Water Mission, a Mission Directorate
was established in the Ministry of Water Resources, River Development &
Ganga Rejuvenation. Eight Advisory Groups/Committees as envisaged in
the NWM Mission document have been constituted.
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Major Programs of the Department
The programs/schemes implemented by the Department include

both Centrally Sponsored Schemes as well as State Plan Schemes.

A. State Plan Schemes
(1) Soil & Water Conservation in General Areas.
(2) Watershed Management Program.

B. Centrally Sponsored Schemes
(1) Integrated Wasteland Development Program (IWDP).
(2) Integrated Watershed Management Program (IWMP).

C. Additional Central Assistance
(1) Watershed Development project in Shifting Cultivation Areas

(WDPSCA)
(2) Accelerated Irrigation Benefits Program (AIBP)

D. NABARD Loan
Rural Infrastructure Development Fund (RIDF)

E. Other Government of India Schemes

(1) Soil Conservation for enhancing the productivity of degraded lands in
the catchment of River Kopili in Jaintia Hills District under Macro-
Management Mode of Agriculture Department, Meghalaya.

(2) Rastriya Krishi Vigyan Yojna (RKVY)
F. Special Plan Assistance
(1) Cherrapunjee Ecological Project- Restoration of Degraded Lands

Under Sohra Plateau.

A. State Plan Schemes
1. Soil & Water Conservation in General Areas

This scheme covers the general areas outside those not specifically
covered by other packages of schemes of the Department. Its main
objective is to reduce soil erosion hazards and land degradation and
conservation of water, where individuals/groups of farmers are targeted.
Activities taken up under this Scheme include terracing and reclamation,
erosion control, water conservation and distribution, a forestation,
cash/horticulture crops development works water harvesting works, farm
ponds, conservation works in urban areas, etc.

2. Watershed Management Programme
The programme aims for treating the micro watersheds on an

integrated approach. The activities include treatment of arable land, non-
arable land and drainage lines. Due to fund constraint, the activities have
been confined mainly to afforestation, cash/ horticultural crop
developmental works.
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B. Centrally Sponsored Schemes
1. Integrated Wasteland Development Programme (IWDP)

The scheme is funded by the Department of Land Resources,
Ministry of Rural Development, Government of India with 91.66% as
Central Share and 8.34% as State Share. With an intention of involving
village communities in the implementation of Watershed Development
Projects (WDP) under IWDP, the Ministry of Rural Development
(MoRD), Government of India, adopted the WDP Guidelines (1995)
which was subsequently revised in 2001 (WDP Revised Guidelines, 2001)
and later evolved the New Guidelines for Hariyali (2003) which are under
implementation w.e.f. April 1, 2003.

There are 112 projects sanctioned for treatment in 439 micro-
watersheds covering a total area of 2,21,225.00 hectare with a total cost of
Rs.13,053.25 lakh.

2. Integrated Watershed Management Programme (IWMP)
During 2009-10, the Government of India, Ministry of Rural

Development, Department of Land Resources, has approved for treatment
of 30,000 hectares in 18 watershed projects of the State. Subsequently, the
Department of Land Resources, Ministry of Rural Development,
Government of India approved 52,000, 37,500 and 38,870 hectares of area
for treatment during 2010-11, 2011-12 and 2012-13 respectively.

The Central and State share for the IWMP projects is in the ratio of
90:10.

The main objectives of this programme are as follows:
 To dissipate soil and water erosion and surface run-off
 To harvest/ recycle surface runoff and rainwater
 To enhance soil moisture regime/ water holding capacity
 To promote sub-surface flow, base flow and ground water recharge
 To improve soil health and tilth
 To improve production and productivity
 To promote generation and gainful employment opportunities
 http://megsoil.gov.in/major_prog.html

Major Programmes of the Department
C. Additional Central Assistance
1. Watershed Development Project in Shifting Cultivation Areas
(WDPSCA)

The scheme was implemented from the year 1995-96 onwards. It is
a 100% Central assistance through the Ministry of Agriculture & Co-
operation, Government of India.

The main thrust of the project is as follows:

 Protect hill slopes of jhum areas through soil and water conservation
measures on a watershed basis.
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 Encourage and assist jhummia families to develop jhum land for
productive uses with improved cultivation and suitable package of
practices leading to settled cultivation.

 Improved socio-economic status of jhummia families through
household/land-based activities.

 Mitigate ill effects of shifting cultivation by introducing appropriate
land use as per land capacity and improved technologies.

During 2012-13, Government of India did not release any fund for the
scheme.

2. Accelerated Irrigation Benefits Programme (AIBP)
This is a Central assistance scheme sponsored by the Ministry of

Water Resources. It is in the form of central grant (90 % of the project
cost) and the balance cost of the project (10%) as the State’s share which
is to be arranged by the state government from its own resources. The
main thrust of the programme is to increase the area under irrigation
thereby increasing the productivity of the area and improving the socio-
economic condition of the people.

During 2011-12, a total of 32 projects sanctioned during 2009-10
have been completed and no new projects were sanctioned by the
Government of India during the year 2012-13.

D. NABARD Loan- Soil & Water Conservation Scheme under RIDF
The Department started implementing Scheme under Rural

Infrastructure Development Fund (RIDF) - NABARD Loan from the year
2000-2001 onwards. The basic objective of the scheme is to enhance the
productivity of agriculture and its allied activities and in small river
valleys, thereby improving the socio-economic set up of the people in the
rural areas. Besides these, the scheme also envisages to promote
sustainable development through conservation and management of soil
and water.

A total of 49 projects had been implemented under the RIDF
NABARD Loan. Out of these, 12 projects are under RIDF-V (2000-01 to
2002-03), 11 projects under RIDF-IX (2004-05 to 2006-07), 7 projects
under RIDF· XIII (2007-08 to 2009-10), 10 projects under RIDF XIV
(2009-10 onwards) and 9 projects under RIDF-XV. 40 Projects under
RIDF-V, RIDF-IX and RIDF· XIII and RIDF XIV have been completed,
while 9 projects under RIDF-XV are ongoing.

E. Other Government of India Schemes
1. Soil and Water Conservation in the Catchment of River Kopili

The Department is implementing a scheme known as River Valley
Project & Flood Prone River (RVP & FPR) of River Kopili under the
Macro-management mode. The State Agriculture Department is the Nodal
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Department of this centrally sponsored programme of the Ministry Of
Agriculture, Department of Agriculture & Co-operation (Natural Resource
Management Division).

Objectives:-

 Prevention of land degradation by adoption of appropriate based soil
and water conservation measures on watershed approach.

 Improvement of land capability and moisture regime in the
watersheds.

 Promotion of land-use to match land capability.

 Prevention of soil erosion and run off from the watershed to prevent
premature siltation of reservoirs.

The selection of the watersheds was based as per the priority list of
the watersheds. The Soil and Land Use Survey of India (SLUSI) was
engaged in the task of priority delineation and detailed Soil survey of the
Kopili Catchment. The watersheds have been prioritized based on the
magnitude and criticality of degradation into five categories; viz, Very
High, High, Medium, Low and Very Low.

Priority Category No. of Watersheds Area in Ha

Very High 259 1,11,516

High 84 37,121

Medium 40 19,320

Low 4 2,032

Grand Total 387 1,69,989

A total of 12 watersheds falling under very high priority have been
covered under this scheme. The total area of 12 watersheds is 5218
hectares with 4863 hectares as the treatable area, covering 21 villages with
1145 families.

2. Rashtriya Krishi Vigyan Yojana (RKVY)

The area of focus of this programme is for the development of
Rainfed Farming Systems in and outside watershed areas as also
integrated development of watershed areas, wastelands, river valleys and
for activities relating to enhancement of crop production and
popularization of micro-irrigation systems. The thrust area is to protect the
loss of topsoil, improving soil fertility, enhancing crop production, land
and water productivity of watershed areas comprising of wastelands, river



81

valleys and the eco-system as a whole. The programme is implemented
with the Department of Agriculture as the Nodal Agency.

Objectives

 To incentivize the States so as to increase public investment in
Agriculture & Allied Sectors.

 To provide flexibility & autonomy to States in the process of planning
and executing Agriculture & Allied Sector Schemes

 To ensure the preparation of agriculture plans for the Districts and the
States based on agro-c1imatic conditions, availability of Technology
and natural resources.

 To ensure that the local needs/ crops/ priorities are reflected in the
agricultural plans of the states.

 To achieve the goal of reducing the yield gaps in important crops,
through focused interventions.

 To maximize returns to the farmers in Agriculture & Allied Sectors.

 To bring about quantifiable changes in the production & productivity
of various components of Agriculture & Allied Sectors by addressing
them in a holistic manner.

The proposed schemes under RKVY mainly comprise of the following:

a. Soil & Water Conservation for enhancing crop production &
productivity in river valley/ valley bottom lands.

b. Soil & Water Conservation for improving crop production &
productivity of cultivated Jhum& Bun lands including abandoned
Jhum& Bun lands.

c. Soil & Water Conservation for restoring & reclaiming cultivable
wastelands affected by mining & quarrying

d. Soil & Water Conservation for improvement of traditional water
conservation & distribution system for enhanced crop production.

F. Cherrapunjee Ecological Project-
Restoration of Degraded Lands under Sohra Plateau

This project under Special Plan Assistance (SPA) was sanctioned
by the Govt. Of India during 2010-11. The objective of the Scheme is to
enhance Soil moisture/water regime by the following ways.

 Ameliorate the ecology and environment of Sohra Plateau.

 Restore degraded lands

 Strengthen village level institutions or NRM

 Minimize human activities detrimental to the environment

 Create avenues for sustainable livelihood

The main objectives of the project are as follows:-
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 Check soil loss and reduce silt load in streams and rivers

 Improve soil moisture regime

 Promote in-situ water harvesting

 Improve recharge of springs and aquifers

 Afforestation/ reforestation of denuded hills/areas

 Promote development of pasture lands and horticulture plantations

 Imparting training and capacity building for the villagers/ farmers on
sustainable farming practices

 Provide support for livelihood activities-piggery, poultry, fisheries

 Create awareness amongst the people on natural resource management

6.10 SPECIFIC PROJECTS FOR WATER
CONSERVATION

Water conservation : Cross country community efforts In drought hit
areas, communities have contributed towards creating solutions to save,
manage and restore water. A few examples are given below:

l. In drought hit Bundlekhand, Parmarth, a civil society organisation is
supporting resilience amongst the drought affected families through
development of more than 100 drought risk reduction plans, rainwater
conservation and establishing community and institutional linkages.
JalSahelis (friends of water) are managing in-village water supply and
water conservation efforts.

lI. Under Andhra Pradesh Farmer Managed Groundwater Systems
(APFAMGS) project implemented in 7 drought prone districts of AP,
farmers are managing their groundwater systems and have adopted
suitable agricultural options.

lII. In 2002, drought hit Raj Samadhiyala village in Gujarat, managed to
take up three crops a year using the rainwater harvested through the
construction of farm ponds, percolation tanks, check dams and sub-surface
structures.

lV. Hiware Bazaar village, Ahmednagar district of Maharashtra, adopted
an integrated model of water management wherein, the villagers
contributed by providing labour. Annual water budgeting exercise was
introduced in 2004.

V. Drought prone Laporiya village in Rajasthan has a unique dyke system
called the ‘chauka’ to capture rainwater, improving water availability for
drinking and harvest.
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6.11 SUMMARY

Water is vital natural resource, we depend on it for irrigation,
industry, domestic needs, shipping sanitation and for disposal of wastes.
Water bodies like ponds, lakes, streams, rivers, sea, oceans have become
polluted due to industrial growth, urbanization and other problems created
by mankind. Water an essential nutrient plays a key role in the human
body. We can survive for several weeks without food, but not without
water. Every system in human body needs water for its functioning from
cells and tissues to all the vital organs of the body. Water a unique natural
resource available on earth is essential for all the important activities like
food production, industries like energy, production and manufacturing. It
plays an important role in economic development and the general well-
being of the country. Water is not merely an economic commodity but
also a social and cultural good as per united nations. Water scarcity in
India has been created by the people of the country due to excess
population growth and mismanagement of water resources. If we do not
wisely use and conserve our water resources a situation will come where
there will be water everywhere but not a single drop to drink.
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Unit -7
WATER POLLUTION AND QUALITY

CONTROL

Unit Structure

7.0 Objectives

7.1 Introduction

7.2 Causes of Water Pollution

7.3 Effects of Water Pollution

7.4 Remedies to reduce Water Pollution problem

7.5Treatment of Polluted Water

7.6 Summary

7.7 Self-Study

7.0 OBJECTIVES:

1) To study the causes and effects of water pollution
2) To know the remedies and treatment for water pollution
3) To Study the different methods to treat and test water
4) To know about water quality and its control

7.1 INTRODUCTION:

Water is one of the most vital natural resources on earth and has
been around for a long time. In fact, the same water which we drink has
been around in one form or the other since the time of the dinosaurs. The
earth has more than two-thirds of its surface covered with water. That is a
lot of water, however, less than 0.3% is accessible for human
consumption. Water pollution is the contamination of natural water bodies
(e.g. lakes, rivers, sea, ocean, aquifers, ground water etc.). This form of
environmental degradation occurs when pollutants are directly or
indirectly added into the water bodies without proper treatment to remove
harmful compounds.

According to the Water (Prevention and Control of Pollution)
Act, 1974, water pollution means such contamination of water or such
alteration of the physical, chemical, or biological properties of water or
such discharge of any sewage or trade effluent or of any other liquid,
gaseous, or solid substance into water (whether directly or indirectly) as
may, or is likely to, create a nuisance or render such water harmful or
injurious to public health or safety, or to domestic, commercial, industrial,
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agricultural, or other legitimate uses, or to the life and health of animals or
plants or of aquatic organisers.

7.2 CAUSES OF WATER POLLUTION

Sources of Water Pollution
The twosources of water pollution are Direct and Indirect

contaminant sources.

1) Direct sources of water pollution: They include effluent outfalls from
factories, refineries, industries etc. that emit fluids of varying quality
directly into water bodies.

2) Indirect sources of water pollution: They include contaminants
entering the water supply from the atmosphere via rain water, soils and
groundwater systems. Atmospheric toxins are derived from human
processes like emission of gases from automobiles, factories and bakeries.
Soil and groundwater contains the residue of chemical fertilizers,
pesticides, insecticides, germicides, fungicides, etc. used in the
agricultural fields and improper disposal
of industrial waste.
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The biggest issue faced by India right now is the water pollution.
The biggest source of such pollution in India is the untreated sewage
problem. The other sources of pollution are water runoff from the
agricultural sector and unregulated units that belong to the small-scale
industries. The problem is so grave that there is no water body in India
that is not polluted. Almost 80% of the bodies in India are highly polluted.
Ganga and Yamuna are the most polluted rivers in India.

Water pollution is caused due to several reasons. Here are the few
major causes of water pollution:

1) Urbanization: The biggest reason for water pollution in India is
urbanization at an uncontrolled rate. The rate of urbanization has gone up
at a fast pace in the last decade and has left an indelible mark on India’s
aquatic resources leading to several environmental issues in the long term
like insufficiency in water supply, generation and collection of waste
water. Uncontrolled urbanization has led to an increase in sewage water.
In the urban areas water is used for both domestic and industrial purposes
from water bodies such as rivers, lakes, streams, wells and ponds. The
condition becomes worse as 80% of the water used for domestic purpose
turns to waste water. Many a times this waste water is not treated leading
to tremendous pollution of surface-level freshwater.

2) Sewage and Waste Water: Garbage, sewage and liquid waste of
households and factories containing harmful chemicals and toxins are
released in the lakes and rivers making the water poisonous for aquatic
animals and plants. This polluted water seeps through the surface polluting
the groundwater also.

3) Industrial Waste: Industrial waste containing pollutants like lead,
mercury, asbestos and petrochemicals extremely harmful to both living
things and environment are released into the rivers and lakes making the
water contaminated. Inadequate industrial treatment of wastes is also the
reason for water pollution.

4) Oil Pollution: Sea water gets polluted due to oil spillage from ships
and tankers travelling in the sea. The spilled oil does not dissolve in water
and forms a thick layer on the surface water thus polluting the water.

5) Acid Rain: When the polluted air mixes with the water vapour in the
atmosphere, it results in acid rain. In other words, acid rain is pollution of
water caused by air pollution.

6) Dumping waste in water: Dumping of solid wastes and litters which
include glass, plastic. Styrofoam, Aluminium, etc. to in water bodies
causes huge problems. Different things require different time to
degenerate in water affecting aquatic plants and animals.
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7) Global Warming: An increase in water temperature is due to global
warming resulting in the death of aquatic plants and animals and bleaching
of coral reefs in water.

8) Eutrophication: It is the increased level of nutrients in water bodies
resulting in the bloom of algae in water depleting the oxygen level in
water by affecting fish and other aquatic animals in a negative manner.

9) Improper Practices in Agricultural Sector: Excessive use of
chemical fertilizers, insecticides, pesticides, fungicides, germicides and
wrong methods of watering in the fields to the crops also lead to
accumulate the harmful toxins in the soil thus making the soil not fit for
agricultural purpose. The accumulated toxins penetrate into the soil and
thus in the groundwater with the help of water.

10) Social and Religious Practices: Social and religious practices like
dumping dead bodies in water, bathing, throwing waste in water also
contribute to the pollution of water in rivers and lakes.

11) Denitrification: Denitrification is a microbially facilitated process
where nitrate is reduced and ultimately produces molecular nitrogen
through a series of intermediate gaseous nitrogen oxide products.

7.3 EFFECTS OF WATER POLLUTION IN INDIA:

Water pollution has tremendous adverse effect on the health of all
living things in the vicinity of the polluted water body or using or
consuming polluted water to some extent. When toxic substances
penetrate into the water reservoirs, they start dissolving or suspended in
water or get deposited at the bottom. Water pollution has harmful effects
on nature and also has catastrophic effects on the living things and on the
environment.
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Following are the Water Pollutants:

1) Domestic and Municipal Pollutants:
The sewage in this category contains garbage, waste food, human

excreta, soaps and detergents are the largest sources of water pollution.
Disease causing (pathogens) micro-organisms like bacteria, fungus, algae,
protozoa enter the water system through swage and thus make it polluted.

Typhoid, dysentery, cholera and gastroenteritis are the common
diseases caused by drinking polluted water. Sometimes the polluted water
may contain certain bacteria that cannot grow on their own but can
reproduce in the cells of host organisms causing diseases like polio,
hepatitis and even cancer.

2) Agricultural Waste:
Manure, pesticides, insecticides, fertilizers, farm waste, waste from

slaughter house, poultry farms, salt and silt are drained as run-off from the
agricultural lands.

The water bodies which receive major portion of fertilizers
becoming rich in nutrients leading to eutrophication and consequent
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depletion of dissolved oxygen. This water rich in nitrates on consumption
is harmful for human beings especially the children.

3) Industrial Pollutants:
Industries located near rivers or freshwater streams are responsible

for discharging their untreated effluents like highly toxic heavy metals
such as lead, mercury, arsenic, chromium, etc. They also dump hazardous
organic and inorganic wastes like acids, alkalies, chlorides, cyanides, etc.
into the rivers and streams.

Most of the no biodegradable pollutants from textile, sugar, paper
and pulp mills, tanneries, rubber and pesticide industries are dumped in
the river ganges damaging the growth of crops and making the water
polluted which is not safe for drinking purpose. Mercury a heavy metal
along with other toxic substances is released in the nearby water body
from the factories that manufacture plastic, caustic soda, fungicides and
pesticides which enters the food chain through bacteria, algae, fish and
then the human body.

4) Radioactive Wastes:
Accidental leakage of waste material from uranium and thorium

mines, nuclear power plants and industries, hospitals and research
laboratories using isotopes pollute the water bodies. These radioactive
material enter human body through water and food. They accumulate in
blood and other vital organs in the humans and animals thus causing
tumours and cancer.
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5) Thermal Sources:
Industries, thermal plants and nuclear power plants need water for

cooling purpose and the precipitate (hot water) is often discharged in the
rivers and lakes resulting in thermal pollution leading to imbalance in the
ecology of the water body. The hot water discharged in the rivers and
lakes lowers the dissolved oxygen level essential for marine life. This
decreases the solubility of oxygen in water.

6) Petroleum Products:

Due to accidental spillage from ships, tankers, pipelines etc. crude
oil and other related products that are poisonous in nature spread in the
water bodies causing harm to the marine life.
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7) Sediments:
Large amount of soil particles are carried to streams, lakes or

oceans forming sediments and thus pollute the water.

7.4 REMEDIES TO REDUCE WATER POLLUTION

The only way to save our planet involves a shift in priorities from
the whole world and every little change makes a difference by making a
huge impact on our environment. Many a times all major changes come
from individual actions. To limit the pollution of our water resources we
can use various simple and implement able methods by taking action
individually or collectively.

Following are some simple and easy ways that can be implemented
to counter water pollution.

1) Disposal of Trash: Poor disposal of solid non-degradable products
such as plastics end up littering the roads, gardens, beaches, river banks,
road side areas, big nullahs and many more. If the diapers and sanitary
towels that are non-degradable flushed down the toilet, they may end up
by destroying the process of sewage treatment as the path of disposing the
sewage is blocked. So proper disposal of trash is very essential. People
should not use toilet as a bin and not to discard clothes, paper wastes,
synthetic materials and wrappers in the toilet as these destructive elements
of these materials end up in oceans, rivers and lakes. Resisting from this
habit can considerably prevent water pollution. Proper disposal of trash is
very essential.

2) Do not pour oils, fats or grease in the kitchen sink: We should resist
ourselves from pouring cooking oil, fat or grease in the kitchen sink.
Instead collect all the oil, fats or grease in a jar and then discard it in solid
waste. We should abstain from flushing the contaminated liquids, pills,
drugs or medications down the drain as they contain scores of toxic
materials destroying the quality of natural water systems. Using the
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recommended disposal method is the best option to prevent water
pollution.

3) Direct dumping into the water bodies use of plastics should be
avoided: We should resist from dumping any waste into the nullahs,
rivers, lakes, streams or oceans. Try to clean the rubbish littering on the
beaches or river banks. We should avoid use of plastics as plastic leftovers
like used plastic water bottles, disposable plastic plates, plastic bags end
up in nullahs, streams, lakes, rivers, and oceans contaminating natural
habitats and destroying aquatic life.

4) Conservation of water: We can conserve water by ensuring the water
taps are always turned off when not in use. This reduces the amount of
contaminated water that needs to be treated.

5) Use of environment safe products: While purchasing household
products such as cleaning material, paints, insect / ant repellant, medical
supplies or chemical products we should insist on purchasing products that
are less harmful to the environment. We should support Green- Oriented
companies which take creative initiative to reduce water pollution. These
companies make the packaging materials by using recycling plastics
collected from the oceans, beaches and river banks. So, we should always
opt for recyclable and reusable products as they minimize the amount of
waste water produced during the production and processing. This should
also include re-using dishware and linens such as towels and bedsheets.
Some sewage treatment firms now clean waste water without using
chemicals.

6) Tree plantation: Planting trees and vegetation reduce the speed of
surface water runoff, lessens erosion of soil, prevents toxic substances and
chemicals from washing into the water systems.

7) De-clog the drains regularly and naturally and ensure minimal use
of bleach and detergent: Instead of using chemicals to de-clog the drain,
use natural methods like pouring equal proportions of white vinegar,
boiling water and baking soda. Let this mixture stay for 30 minutes in the
clogged drain and then rinse it. Make minimal use of bleach and
detergents during the cleaning of laundry or cutleries. Insist on using
phosphate-free detergents and soaps.

8) Making use of super energy saving washing machines: By
purchasing energy star approved washing machines or equipment’s we
save energy and 60 litres of water and also it reduces the amount of waste
water that needs to be treated. Also wash only when you have full loads of
laundry and dishware. By doing this we can save tons of water. We should
also install water-efficient household appliances for cleaning and sanitary
purposes as they end up in saving millions of litres of water.
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9) Reduce the use of fertilizers, pesticides, herbicides and germicides
and practice Organic farming: Excessive use of chemical fertilizers,
pesticides, fungicides and germicides leads to water pollution as they find
way into the water systems through surface runoff or they penetrate into
the soil thus polluting water supplies. Thus, by minimizing the usage of
these chemicals and opting for use of organic methods for pest, weed and
disease control can reduce water pollution to a greater extent. Organically
grown crops reduce the use of herbicides and pesticides in farming.
Organic farming promotes the use of organic fertilizers which promotes
natural growth.

10) Proper sewage treatment and management: Proper sewage
treatment is necessary to limit the amount of toxic substances and proper
management of tanks and drains to avoid pollution is a must.

11) Re-use of automobile oil: By re-using automobile oil it reduces the
amount of used oil that is discarded and pollutes the water resources. It is
very essential to keep the vehicle well maintained to prevent the leakage
of deadly fluids like oil and antifreeze.

12) Dispose motor oil, batteries or antifreeze at specially assigned
collection points: To avoid the unnecessary contamination of ecosystems
that pollute surface and ground waters we must ensure to dispose used
engine oil, batteries or antifreeze at designated collection points.

13) Pick up of pet waste: Pet waste may contain harmful bacteria that
can flow into drains and contaminate water systems. To avoid this pet
waste has to be picked and discarded in a proper manner.
14) Boats to be maintained well: Boats should be in good condition
before going in water for fishing or boating purpose so as to avoid the
spillage of oil and other toxic substances leaking into the water.

15) Inform the water protection and conservation authorities: Take
initiative to inform the water protection and conservation office if you
notice any kind of pollutant or chemical being discarded into the water
bodies. This act is like actively participating in water pollution prevention.
You can also contribute monetarily by way of donations to water
conservation agencies or you can actively sensitize your peer groups and
community members on how to prevent water pollution and ensure water
conservation.

7.5 WATER TREATMENT TECHNOLOGIES

Water is life, an essential thing for daily sustenance and healthy
living. Safe, sustainable and affordable water is a severe challenge in the
present scenario where we are facing a big problem of growing water
needs. With descending groundwater levels, contamination of water
sources and increasing consumption, challenges in the water sector have
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increased to a great extent. Technology plays an important role in
managing and using the limited available water in a cost effective and
critical manner when fresh water supplies are not sufficient to meet the
ever increasing demand.

Both human activities and natural processes are responsible for
water contamination. Treatment is then carried out as per the need of
water in the different sectors like municipality, industrial or agricultural or
domestic purpose. Technology that will be used would depend on the
current water quality, future standard requirements and economics of the
treatment method. Undesirable Physical, Biological or Chemical
contaminants are removed by the water treatment making it fit for human
consumption.

Central Pollution Control Board (CPCB) has laid down certain
norms on which the classification of surface waters in India has been
done. The details of the permissible and desirable limits of various
parameters in drinking water as per Bureau of Indian Standards (BIS)
standard specifications for potable water are also detailed in the IS
10500:1991.

Technologies that the water treatment plants use to produce water
is safe both biologically and chemically and also appealing in terms of
colour, odour and taste. The quality of water must not be impaired during
transmission, storage and distribution to the user and the control point for
water quality determination must be the consumer’s tap and not the
treatment facility. The treatment methods at the plant includes -

Aeration: Aeration brings water and air in close contact in order to
remove dissolved gases (such as carbon dioxide) and oxidizes dissolved
metals such as iron, hydrogen sulphide, and volatile organic chemicals
(VOCs). Aeration is often the first major process at the treatment plant.
During aeration, constituents are removed or modified before they can
interfere with the treatment processes.

Coagulation and Flocculation: It is a chemical water treatment technique
typically applied prior to sedimentation and filtration (e.g. rapid sand
filtration) to enhance the ability of a treatment process to remove particles.
Coagulation is a process used to neutralise charges and form a gelatinous
mass to trap (or bridge) particles thus forming a mass large enough to
settle or be trapped in the filter.

Flocculation is gentle stirring or agitation to encourage the particles thus
formed to agglomerate into masses large enough to settle or be filtered
from solution.

Sedimentation: It is the tendency for particles in suspension to settle out
of the fluid in which they are entrained and come to rest against a barrier.
This is due to their motion through the fluid in response to the forces
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acting on them: these forces can be due to gravity, centrifugal
acceleration, or electromagnetism.

Filtration: Filtration plays an important role in the natural treatment of
groundwater as it percolates through the soil. It is also a major part of
most water treatment. Groundwater that has been softened, or treated
through iron and manganese oxidation, requires filtration to remove floc
created by coagulation or oxidation processes. Since surface water is
subject to run-off and does not undergo natural filtration, it must be
filtered to remove particles and impurities.

Disinfection: The disinfection of potable water and wastewater provides a
degree of protection from contact with pathogenic organisms including
those causing cholera, polio, typhoid, hepatitis and a number of other
bacterial, viral and parasitic diseases. Disinfection is a process where a
significant percentage of pathogenic organisms are killed or controlled.

Some of the common water purification & treatment technologies
are as follows:-

Capacitive Deionization (CDI)is a technology where ions are removed
from water by passing it through a spacer channel with porous electrodes
on each side

Ozonation is a chemical water treatment technique based on the infusion
of ozone into water

Ultraviolet Technology uses Ultraviolet light, just like sunlight, to kill
micro-organisms present in the water

Reverse Osmosis (RO) is a technology that removes a large majority of
contaminants by pushing the water under pressure through a semi-
permeable membrane

TERAFIL is a burnt red clay porous media used for filtration & treatment
of raw water into clean drinking water, developed Council of Scientific &
Industrial Research (CSIR), Bhubaneshwar

OS-Community Scale Arsenic Filter is an organic arsenic filter, developed
by IIT Kharagpur

Filtration methods that may include rapid/ slow sand filters remove dirt,
rust, silt, dust and other particulate matter from water

Solar Water Purification Systems - The 5 stage solar water purification
system gives 1500 litres of drinking water in 24 hours, if it is running
continuously and if it has a constant source of water supply connected to
it. The system is capable of filtering: fluoride, arsenic, bacteria, pesticide
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and more and doesn’t require electricity to run, so it is a good solution for
villages that do not have 24/7 power supply.

Domestic drinking water filtration methods differ depending upon
the method of purification used, the degree of ‘purity’ required, and the
type of contaminants present in the water. Some of the most popular
methods for Household Water Treatment & Safe Storage (HWTS) options
includes boiling, SODIS (Solar disinfection), Chlorine Tablets, Liquid
Chlorine (online, Bio-sand filters, Flocculent treatment, Ceramic candle,
Filter combinations, Pureit filters, Ultra Violet (UV) filters, Reverse
Osmosis (RO) and Ion Exchange (IEX).

Sewage treatment – Municipal and Industrial Waste water flowing
out of urinals and toilet closets are referred to as ‘black water’ or sewage.
Black water cannot be treated in the same way as grey water as the former
contains a heavy pathogen load from the fecal matter suspended in it.
Sewage from towns and cities flowing directly into water bodies is one of
the major reasons for water pollution.

While City Corporations are in charge of laying underground
sewerage pipes to collect, channel and treat sewage, localities outside city
limits have a greater responsibility of managing their own waste.
Apartment complexes and townships mostly rely on small scale sewage
treatment plants (STP) to treat their waste.

Wastewater can be treated either in the presence or absence of
oxygen. While aerobic digestion involves the breakdown of waste by
microorganisms in the presence of oxygen, anaerobic systems work in its
absence. Various types of processes are used to treat both domestic and
industrial waste water such as:

1) Activated Sludge Process where biological agents such as bacteria are
used in the presence of air to oxidise the nutrients present in the sewage.

2) Sequencing Batch Reactors help equalize, aerate and sediment waste
water in timed batches by mixing it with activated sludge and oxygen to
reduce the organic load.
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3) Membrane Bio Reactors provide a higher degree of organic and solid
removal by combining the principles of both mechanical filtration and
biological digestion to treat municipal waste.

4) Moving Bed Bioreactors are mainly used for aerating and treating
high-strength wastewater where several floating polyethylene bio-films
move in suspension provide surface area for the nutrient-digesting bacteria
to grow.

5) Trickling Filters are low-cost, aerobic systems made up of a fixed bed
of gravel, rocks and moss over through sewage is passed to remove the
nutrient material in the suspension.

6) Facultative aerated lagoons are shallow ponds where the sewage is
allowed to with the atmospheric oxygen in the upper layers while the
sludge settles down at the bottom.

7) Waste stabilization ponds categorized into three broad types –
anaerobic, facultative and aerobic depending on the oxygen use intensity –
help in reducing nutrient content and polishing waste water to re-use
quality.

8) Up-flow anaerobic sludge blanket digestion treats wastewater in the
absence of oxygen where the feed enters the tank through the bottom and
flows upward as the bacteria present in the sludge digest organic the
matter.

7.6 SUMMARY:

Water is one of the most vital natural resources on earth and has
been around for a long time. Water pollution is the contamination of
natural water bodies (e.g. lakes, rivers, sea, ocean, aquifers, ground water
etc.). This form of environmental degradation occurs when pollutants are
directly or indirectly added into the water bodies without proper treatment
to remove harmful compounds. Direct sources of water pollution include
effluent outfalls from factories, refineries, industries etc. that emit fluids of
varying quality directly into water bodies. Indirect sources of water
pollution include contaminants entering the water supply from the
atmosphere via rain water, soils and groundwater systems. The biggest
source of such pollution in India is the untreated sewage problem. The
other sources of pollution are water runoff from the agricultural sector and
unregulated units that belong to the small-scale industries. The problem is
so grave that there is no water body in India that is not polluted. To limit
the pollution of our water resources we can use various simple and
implement able methods by taking action individually or collectively.
Water pollution has harmful effects on nature and also has catastrophic
effects on the living things and on the environment.
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7.7 SELF-STUDY:

1) What are the Effects of Water Pollution?

2) What are the causes of water pollution?

3) Give the Remedies to reduce Water Pollution problem.

4) How is the polluted water treated?

5) What is water quality and how is it controlled?

6) What are the different methods to treat water?

7) Give the different methods to test water.

8) What are of the common water purification & treatment technologies?

9) What are the various types of processes used to treat both domestic and
industrial waste water?
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Unit -8
HUMAN RESOURCES AND ITS

DEVELOPMENT

Unit Structure

8.0 Objective

8.1 Introduction

8.2 Concept

8.3 Definitions

8.4 Human Developmental Factors

8.5 Importance of Human Resources

8.6 Obstacles in the Development of Human Resources

8.7 Human Development Approach

8.8 Summary

8.9 Self-Study

8.0 OBJECTIVES:

a) To study the importance of human resources
b) To study the factors and approach to human resources and development
c) To study the obstacles in the development of human resources

8.1 INTRODUCTION

Human resource is considered an important type of resource to
attain the economic development of a country. Human resource means the
size of the population of a country along with its efficiency, educational
qualities, productivity, farsightedness and organizational abilities. By
human resource we mean human capital and it implies skills, abilities, and
technical know how of the population of the country. To develop the
human resources of a country it should introduce manpower planning.
Human resource with the attainment of economic development must
consider should be considered from both the angles the assets and also the
liabilities. Proper utilization of natural and human resources is very
essential to attain economic development. Production level of national
wealth and utilization of natural resources to a great extent depend upon
the efficiency of human resources. Increased population is a barrier for the
development of the country. As a result, study of human resources in
detail is a must to achieve economic welfare. Thus, it is quite important to
know both in qualitative and quantitative terms the rate of growth, the
size, distribution, the composition and all other demographic features of
the population of India. According to Dr. Kallol Guha “A country’s
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human resource (a set of individuals who make up the workforce of an
organization, business sector or economy) is shaped and conditioned
through its education system. How a given nation will fair can be
predicted by evaluating the state of its primary, secondary and higher
education with special reference to its research orientation of the education
system.”

Human Resource Development is the integrated use of training,
organizational and career development efforts to improve individual,
group and organizational effectiveness. Herein human resource is the
talent and energies of the people available to an organization as potential
contributors. They contribute to the creation and realization of the
organizations mission, vision, values and goals. And development refers to
a process of active learning from experience that leads to systematic and
purposeful development of the whole person, body, mind and soul.

8.2 HUMAN DEVELOPMENT APPROACH:

During the second half of the 20th century human development
grew out of global discussions on the links between economic growth and
development. By the early 1960s economic growth had emerged as both a
leading objective and indicator of the national progress in many countries.
This paved the way for the human development approach which expands
the richness of human life instead the richness of the economy in which
human beings live. This approach focuses on creating fair opportunities
and choices for all the people.

People:
Growth in income is an important means to develop rather than to

an end in itself. Instead of assuming that economic growth will lead
automatically to greater opportunities for all the human development
approach focuses on improving the lives of people.

Opportunities:
Human development means giving more freedom and

opportunities to people and to the lives they value. In simple words it
means developing people’s abilities and giving a chance to use them for
their own development. For example, education is important but if the
person doesn’t have skills useful in the market or in demand he or she will
be denied of jobs.
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The above diagram shows the fundamental aspects of human
development and aspects that help to create the conditions that allow the
people to flourish. The three fundamental aspects of human development
are to live a long and healthy and creative life, to have access to
knowledge and be knowledgeable, and to lead a decent standard of living.
Other aspects are also important like creating the right conditions for
human development like participating in the political and community life,
environment sustainability, human security and gender equality. As soon
as the basics of human development are achieved opportunities for
progress in the other aspects of life are opened.

Choices:
Basically, human development is more about choice, about

providing opportunities and not insisting them to make use of it. Nobody
can guarantee to human happiness and it is the concern of the people who
have to make their choices. The process of human development creates an
environment for the people individually and collectively, to develop the
capacity of the people to their full potential and also to have a reasonable
chance of leading a productive and creative life valued by them.

8.3 CONCEPT OF HUMAN DEVELOPMENT

Human development is a process of enlarging peoples choices
which are indefinite and changing over time to time. The three essential
preferences necessary for a modest standard of living at all the levels of
development are to lead a long and healthy life, to acquire knowledge and
to have access to the resources. In addition to the above preferences highly
valued by many people range from social, political and economic freedom
to opportunities for being creative and productive and enjoying self-
respect and guaranteed human rights. But, one thing should be understood
that if the essential preferences are not available many other opportunities
remain inaccessible. Like every coin has two sides human development
also has two sides: a) formation of human capabilities like good health,
possessing knowledge and skills and b) making use of their acquired
capabilities the productive purposes, leisure or for being active in the
social, cultural and political affairs.

If the human development scale does not balance the two sides it
results in frustration. Income is one of the important options but is not the
sum total of lives. Therefore development is not only the expansion of
income and wealth but it should focus on people. The Human
Development Resource 1991 has elaborated the concept of human
development as “ People must be at the center of human development.
Development has to be woven around people, not people around
development. It has to be development of the people, by the people and for
the people.” Absolute consideration was to given to economic growth on
the belief that the benefits of growth would trickle down to different
sections of the society in the previous concepts of development. But, this
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hypothesis was not supported as higher growth does not necessarily bring
higher degree of welfare for every section of the society. Growth should
be to make improvements in peoples lives. The four major components in
the concept of human development are equity, sustainability, productivity
and empowerment.

All people should have access to equal opportunities and it should
be known that human development is impossible without gender equality.
Development will remain weak and unbalanced if women are excluded
from the developmental process. Productivity is not the only means to
achieve welfare of the society but herein people should be allowed to
increase their productivity and participate in the process of generating
income and remunerative employment to accomplish higher economic
growth. All forms of capital such as human, physical and environmental
should be restored. Empowerment is also one of the important aspect of
human development. While upgrading the choice of an individual or a
section of a society the choices of other individual or a section of the
society should not be restricted. This calls for equity in human
relationships. Also while improving the lives of present generation the
choices of future generations should not be mortgaged. Human
Development process should be sustainable and should address both
equity within the generation and among the generations enabling all
generations, present and future, so that they make the best use of their
capabilities.

8.3 DEFINITIONS

Human resource development is an approach that focuses on the
people themselves and the opportunities they have. Human resource
development is a concept about thriving of the human life and focus on the
role of the people themselves to bring a better condition in their life as
economic growth does not bring automatic growth in wealth for everyone.
Human resource development is defined as “A process of enlarging
choices – social, cultural, economic, political. If the focus of development
is on people then the range of choices can be enhanced in all the areas of
human life for every human being. Human resource development is both a
process and an outcome and is not only concerned with the process
through which choices are enlarged, but also focuses on the outcomes of
the enhanced choices.” Human resource development thus defined
represents a simple approach with a far-reaching conclusions.

(Becker, 1975; Schmidt & Lines, 2002; Harrison & Kessels, 2004) The
central focus of the human resource development is on the human capital
or the human resource. As the human resource in an organization, based
on their competencies, skills, experience and knowledge, they are viewed
as the driving force for the success of an organization.
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Swanson (1996), defined HRD as “a process for the development and
skillful human through the organizational and the training programs for
the people of the organization, so that their overall performance could be
enhanced”.

Nadler (1983) defined HRD as “at a given period of time, organized
learning experience so as to bring about the potentiality of change in
performance or growth of the individual and the organization as a whole”.

Sriyen (1997),considered human resource development as a method of
enhancing knowledge, skills and capacity of human resource in the
society. In terms of economy, it could be described as accretion of human
resource and its sustainable investment for the development of the
International Journal of Marketing and Human Resource Management
(IJMHRM)

Michael (2000), the concept of modernization and economic development
represents the implicit and explicit values framework for the achievement
of desirable goals. Mahatma Gandhi once said “realization of human
potential”. A country that is unable to develop their human resource in
terms of the enhancement of their skills and knowledge cannot utilize their
abilities for the welfare of the nation and hence cannot develop anything
else.

McLean and McLean (2001), described HRD is any process that has the
potential to develop over the short or the long period of time.

McLean and McLean (2001), the results could be defined as the abilities
and the recognition for the development of the work-based knowledge, the
expertise, the productivity, and the level of satisfaction.

Tanvir Kayani(2008),The role of development of human resource is to
improve the quality of life. Various economists argue that the human
resources of a country determine the character and growth in the economic
and social development of a country. Not gold and silver but only human
resource of a nation can make a nation a great & strong.

Tanvir Kayani (2008), human resource development has been considered
as one of the most important area of research. The aim of the Human
resource development policy is based on the development of the human
resource.

Human development can be simply defined as a process of
enlarging choices linked to capabilities and functioning’s on one side and
opportunities on the other side. The functioning’s of a person are the
valuable things the person does like taking part in the community, being
well-nourished and living long life while, the capability of a person stands
for the different combinations of functioning’s a person can achieve. In
short it reflects the freedom to achieve functioning’s. development of
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human resources can enhance human capabilities – good education, skill
training, good health and nutrition, etc. It is seen that unless opportunities
exists capabilities cannot be used for productive purposes, for leisure, to
participate in political, social or cultural affairs. Through better access to
productive resources which, include credit and employment and other
resources economic opportunities can be created. Polity and other
conditions require political opportunities.

8.4 HUMAN DEVELOPMENTAL FACTORS

1. Physical:
Physical wellness encloses a variety of healthy habits that include

adequate exercise, proper nutrition, keeping oneself from bad and harmful
habits. Getting regular medical check-ups, protection from injuries and
harm, getting information about and identifying the symptoms of diseases.
Developing healthy habits is an investment for the future which would
enhance the life quality.

2. Social:
Social factor refers to our ability to interact effectively and

successfully globally and to live up to the expectations and demands
personally. It also means developing understanding with other people
showing respect for others and yourself, learning good communication
skills and create a support network of friends and family members. It
builds a sense of belonging by contributing to the community and the
world.

3.Environmental:
Environmental factor involves in socially responsible activities to

protect the environment. It creates awareness of the unstable condition of
the earth and hoe the wrong daily habits affects the physical environment.
It helps to create maximum harmony and minimum harm to the
environment on the earth.

4. Emotional:
This dynamic state fluctuates frequently with the other six factors. Being
emotional means possessing the ability to feel and express human
emotions viz. anger, happiness and sadness also to love and be loved and
to achieve a sense of fulfilment in life. Emotions incorporate the ability to
share feelings, self-acceptance, self-esteem and optimistic approach.

5. Intellectual Factor
Like our body our minds too need to be continually inspired and

exercised. This intellectual factor encourages creative, stimulating mental
activities. Those people who possess a high level of intelligence continue
to learn and have an active mind. The available resources are used well by
an intellectual person to expand knowledge and improve skills.
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6. Occupational Factor
Occupational factor successfully integrates a commitment to an

occupation into a total lifestyle which is rewarding and satisfying. It
involves preparing and making use of gifts, skills and talents possessed by
an individual to gain happiness, purpose and enrichment of life. An
individual’s attitude towards the work is related to the development of
occupational satisfaction and wellness. Achieving optimal occupational
wellness helps to maintain positive attitude towards the job and experience
satisfaction and derive pleasure in the job.

7.Spiritual Dimension
A spiritual person seeks harmony between what lies within as well

as the forces outside. He possesses a good set of guiding beliefs, principles
or values that help give direction to one’s life. It incorporates a high level
of faith, hope and commitment to the individual beliefs providing a sense
of meaning and purpose.

8.5 IMPORTANCE OF HUMAN RESOURCES:

a) Appropriate utilization of human resources: To attain economic
development of the country human resources is considered very important
as it is the most active resource of all other resources. It is very essential to
appropriately utilize the natural resources of the country with the help of
Qualitative and Quantitative development of human resources. According
to Prof. Meier human capital formation means “The process of acquiring
and increasing the number of persons who have skills, education and
experience which are critical for the economic and political
development of the country.”

b) Increased Productivity: Human capital plays an important role in the
economic development of a country. Prof. Galbraith says that “The larger
part of industrial growth is gained not from investing more capital but
from human investment and the improvement brought about by skilled
people.

c) Development of skills: The lack of investment in human capital results
mostly in the slow growth in underdeveloped countries, as these countries
suffer from shortage of technically trained and highly skilled and educated
personnel required for its industrial sector and they also face the problem
of surplus labour in its farm sector. The developed countries maintain high
level of investment on the development of manpower resources. Prof.
Meier observes that “Investment in human beings is a major source of
growth in advanced countries, the negligible amount of human investment
in underdeveloped countries has done little to extend the capacity of the
people to meet the challenge of accelerated development.” For the all-
round development of the country the human capital formation is very
essential through adequate volume of investment on human development
is important.
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d) Increased volume of output:
The worker tries to increase his output and income with the

knowledge imparted to him. Developing vocational skills help the workers
and all other categories of manpower to earn more income in various
professions. As a result of human resource development, the production
level increases as the knowledgeable and skilled workers make rationale
use of all the resources that is made available to them. Good health
facilities enhance physical capacity of the workers. Factors like education
and training at higher educational set up enables workers to contribute
liberally towards faster expansion of output in technical, engineering,
machine building, accounting, management etc.

e) Addition to Productive Capacity:
Upgraded technological facilities and improved knowledge and

skill modernize the production technologies and thereby add to the
productive capacity of the country in general. As a result, human resource
development in the form of human capital formation make necessary
addition to the productive capacity of a country in a pleasant way. Human
capital formation promotes higher growth of the economy by adding
physical stock of the capital of the country and transfer of technology from
foreign countries pave the way for the adoption of modern technology into
production to improve the productive capacity.

f) Raises Per Capita Income:
Human resources development through increased formation of

human capital can raise per capita income of the country by imparting
knowledge to improve the productivity of the workers.

g) Tool for Economic Change:
Human resource development not only make the people

knowledgeable skilled and physically fit but also changes the attitudes of
the people and improve the personal qualities of the people. These changes
work as a tool for economic change and they are useful to the
development of innovative capacity and entrepreneurship as they motivate
people to do research, work hard, take risks and apply them to produce
new products and develop new processes of production.

h) Improving Quality of Life:
Human resource development paves the way for improving quality

of people’s life in general and this is possible by making improvements in
the three components of Human Development Index (HDI), viz. rise in per
capita income, higher educational attainments and increase in life
expectancy.

8.6 CHALLENGES IN HUMAN RESOURCE
DEVELOPMENT

There are many challenges in the human resource development.
These challenges are not related to a single dimension but, they are
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directed towards multi-dimensional issues to be dealt with immediate
attention and effect. Following are the broad categories of the human
resource development challenges:
A) Environmental Challenges
B) Individual Challenges
C) Organizational Challenges

A) Environmental Challenges:
The environmental challenges are threats to management which

should be handled in an ardent manner. These challenges are related to the
external forces that exist in the environment and can influence the
performance of an individual or the organization. These eternal forces are
uncontrollable.

Following are the environmental challenges faced by the human
resources:

1) Job and Family Roles:
Dual- career family’s number is increasing day by day wherein

both the husband and wife work in order to cope with the hiking prices of
the commodities and fulfill the increasing demands in the family. Due to
this the woman is always under burden that she has to give time to her
family also. The working hours at the job place are strict and tight for the
employees that even working men suffer from the employment policies as
they don’t get time to spend with their family. It is necessary to reframe
the policies with this particular challenge and special favorable working
policies for the employee.

2) Lack of skills
The skills required for the service sector are not up to the mark as

per requirement due to which it affects the employment of a worker. Lots
of changes are taking place in the service sector due to many reasons like
change in the tastes & preference of customers, technological change,
legal change etc. Therefore, most of the employees lack the standard
required skills to perform their duties. It is necessary to look into this
challenge and train the new and old employees so that they become
efficient and effective workers.

3) Legislation
It is an old environmental challenge faced by the organizations

since many decades. There are certain labour laws declared by the
government for the benefits of the workers but some of these laws are
disadvantageous for the organizations. If any of the law is violated, serious
actions is taken by the relevant government authority resulting in the
penalty for the management of the organization.

4) Work Force Diversity
The changes in the environment provide the opportunities and

threats to the human resources. On one hand the diversity creates big
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problem and on the other hand in the long run the survival and
performance is flourished.

5) Rapid Change
The human resource plays a basic role in response to the

environmental change. Changes in the world are taking place at a faster
rate as a result the human resource should be quickly adaptive to the
changing requirement or new threats of the environment or else they might
become outdated from the market.

6) Technology
As the technology is growing with great speed especially in the

field of computers and telecommunication the human resource has to
constantly update the skills and expertise. New methods that have
emerged quickly dominate the old ones and make them outdated. So the
skills required by the employees also change with every changing
technology. This compels the human resource to learn advanced skills 3-4
times in a year.

7) Globalization
One of the major issue human resources face today is the issue of

globalization. There is a severe competition between the domestic and
foreign companies as the world is converting into global business. These
competitions result in laying off the effective workforce i.e. the human
resources.

B) Individual Challenges:
Problems related to the individual level challenges are as follows:

1) Ethics and Social Responsibility:
In this challenge, the human resources make an effort and

favourable behavior to benefit to the society. These ethics serve as the
basic principle and as the guidance for the personal behavior.

2) Job Insecurity:
The restructuring and downsizing in the employment places

develop a sense of insecurity of job in the human resources. They desire to
get a steady job rather than a job with promotional future. The lay off of
the human resources in the period of cut throat competition create a fear
about the insecurity of their jobs that would hinder their effective
performance.

3) Brain Drain:
The brain drainage is a serious issue in the hi-tech companies. One

of the challenges for human resources management is the detachment of
the key potential employees which link with the competitors for higher
remunerations etc. It is a loss of intellectual property and in many
situations the human resources at higher levels while leaving their jobs
also take with them the potential lower level employees.
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4) Productivity:
Productivity is defined as the measure of the value that a human

resource can add to the final product or service. The increased output is
reflected as increased productivity. The two important factors that affect
the human resources are ability and motivation. The ability can be
improved by hiring and replacement along with proper training and career
development. The high quality of work life serves as an accelerator to the
motivational factor of the human resource.

5) Empowerment:
It is seen that now a days due to the changes in the work place and

environment the human resources exert more control on their work as
compared to their superiors. This individual control of human resources is
called empowerment which helps to work with enthusiasm, commitment
and they learn new skills as normal decisions are taken by them about
their work by themselves as a result, they enjoy their work.

C) Organizational Challenges
The organizational challenges for the human resources

development are related to the factors located inside the organization.
Thought he challenges are evolved as a byproduct of the environmental
challenges they can be controlled by the management of the organization
to a greater extent. The human resources manager notices the challenges
and take corrective measures before they become serious issues. When the
human resource is effectively used in combination with the other factor of
production, the opportunities in the environment are availed and the
threats & challenges are eliminated.

The competitive positions can be availed by lowering the costs and
strengthening its cash flows. The labour cost of the organization is
minimized through effective compensation system that adopts innovative
reward strategies. By doing this the organization gets the ultimate
advantage of the favorable behaviors of the employees. The effective
employees selected are given proper training and they stay with the
organization for a longer duration. The work of the employees should be
restored along with the improvement in the health and safety issue of the
working environment.

To improve the processes within the organization that would
ultimately result in the improvement of the final product or other services
total quality management programs should be implemented. This quality
improvement can lead the organization to a competitive advantage.

To gain competitive advantage organization should employ such
people who have recognizable capabilities and can develop extra ordinary
competence in the specific area. Restructuring of the organization is one of
the techniques in which the methods of performing different functions are
altered positively. Now-a-days the major functioning in some
organizations is outsourced. Human resource department is involved in the
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mission oriented and strategic activities for the development of the
organization.

8.7 SUMMARY:

Human resource is considered an important type of resource to
attain the economic development of a country. Human resource means the
size of the population of a country along with its efficiency, educational
qualities, productivity, farsightedness and organizational abilities. Proper
utilization of natural and human resources is very essential to attain
economic development. Production level of national wealth and utilization
of natural resources to a great extent depend upon the efficiency of human
resources. Human Resource Development is the integrated use of training,
organizational and career development efforts to improve individual,
group and organizational effectiveness. Human development is a process
of enlarging peoples choices which are indefinite and changing over time
to time. The three essential preferences necessary for a modest standard of
living at all the levels of development are to lead a long and healthy life, to
acquire knowledge and to have access to the resources. There are many
challenges in the human resource development. These challenges are not
related to a single dimension but, they are directed towards multi-
dimensional issues to be dealt with immediate attention and effect.

8.8 SELF-STUDY:

1) Write short note on human resources.
2) Explain in short the human development approaches
3) Explain the concept of human resources.
4) Give some of the definitions of human resource development.
5) Which are the factors of human development resource?
6) What are the challenges in the human resource development?
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Unit -9
POPULATION

Unit Structure:

9.0 Objectives

9.1 Introduction

9.2 Concept

9.3 Nature of Population Explosion

9.4 Causes of Population Explosion

9.5 Effects of Population Explosion

9.6 Remedies to Control Population Explosion

9.7 Summary

9.8 Self-Study

9.0 OBJECTIVES:

a) To study the concept of population explosion
b) To understand the nature of increase in population
c) To study the causes of population explosion
d) To study the effect of population explosion on the economy of the

country
e) To study the remedial measures on population explosion

9.1 INTRODUCTION

Every nook and corner of India clearly displays the increasing
population – at the railway station, on the road, highway, metro station,
airport, market, shopping mall, bus stop. Hospitals, temples, social
gatherings or religious gatherings. All the above places are crowded at any
time of the day or night. This shows that our country is overpopulated.
India is the second most overpopulated country after china. According to
the 2011 Indian census population of India was 1,210,193,422, which
means we have crossed the one-billion mark till now and by 2025 we will
be the number one populous country.
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Despite the fact that the programs like family planning, population
policies and welfare undertaken by the government of India have led to a
continuous decrease in the fertility rate, but the actual population control
will take place by 2050 only. Is population explosion a boon or a curse has
been bothering us since the problem of increase in population has come
up. India being a developing country increasing population is a curse as it
is destroying and has become a hindrance to the development of the
country and its society. Lack of resources is a major problem faced by the
developing countries. The rapidly increasing population further
deteriorates this problem of resources leading to increased poverty,
malnutrition and other problems related to increasing population.

Population means the whole number of inhabitants or people in a
country orregion and population explosion is a pyramiding of number of a
biological population. Increase in the number of people in a pyramid
related to the increase in the population. As the number of people in a
pyramid increases the problems related to the increased population also
increases. Birth rate, death rate and migration are the main factors
affecting the population change. Birth rate is the ratio between the births
and individuals in a specified population and time and death rate is the
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ratio between the number of deaths and individuals in a specified
population and time. Migration is the number of people in a country, place
or locality moving in (immigration) or out (emigration). Population
change is equal to the births + immigration and death + emigration.

9.2 CONCEPT

Population is defined as a group of individuals of the same species
living and interbreeding within a given space. Population often rely on the
same available resources, are dependent on the same environmental
restraint, and also depend upon the availability of other members to endure
over time. Population is examined by how individuals interact with each
other and as a whole interact with the environment in which they live.
Population ecologists depend upon a series of statistical measures
(demographic parameters), to describe that population as a tool for
objectively studying population. Collecting and analysing the number of
population is known as demography. Demography is the study of the
characteristics of populations and includes any statistical factors that affect
population growth or reduction. Population size, age structure, density,
birth rate, death rate and sex ratio are also the important parameters.

Rapidly increasing population has put tremendous strain on our
environment. Increasing demand of the increasing population on our
global environment are threatening the future of sustainable life on earth.
The developed countries pollute the environment and deplete its resource
while the developing countries are under pressure to compete
economically and their industrial growth is damaging the environment as
well. Forest are being destroyed at an alarming to support the growing
populations demand for housing areas. Due to unrestrained use of fuel and
energy many non-renewable resources are ending up in depleting. Many
parts of the world suffer from shortage of food and water. Humans
continue to put more stress on the limited natural resources of our planet.
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The depletion of natural resources and biodiversity, producing lots
of waste and destroying natural habitats are the serious problems. Global
warming is one of the largest environmental effects of human population
growth which will lead to the rising sea levels and extreme weather
conditions in the future on earth. The above issues need to be taken notice
of to ensure the life on earth to be sustainable throughout the next century.

9.3 NATURE OF POPULATION EXPLOSION

Human overpopulation occurs when there are too many people for
the environment to sustain and it could apply to the population of a
specific region , or to world population as a whole. Scientifically there is
overpopulation when the ecological footprint of a human population in a
geographical area exceeds the carrying capacity of any area. This damages
the environment faster than nature can repair it, possibly leading to an
ecological and societal collapse.

The undesirable condition where the number of existing human
population exceeds the carrying capacity of earth is termed as
overpopulation. Certain factors like reduced mortality rate, better medical
facilities, depletion of precious resources result in overpopulation.
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Technological advances also has affected humanity. Better medical
treatment facilities save lives and has increased lifespan resulting in the
growth of population. In human history the birth and death rate have
always been able to balance each other and have maintained a sustainable
population growth rate. Developing nations face the problem of
overpopulation more than the developed countries. Wars, Natural
calamities and man made hazards couldn’t affect the population on the
earth. Scientist say that the overall human impact on the environment, due
to overpopulation, over consumption, proliferation of technology and
pollution has drifted the planet into a new geological epoch known as the
Anthropocene. It is also believed that waste and over-consumption,
especially by wealthy nations, is putting more strain on the environment
than overpopulation itself.

9.4 CAUSES OF POPULATION EXPLOSION

The recent increase in the world population is due to

1) The increase in birth rates due to improved medical treatments.

2) The decrease in death rates due to better medical facilities and
advancements in the field of medicine.

3) Immigration to the developed countries due to the reasons like better
job opportunities, pollution free environment, better facilities and so
forth.

Population explosion in India has the following aspects:
It is seen that every fifth living person on the globe is an Indian.

India adds more than 46,500 persons to its population every day. By 2035,
India would be the world’s most populous state. 50 % of the increase in
India’s population in one decade is in the five states of Bihar, Madhya
Pradesh, Assam, Rajasthan and Uttar Pradesh (BIMARU states). The
couples entering the reproductive span than those leaving it is more than
three times i.e the fertility rate of the younger group is three times higher
than those of passing out from the reproductive range. If the population in
India goes on increasing at this alarming rate life would be miserable for
them. They would be facing with the problems of medical facilities,
education, housing, scarcity of food and half the nation would be below
poverty line.
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Causes of overpopulation:
1) Widening Gap between Birth and Death Rates:

The birth rate has shown negligible decline and death rate has gone
down sharply resulting in the increase widening gap of Indian population
and is the root of overpopulation. The population will be steady if the
number of children born equals the number of adults dying. In a way we
can say the discovery of agriculture provided our ancestors the ability to
sustain their nutrition without hunting that paved the way to create first
imbalance between the two rates.

2) A Psychological Component:
Many years ago, a small part of the population had enough money

to live in comfort while the rest part faced poverty and would give birth to
large families to make up for the high infant mortality rate. Poverty,
natural disaster or the need of more hands to work are the major factors for
overpopulation. Education makes an individual liberal, broad-minded,
welcoming new ideas and rationale. If both male and female are educated,
they will easily understand the logic of family planning and can plan their
family, but if they are illiterate they would be orthodox, illogical and very
religious minded and would fall prey to anti-social activities.

3) Lack of family planning:
Family planning has a direct link with female education, and

female education is directly associated with age at marriage, general status
of women, their fertility and infant mortality rate and so on. Children are
married at an early age resulting in giving birth to many children. A large
number of girls even today are married at an age at which they are not
ready for marriage either socially and emotionally, or psychologically and
chronologically. The reason behind this is illiteracy, living below poverty
line and have very little or no knowledge of family planning. These people
don’t understand the importance of family planning and the harmful
effects of overpopulation. The religiously orthodox and conservative
people are against the use of family planning measures.
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4) Better Medical Facilities:
Technical advancements is the main reason to disturb the balance

of birth rate and death rate. With the help of science and technology better
means of producing food was invented to feed the increase number of
people. Medical science made many discoveries to defeat a whole range of
diseases. Vaccines helped to cure many of the diseases taking thousands of
lives. Increase in food supply with very few means of fatality collapsed
the balance and this became the starting point of overpopulation.

5) Advancement in fertility treatment:
Pregnancies have become more safer now a days due to modern

techniques. Effective medicines have increased the chances of conception
leading to rise in the birth rate. With latest technological advancements it
is possible for the couples to conceive by undergoing fertility treatment
and have their own babies.

6) Migration:
Migration from rural areas to urban areas or more developed states

in the country where best facilities are available in terms of education,
medical facilities, employment and security is also the cause
overpopulation in the country or anywhere in the world. Difference
between the outgoing and incoming of people is narrowed and leads to
more demand of food, clothing, energy and housing facilities and also
gives rise to shortage of resources available. Overall population remaining
the same affects the density of population making the place overcrowded.

Poverty is the cause and effect of the population growth. Giving
birth to many children by the poor people in the family indicates the
paradox of population-poverty interrelationship. Having produced many
children to struggle for the family’s needs the children are forced to stay at
home to do the household chores instead of going to school and support
the families household income. These illiterate and ignorant children will
follow their fathers steps for his family’s survival. It is satirical that a big
family size is the poor man’s only way to struggle with poverty caused by
the population explosion.
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9.5 EFFECTS OF POPULATION EXPLOSION

In 1800 the earths population was 1 billion but after only two
centuries the global population is 6 billion, half of which lives in urban
areas. Population size is an important factor to measure environmental
impact. The impact of this population explosion is seen from the changes
that have taken place in greenhouse gas emission, extinction of species,
pollution, soil erosion, depletion of natural resources. The combined
effects of population growth, consumption, overuse, wastage and misuse
of resources has strained the capacity of the earth to sustain life.

Major impacts of overpopulation are as follows:
Overpopulation has caused damage to the physical environment

i.e. land, water, air, soil and minerals. The overuse, utilization and misuse
is due to the growth in human population. More cultivable land has been
made available by clearing forests, reclaiming wet lands, ponds and green
belts to feed the increased population. Advanced agriculture utilizes more
water, more fertilizers and more pesticides which makes the soil infertile.
More population means more space is required to construct houses,
requires more consumer goods, more means of transport, more
consumption of fossil fuels and more pollution. Pollution of land, air and
water cause a number of problems in the physical environment affecting
the biological environment to a great extent.
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Air and water pollution
More and more forests are cleared for housing facility for the

increased population and wood is required for fuel purpose. Deforestation
has led to air pollution, soil erosion and global warming. The suns heat
and carbon monoxide gases get trapped in the earth’s atmosphere cause
greenhouse effect. Increasing population has not only polluted the air but
also water. Increasing population demands more number of factories
leading to air, water and other types of pollutions. Water and soil pollution
also come from the agricultural sector. More use of chemical fertilizers,
pesticides, fungicides, germicides in the agricultural field also leads to
water and soil pollution.

Increased population has increased pollution which in turn is
leading to a more hostile environment for human beings.

Deforestation
Forest the important natural resource of India have moderate

influence against floods thus protecting soil erosion. They enhance the
quality of environment by influencing the ecological balance by checking
soil erosion, conserving water, maintaining soil fertility, balancing carbon
dioxide and oxygen in the atmosphere, regulating water cycles and floods,
etc. India has a forest cover of 76.52 million square kms. of recorded
forest area, but the actual forest cover is only 63.34 million square kms.
deforestation on large scale has brought us face to face with a major
ecological and socio-economic crisis.

Depletion of ozone layer
The ozone layer protecting the earth from the ultraviolet rays of the

sun has been ruined by the effect of the ChloroFluro Carbon (CFCs)
gradually. Chemicals like bromine halocarbons, nitrous oxide from
fertilizers also have harmed the ozone layer. Nitrogen oxide and methane
have adversely affected the stratosphere ozone layer.
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With the increase in the human population the concentration of
CFCs also has increased resulting in the ozone hole. Also other emissions
derived from human activities have depleted the ozone layer. An
enormous big hole in the ozone layer above the Antartica has threatened
not only the continent but also many parts of the world of Antartica’s
melting icecaps.

Extinction of many species
It is due to human activities massive extinction of many species on

going. Modern agricultural practices damage the earth of its thin layer of
topsoil through wind and water erosion. This erosion destroys the precious
micro ecosystem which takes centuries to form and support life on land.
Many species on earth are of great importance to human beings and all
forms of life as sources of food, fodder, medicines, fuel, building
materials. Around 20,000 species of plants are used for medicinal purpose
all over the world. The recreational, emotional, cultural, spiritual and
aesthetic needs of the people is met by the diversity of nature.

Land or Soil Degradation
The demand for food, energy and other human requirements

depends upon the preservation and improvement of the productivity of
land. Land stores water and nutrients required for plants and other living
micro-macro-organisms. The loss of arable land – soil degradation has
been caused due to a number of factors – deforestation, overgrazing, over
exploitation of fuel wood, agricultural activities and industrialization. In
order to combat soil degradation several measures like watershed
management, soil and water conservation, reclamation of waterlogged and
saline land, sand dune stabilization, forest and range management and to
restore the soil fertility in arable lands by using green manures and
cultivation of appropriate crops.
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Global Warming and Climate Change

Global warming is one of the greatest threats to the planet. There is
a worldwide consensus among climate scientist that in the past 140 years
the global temperature has raised about 1F (0.4C – 0.8C). Climate change
evolves so slowly that the difference cannot be seen easily. The IPCC
projects the temperature in the middle east to increase by 1 – 2C by 2030
to 2050. Nature reserves currently compromise about 10% of land area
globally, but most are small, disconnected from other reserves, and are
exposed to tremendous human pressures. Population size also is an
important factor in measuring environmental impact. The combined
effects of population growth, wastage and misuse of resources,
consumption, overuse has strained the capacity of the earth to sustain life.

9.6 REMEDIES TO CONTROL POPULATION
EXPLOSION

The Government of India has initiated a bold population policy to
keep the economic growth of the country in pace with the increasing
demands of the increasing population. To name a few following steps play
a major role in controlling population – a) increasing the welfare and
status of women and girls, b) encouraging women empowerment, c)
spread of education, d) sex education, e) encouraging male sterilization
and spacing births, f) increasing awareness for the use of contraceptives
and family planning methods, g) free distribution of contraceptives and
condoms among the poor, h) more health care centres for the poor people,
i) open dialogue on abortion and voluntary sterilization should be there, j)
raising awareness among the people regarding family planning and letting
them to know the serious after effects of overpopulation.

Tax Benefits or Concessions also be helpful to control
overpopulation and give positive results. Government should frame
policies like to waive certain part of income tax or to lower the rates of
income tax for those married couples who have single or two children.
Also should think of some other solutions related to tax exemptions to
control overpopulation.
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Increasing public awareness and implementing strict population
control norms by the government will pave the way for the country’s
economic prosperity and control of population. India’s strengths in the
global world in different sectors may it be in science & technology,
medicine & health care, military, communication, entertainment, business
and industry, literature and so on can’t be overlooked.

9.7 SUMMARY:

A population is a group of individuals of the same species
interacting within the same space. The health and behaviour of a
population is determined by the way those individuals interact with each
other and with their surrounding environment. We can determine the
status of a population by measuring and calculating elements common to
all populations, such as size, density, fecundity, mortality, sex ratio, and
age structure. These demographic statistics provide researchers with
standardized metrics for comparing populations and assessing extinction
risk. Just as a doctor can't diagnose an illness with only a blood pressure
measurement, we can't manage populations based on demographic
parameters alone. However, demographics provide a baseline for
monitoring population health and offer insight into the mechanisms
driving population declines.



123

Poverty is the cause and effect of the population growth. Giving
birth to many children by the poor people in the family indicates the
paradox of population-poverty interrelationship. It is satirical that a big
family size is the poor man’s only way to struggle with poverty caused by
the population explosion. Population size is an important factor to measure
environmental impact. The impact of this population explosion is seen
from the changes that have taken place in greenhouse gas emission,
extinction of species, pollution, soil erosion, depletion of natural
resources. The combined effects of population growth, consumption,
overuse, wastage and misuse of resources has strained the capacity of the
earth to sustain life. Pollution of land, air and water cause a number of
problems in the physical environment affecting the biological environment
to a great extent.

9.8 SELF-STUDY

1) Explain the concept of population explosion.
2) Write short note on nature of population explosion.
3) What are the causes of population explosion?
4) Give the effects of population explosion.
5) Suggest the remedies to control population explosion.
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Unit -10
EDUCATION AND RURAL

DEVELOPMENT
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10.1 Introduction
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10.3 Importance of Education in Human Life

10.4 Need of Education in Rural Development

10.5 Problems in Education in Rural Development

10.6 Remedies to Solve problems in Education

10.7 Summary

10.8 Self-Study

10.9 Bibliography

10.0 OBJECTIVES

a) To understand the concept of Education
b) To study the importance of education in human life
c) To study the obstacles in education in the process of rural development
d) To Know the methods to improve education in rural areas

10.1 INTRODUCTION

Higher education which was considered to be a safe place, in
today’s world is now being exposed to ambitious forces. Education is
factual service. Effective involvement of the service provider i.e. higher
education brand and the consumer which are students is very crucial.
Education in India is stricken by many difficulties like poor or lack of
infrastructure,

Access to villages in remote areas, lack of financial backing and
overall poor quality of educators. Wide fluctuation in educational
attainment and literacy rates is found around the regions and social classes
of India. India has a positive demographic opportunity having half of its
population in the working age group and education is the tool to realize
this demographic potential. Quality schooling is the basis to ensure the all-
round development of a person, along with nutrition in the childhood days,
health care and good guidance. Good quality education not only depends
on infrastructural facilities like classrooms, availability of chairs and
desks, provision of digital learning, water and sanitation facilities,
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availability of electricity, availability of chairs and desks but also softer
elements like access to books and learning materials, professional
competencies of teachers, presence of school staff, among others. The
density of rural schools in India and teacher – student ratio have both
improved with enrolment ratio showing an upward trend. But, at the grass-
roots level, the quality of education in rural India requires much changes.

10.2 CONCEPT

If a country’s rural education sector is working well, it reflects on
the entire economic state of a country. Education plays a crucial role in
shaping an individual’s personality. As Late president of India, Shri.
A.P.J. Abdul Kalam has said “ Almost half of the population of the world
lives in rural regions and mostly in a state of poverty. Such inequalities in
Human Development have been one of the primary reasons for unrest and
in some parts of the world, even violence.”

A survey reveals that India’s organized sector has only 34 million
people forming a very small strata of the total population which, says a lot
about the education system and literacy rate in India. It is obligatory to
make efforts for the recovery and progress of the rural economy in general
and in particular with a thrust on agriculture for the population living in
rural areas. Education is not only the mirror of the society but also the
seed and flower of the socio-economic development as it transforms the
human being from ignorance to enlightenment, from social backwardness
to social amelioration and from underdeveloped nation to faster social and
economic development.

Transformational change in rural areas is possible only if education
is linked to such areas to build architecture of an Comprehensive Nation.
Education determines the level of prosperity, welfare and security of the
people in a world based on science and technology. Illiteracy is a grave
obstacle to social and economic development but education is the true
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alchemy that can bring India its next golden age. The motto of educational
development is “ All for knowledge, and knowledge for all.”

Education is a dynamic process starting from birth as a child is
surrounded by parents and other siblings by experiencing his surroundings
and responding to it. The child tries to learn from the information from the
surrounding physical and social environment and responds to it
accordingly. Rural development in general refers to the process to improve
the quality of life and economic well-being of the people living in isolated
and sparsely populated areas. however the character of rural areas have
been changed due to changes in the global production networks and
increased urbanization.

10.3 IMPORTANCE OF EDUCATION IN HUMAN LIFE

Economic development, physical and social infrastructure and
education play an important role in rural development. There are a large
variety of rural development approaches all over the world as rural areas
are highly distinctive from one another. Rural development actions mainly
aim for the socio-economic development of the rural areas and the rural
government policy is to develop the undeveloped villages. Rural
development’s main aim is to find ways to improve the rural lives with the
participation of the rural people themselves in their sustainable rural
development so that they can meet the requirements of the rural areas.
Educational programs contributing to rural development should be
controlled locally, they should be practical, applied, problem-posing and
should focus on functional specialization. Relevant locally controlled
educational programs play a key role in rural development in developing
nations as the outsiders may not understand the setting, culture, language
and other things prevalent in the local area. They diagnose their needs,
assert their rights by taking control of decisions affecting their lives, it
provides trained manpower in rural areas, they provide trained manpower
in rural areas, also providing employment and income opportunities by
linking rural and urban areas, by increasing labour force productivity and
by developing leadership. Educations plays a key role in rural systems of
production, supply, marketing, health care, education, personal
maintenance and governance. Education imparts social change, improves
individuals social position and standard of living, activates participation in
rural and cultural development, proclaim their rights, increases critical
abilities of rural people to recognize their needs, take good control of
decisions affecting their lives, links rural and urban areas, provides trained
manpower and also increases labour force productivity, employment and
income opportunities in rural areas and develops leadership. Education has
a desirable controlling effect over development of the rural individual,
family, community and society which leads to reduced poverty, equality in
income and controlled unemployment.
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10.4 BARRIERSIN THE GROWTH OF EDUCATION IN
RURAL INDIA

Taking into account the education system of India not only the
highly advanced educational institutions in the urban sector should be
considered but also the progress of education at the grass roots level is of
primary concern as majority of the schools are located in rural areas.
statistical records show that rural education in i9ndia has developed to
some extent, but still there are quite a number of serious barriers to the
growth of education in the countryside. Education is the doorway to the
wider world leading to the road to improvement of the society and the
nation as a whole. The first and foremost step to lead the way for the
development of Indian educational system is to identify the barriers in its
path.

Following challenges are faced by the growth if Indian rural education:

a) Due to low income of the rural people it is difficult to maintain a family
of 4-5 members. As a result children from these families are not sent to
school and are sent to work to assist the earning member so as to add an
extra income to the gross earnings of the family.

b) A major drawback of schools in rural areas is the lack of quality
education which is due to few committed teachers, unavailability of proper
text books and insufficient learning material available in the schools.

c) Though the number of students attending schools in rural areas have
increased, over fifty percent of fifth standard students are not able to read
even a text book of second grade or solve simple mathematical sums.

d) Unavailability of good transport facility in rural areas children have to
walk miles to reach the government schools which demotivate the children
to attend schools on a regular basis.

e) Inadequate infrastructure in the rural schools like small classrooms,
inadequate teaching equipment, lack of playgrounds and unclean toilets is
also a reason to drive away the students from school.
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Efforts from the NGO’s (Non-Government Organizations) have helped the
local governing bodies in the rural areas to build competently equipped and
well-facilitated educational institutions. They also lend support to
underprivileged children to have access to proper education, thus
contributing to the progress of rural education in India. The right
reformation can definitely bring about a positive change towards the
development of rural education in India.

10.5 PROBLEMS ASSOCIATED WITH EDUCATION IN
RURAL INDIA

Concept and phenomenon of education based on school going is of
modern origin in India and today it is the most influential agent of
modernization to lead a comfortable life in this fast changing world.

Earlier in the past education was restricted only to upper caste and
the content that was taught was descriptive. While the upper caste had
traditionally enjoyed the advantages of educational attainments in terms of
enrolment and retention in rural India, the lower caste lagged behind in
primary schooling. The children from lower caste were withdrawn from
school at an early age due to the cost of educating and work needs of poor
households.
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Income and caste are very much co-related to each other as is seen
that lower castes have less incomes and upper castes with better
endowments in terms of land, income and other resources. It shows there is
a clear divide in the villages based on caste lines and access to schools.

Children from the poor class having low income have to enrol
themselves in government operated schools as they provide a number of
incentives like low expenditure on books, fees, uniforms, etc., while
children from upper caste having high income are sent to private schools
giving more importance to English and computers as it is their perception
of private schools to impart quality education in English medium. The poor
rural girls are excluded from the schooling process as they enter late in
school and drop out earlier.

Another cause for lack of interest to become literate is the parents
illiteracy. Children enrolled to school from illiterate families are the first
generation learners who have to handle and manage on their own with their
school life, learning languages and other cognitive skills without their
parents help and guidance. Illiterate parents think education is the vehicle
of social mobility, so they do whatever they can to educate their children.
Education and subsequent attainment of job in towns and cities is often
looked upon as a means to come out of their position on caste hierarchy by
earning more income.

In India religion has great impact on the minds of the people and
exerts a great influence in their behaviour. Religious beliefs and practices
of a community to a great extent affects the attitude, behaviour and
motivation towards education of an individual or a group.

Defects in the present education system:
According to Amartya Sen, “ Primary education in India suffers not

only from inadequate allocation of resources, but also from terrible state of
management and organization.” According to him the three major defects
in the present educational system are the physical environment, the
curriculum or the content taught, and the teaching method or the teacher,
who is teaching.

1) Physical Environment:
Education should not limit itself to the sphere of the school but

should encompass nearly each and every aspect of life. Education has to be
the foundation for the students to look around the world in a meaningful
manner and to interpret the things they see. Schools should be the places
where the ideas of education are planted in the students.
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The present situation indicates that though the seeds of education
are planted into the children it does not go much further than the school
system. Generally it is thought that school is a place for teacher to instruct
the children on the three Rs’- reading, writing and arithmetic. The schools
are not considered as places, where the students should be taught the life
skills necessary for them to succeed in their future life endeavours.

Access to school in India is not a problem as it is within a walking
distance of 1 km. The main problem is that the school system is not
prepared for mass education. In rural areas the classrooms in most of the
primary schools are not made to attract small children, they are typically
uninteresting, have leaking roofs with uneven floors and dirty mats and full
of holes for the children to sit. More than this most of the schools don’t
have electricity, pure drinking water or toilet facilities. In some schools
students of different ages are made to sit in single room as at a given time,
a typical school can have at the most only two teachers to teach the
students of all five primary classes. The teachers use the teaching methods
like they make the students copy or recite from the textbooks. No normal
sounds of joyous laughter, singing or reciting poems, creative play of
words, excited discovery, animated participation or the irrepressible
curious questioning the characteristic feature every child of that age is
found in the primary schools. Everything in school is done mechanically as
if it is a mechanical race to achieve ‘ schooling for all’. The main aim of
education ‘learning for all’ is completely missed out. More emphasis is
placed on establishing schools but not on what goes on inside the school
resulting in high enrolment figure and equally high dropout rate.
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The students compulsory have to attend the school and also have to
take all the exams resulting in a sizeable number of students failing and
compelled to repeat classes. These students lose hope and inculcate a sense
of despair among the students, reducing the potential of their human
development. The main reason for school dropouts and the failure of the
school system is the quality of education and not the parental poverty and
disinterestedness.

2) Defects in curriculum:
Present education system in India is teacher centric. In India

education from times immemorial is quite expensive as it is related to gain
and transmit knowledge. Information is the foundation on which
knowledge rests was and is still limited. A teacher, together with a united
set of books is the knowledge base, which anchors the education process is
the active agent, who communicates the information to the students, who
are the passive receptors of information. Learning by memorization is the
most favoured method as the information transferred is highly confused
and the student is not entirely sure about the motive behind knowing all
those contrasting facts is.

Curriculum-makers in India feel that maximum knowledge should
be given to the children so as to catch-up with the other students in the
advanced countries and try to include as much information and knowledge
as possible in the curriculum. But it is to be understood that the capacity to
understand the explosion of technologies does not grow equally fast
among the children. So the main aim of children’s education needs to be to
‘promote concept formation and to enhance their capacity for theoretical
built-up. All children are natural observers and they can construct their
own explanations, but the children have a contrast experience from the
educational system. our education system waves of the children’s mind
and personality to develop. The knowledge imparted is not continuous and
is distributed in sections and are arranged in the form of different pieces of
syllabus. The information is fragmented, confused and jumbled.
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In Indian education system, whatever is taught is linked with how
it is taught and assessed. The examination system in India is perverted and
discourages good classroom practices by forcing children to answer phony
meaningless questions, and suppress the curiosity and expressions of the
child from the early age only. Our present education system emphasizes
on written questions based on trivial recall and exempts all activity-based
learning. The curriculum framers ignore the fact that the natural learning
process in children is far from linear. So the content taught cannot be
determined by what has to be covered in higher classes, but by the
children’s ability to comprehend the concept at a given age.

Other major drawback is that the curriculum prescribed in the
textbooks to a great extent is irrelevant in context of rural people as the
curriculum makers are from urban areas who believe that the rural
children need to be taught to conduct their lives properly and only positive
situations from their lives should be interpreted. The fact that the rural
children are much more conscious of the conflicts and complexities of life,
far more knowledgeable about the natural world and rural children
especially the tribal children, are aware of rich bio-diversity around them,
which forms a part of their reality is absolutely ignored.

There have been attempts to change the elementary school
curriculum so that it would be child- centred, activity -based and joyful.
But the changes were only makeover accompanied by song and dance
without any radical restructuring in the content and design. Our education
system is highly monopolistic rigid and controlled by bureaucratic
departments resistant to change and are too inflexible to learn from the
experiences of those working in close contact with the children.

3) The Teacher- most important resource:
The most important resource for quality education the teacher

actually has the weakest voice in the matters of concern with primary
education and occupies the lowest position in the hierarchy. The teacher
along with the teaching responsibility has to bear the burden of many other
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assignments like census collection, conducting poverty surveys, to make
people aware of the family planning programs, etc. this problem becomes
more critical in village schools having single or at the most two teachers.
There is insufficient number of teachers in many of the schools as there is
no new recruitment, lack of requisite qualification for a teachers post, the
number of female teachers is less which accounts to be one of the causes
for low literacy rate. It is a serious problem if the teachers are
academically less qualified and they have chosen teaching profession as
the last option, also there is lack of motivation on the part of teachers. In
addition the teachers are burdened with the classes having more children
or different class sitting in one class which cannot be managed, their
efforts are not recognized, miserable working conditions and above that
their salary is very low due to which teacher tend to give up their jobs.

10.6 REMEDIES TO SOLVE PROBLEMS IN
EDUCATION

1) Quality Education:
Memorising doesn’t mean to learn and is the biggest flaw in our

education system. Our testing and marking systems should be built to
recognize original contributions, problem solving, in the form of
creativity, valuable original research and innovation. Our education
system rarely rewards those deserving highest academic accolades.

Quality education should be provided to the regular students or to
the hearing impaired or slow learners, so that they meet their needs and
enhance their skills and to get better employment options.

2) Government Funds and Private Capital:
The government cannot afford to provide higher education to all

the people in the country as it is very costly for the government to do so.
The share of GDP towards the educational sector need to be increased,
which at present is 6%. Allowing profit making will encourage serious
entrepreneurs, investors and innovators to take interest in the education
sector. The government doesn’t have enough money to provide higher
education of reasonable quality to all, and it also has no excuse to prevent
private capital from coming into the educational sector.
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3) Powerful Central Body:
A powerful central body should be set up to govern all schools and

should have the power to make laws and regulations applicable to them. A
standard medium and standard curriculum must be set by abolishing all
other boards like state boards and other boards. Syllabus of standard
medium should be based on the abilities of a child of a particular age that
will be applied uniformly, but should not neglect local languages. The
schools or institutions will be accredited by the governing body but will be
free to make decisions for their smooth functioning within the bounds of
powers granted to them. The central body will be solely responsible for
the collection and management of the funds given by the central and state
governments.

4) Inclusive Education System or Personalized Education
Growth in education sector should incorporate all sections of

society like rural, urban poor, woman Backward classes etc. However
Indian education system is built on the presumption that if something is
good for one kid, it is good for all kids. But it is not taken notice that some
kids learn faster, some are comparatively slow, some are visual learners,
some are auditory learners, while some learn faster from experience. If
there is decentralization of education, there could be an outburst of new
and innovative courses geared towards serving various niches of learners.
Central regulation kills choice and stifles innovation too. As far as
education is concerned there is close connection between availability of
choices, profitability, entrepreneurship, de-regulation and emergence of
niche courses and these are al interconnected.

5) PPP Model
Public-Private sources and to encourage the active participation of

the private sector in national development. It is more forcefully advocated
when public resources are projected to be inadequate to meet needs.
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6) Laying the Basic structure of Education:
The legislature should enact a legislation which lays down certain

basic regulations in education in consultation with educationalists and all
educational institutions across the country should follow it to solve most
of the current problems with the education system in India. The legislation
should aim to bring uniformity in education that is provided by various
institutions.

7) Adoption of Technology:
Effective use of technological tools in teaching will solve many

problems of infrastructure, quality, etc.

8) Education Policy:
Education policy should be updated frequently and should also

cover personality development aspect and also imbibe cultural values and
social services in students.

9) The International inspiration:
Curriculums should be reviewed and encouraged. “Give a man a

fish and you feed him one day, teach him how to catch fishes and you feed
him for a lifetime.” There should be focus on Value Education,
Personality Development, Extra Curricular activities and sports.
Independent thinking, skill development, creativity, vocational training,
entrepreneurial spirit, effective use of technology etc. should be
encouraged along with practical based industry-linked curriculum..

10) Teacher Training
As the teachers virtually hold the destiny of the future generations

in their hands teachers training one of the most chaotic, neglected and
deficient sectors of India’s vast education system needs to be taken care
of.

11) Lack of effective policies:
The government has to take some strong steps against those

policies that discriminate between sections of the society and have to put
more effort to frame some effective policies to improve the Indian
education system. the educational policies need frequent update.

12) Lack of Quality Teaching:
The teachers should be given training to target areas of learning

that can work on computer-aided teaching and technology led learning.
Technology solutions that reduce the role of the teacher or remove them
from the process will often face resistant. The teacher should continue to
lead the classroom albeit with the aid or use the technology platform that
is provided. Rules for continuous teacher quality upgradation system
should be facilitated by the government. The teachers should not be
burdened with works like administrative work, election work, etc. other
than education work. Centralization of recruitment, training, incentive
structure, promotions, etc. should be done.
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13) Lack of Ethics and Transparency:
The corruption in the education system should be taken seriously

and tackled. Recruitment of people with high ethical standards and right
attitude should be done. Joint effort of government and examination
regulatory bodies should tackle the problem of malpractices in exams
efficiently.

14) Lack of Competitiveness:
To make the education system more relevant and upgraded,

Innovation and research in the system is necessary. Educationalists,
academicians and scholars should be encouraged to join policy making
process of the government. Student Exchange Programs should be
promoted.

15) Lack of Affordable Education:
Education should bring social equity be it in gender, castes or

financial status. Inclusive Education System should be created and there
should be regulation in fee structure by creating proper guidelines.

16) Redefine the purpose of the education system:
Even-though we have newly acquired skin of modernity, our

education system is still a colonial education system geared towards
generating babus and pen-pushers. The goal of our new education system
should be to create entrepreneurs, scientists, innovators, artists, thinkers
and writers who can establish the foundation of a knowledge based
economy rather than the low-quality service provider nation that we are
turning into.

17) Take mediocrity out of the system:
Today’s education system encourages mediocrity – in students,

teachers and throughout the system as it is easy to survive. But if we want
excellence mediocrity has to be discarded as an option. Hard work is
always tough and the path to excellence is charged with difficulties. It is
very much essential to make the path of mediocre people so difficult that
excellence is the only output in students, teachers and on the whole the
entire education system.

18) Change of Goal:
India’s rote-based Board Exams are a source of the learning crisis

observed in primary schools. The board exams that measure learning
needs to be corrected as the focus of students, parents and teachers is on
maximising marks and not learning or understanding. This can be changed
and is not so difficult as there are so many exams that can serve as a
benchmark for this change. There is a need to change the goal post by
reforming board exams to test understanding and not recall.
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Non-Government Initiatives
E-Vidyaloka, a non-profit organisation, connects the rural learners

and teaching volunteers through digital classrooms. The volunteers
consists of a varied bunch like IT professionals, housewives and retired
defence personnel. They organize Skype classes according to the
availability of volunteers and batch sizes. The organization tries to
properly channelize the supply in the sector where there is demand.
However, frequent power cuts and poor internet connectivity in rural areas
affect the productivity of the classrooms.

10.7 SUMMARY:

Rural education holds the key to solving many of India’s primary
problems like youth disenchantment, poverty, crime. Education has
improved dramatically over the last three decades. Schools have become
accessible to most children; both student enrolment and attendance are at
the highest level. The RTE Act guarantees a quality education to a wider
range of students. Still challenges in teaching and learning outcomes
across all regional, cultural and socio-economic subsets prevent us from
harnessing the true potential of vast human resource and keep the country
educationally backward. We need teachers and students to adopt
computational learning as a way of life. The path involves active guidance
by a master teacher, including giving students practice facing real
problems, testing solutions, making mistakes, seeking help and refining
approaches. Comprehensive dialogues between teachers and students
delineate how reflection-in-action works, what boost it, and behaviour or
attitudes that can avert the development of reflective ness.

10.8 SELF-STUDY:

1) Explain the concept of education.
2) Give the importance of education in human life.
3) What is the need of education in rural development?
4) What are the problems in education in rural development?
5) Suggest the remedies to solve problems in education.
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11.00 OBJECTIVE

1) To understand the concept of Health
2) To know the rural health problems and programs in India
3) To know the health care and health facilities in India
4) To know the importance of health awareness programs
5) To find the solutions to rural health issues

11.01 INTRODUCTION

Rural health is one of the vital elements of rural life. As more than
70% of the population lives in rural areas have unsatisfactory health
facilities and the mortality rate due to diseases is at high risk. Rural health
care is one of the gigantic challenges faced by the Health Ministry in
India. Healthcare is the basic right of every individual, but lack of quality
infrastructure, qualified medical functionaries and non-access to basic
medicines and medical facilities prevent the facilities to reach the 60% of
rural population in India. India being a nation of villages requires an
intensive approach towards rural health. To improve the existing condition
of health in rural areas there is need of new practices and procedures to
ensure that quality and timely healthcare reaches the deprived sections of
the rural society in India. Due to loopholes in implementation of the
policies and programs run by the government of India the success and
effectiveness of these programs is questionable. Rural areas have been
influenced by various contagious diseases like worm infestation, diarrhea,
measles, amoebiasis, malaria, whooping cough, reproductive tract
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infections, hepatitis, tuberculosis, typhoid, respiratory infections and
pneumonia. The diseases spread mostly because of the insanitary
conditions in the households further aggravating by the lethargic
conditions of the people and government. Even though the village level
institutions take care of sanitation through its outreach services under rural
health care the Primary Health Centre (PHC), still it’s a long way to
upgrade our health system in rural areas. Primary Health Centre is the
primary location for diagnosis and first referral of these patients. To
overcome the present challenges there is need to strengthen the co-
ordination between the primary and tertiary level institutions.

11.02 CONCEPT

The word “Health” refers to a state of complete emotional and
physical well-being and health care exists to help people maintain its
optimal state of health. Good health is central to handling stress and living
a long and active life.

Facts of Health:

 In 1986, the WHO clarified that health is “ A resource for everyday
life, not the objective of living. Health is a positive concept
emphasizing social and personal resources, as well as physical
capacities.”

 Health can be defined as physical, mental, social well-being and as a
resource for living a full life.

 It refers not only to the absence of disease, but the ability to recover
and bounce back from illness and other problems.

 Factors for good health include genetics, the environment,
relationships and education.

 A healthful diet, exercise, screening for diseases and coping
strategies can all enhance a person’s health.

 In 1948, the World Health Organization (WHO) defined health as
“Health is a state of complete physical, mental and social well-being
and not merely the absence of disease or infirmity.”

 It can be assumed that health is a resource to support an individual’s
function in wider society.

 Many researchers have defined health as the ability of a body to
adapt to new threats and infirmities.

 Mental, Physical, Spiritual, Emotional and Financial health are the
different types of health and are linked to lower stress levels and
mental and physical well-being.

Mental and Physical health are the two most common types of health
that are discussed. Physical health is the one in which the bodily functions
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are working at peak performance due to not only of lack of diseases but
also due to regular exercise, balanced nutrition and adequate rest.
Treatment is taken only when necessary to maintain the balance. Mental
health refers to a persons emotional, social and psychological well-being.
Both physical and mental health are linked are important for full and
active lifestyle. If a person is suffering from chronic illness his ability to
complete regular tasks is affected leading to depression and stress. It is not
possible to avoid disease completely, but developing resilience and
preparing the body and mind to deal with problems that may arise is a step
to be taken.

11.03 RURAL HEALTH PROBLEMS IN INDIA

As it is seen 75% of the healthcare infrastructural facilities are
concentrated in the urban areas but only 27% of the population resides
there. The remaining 73% of the population lives in rural areas lacking
primary healthcare facilities. The rural healthcare sector in India is
characterised by lack of qualified and quality staff, unavailability of
necessary medicines and adequate infrastructural facilities, patients are
still in the hands of phony doctors and unscientific medical practices. The
villagers have to travel a long distance to get medical treatment to the
nearest hospitals in case of emergencies and private transport is only
available which many of them can’t afford. There is a steady growth in
private healthcare facilities but, there is a serious deterioration in the
quality in the public healthcare sector.

Factors affecting the rural healthcare sector

Indian rural community opts for government healthcare facilities
due to monetary issues and unaffordable transport options to the urban
centres.

The most important factor is turning a deaf ear to the patients or
their relatives and due to poor literacy their innocence is exploited and are
not allowed to know their rights. Most of the centres in the rural areas are
run by unskilled or semi-skilled paramedics. Rural people get easily
cheated by a group of health workers and middlemen if the patients are
sent to the tertiary care hospital in case of uncontrolled situation.
Unavailability of the basic medicines in rural areas is a constant problem
of India’s rural healthcare.

Other than the above factors the other factors affecting the rural
healthcare sector are as follows:

1)Infrastructure: Lack of adequate infrastructure is the biggest concern
for the rural healthcare system as they are under-financed, use of low
quality equipment, inadequate supply of medicines and lack of qualified
and dedicated human resources. Under-developed roads, railway network
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and poor power supply make it difficult to set up a good rural healthcare
facility.

2) Doctor: The rural healthcare infrastructure has a three-tier system
having a sub-centre, a PHC and a CHC. There is shortage of doctors and
trained nurses in rural areas as a result patient is not always treated on time
in rural India.

3) Insurance: Rural healthcare lacks insurance facilities and India has one
of the lowest per capita healthcare expenditures in the world.

4) Affordability: Health has becoming increasingly costly, with the
advancement of technology, high cost of diagnostic facilities and the
commissioned charges. There are limitations on the people as they cannot
afford the heavy costs of the health services when they visit private
hospitals.

5) Unavailability of medical stores: Supply of basic medicines is not
regular and are often unavailable in rural areas.

6) Lack of awareness: There is lack of awareness about proper healthcare
in India. People need to be educated on the importance of sanitation,
health and hygiene, nutrition, healthcare policies, their rights, importance
of medical services, need for proper waste disposal facilities, financial
support options, medical insurance facilities.

11.04 HEALTH CARE IN RURAL AREAS

Healthcare is the right of every individual but due to lack of quality
infrastructure, qualified medical functionaries, access to basic medicines
and medical facilities does not reach to 60% of the population of India.
The key challenges in the healthcare sector are low quality of care, poor
accountability, lack of awareness and limited access to the medical
facilities. Awareness is about developing an understanding of one's mental
health needs and the potential to be vulnerable to further episodes of
mental illness. Awareness is a developmental process. Awareness is a
complex and individual learning process that involves a growing
understanding of the self and the place of mental illness within the self-
identity. Awareness is a paradox of acknowledging potential vulnerability
to future illness, while maximising mental health and not being
constrained by a mental illness sick role. Awareness is strongly influenced
by attitudes toward mental illness in the community and in services.
Awareness comprises a general understanding of one's mental health, but
also more specific knowledge of risk and protective factors for mental
health. Support to develop awareness can be provided through psycho-
education, peer support, and the help of others such as family and carers
who can learn to read the early warning signs and communicate this
knowledge to the person who is not able to do so.
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People take time to develop awareness, and some people may take
a considerable period of time to do so. This can be challenging for families
and carers, as well as for service providers. Lack of awareness can be due
to incomplete or inappropriate treatment, whereby continuing symptoms
interfere with the development of awareness, and this may require change
to a more effective treatment approach. Some people are reluctant to
develop awareness as a result of a range of personal, social and cultural
barriers, and the use of motivational interviewing may be helpful to
understand and overcome these barriers. For other people, the denial of
awareness is an important coping mechanism at that time, which is a
choice that needs to be respected when it is not harmful.

There is a need of new practices and procedures to ensure that
quality and timely healthcare reaches the deprived corners of the Indian
villages. Due to gaps in the implementation of the government policies
and programs the effectiveness and success of these programs and policies
is questionable. Maternity deaths in India are also in large numbers of
which majority are in rural areas where rural healthcare is poor. A
majority of people in India go to local private health sector as their first
choice of care due to non-accessibility to public healthcare and low quality
of health care services. But, private healthcare is expensive, unaffordable
by low income rural folks, unregulated and variable in quantity.

To control the spread of diseases and reduce the increasing
mortality rate and provide adequate health facilities, special attention
should be given to the health care in rural areas. Various organizations
have come forward to improve the healthcare and technology plays a
crucial role to facilitate this. Many solutions for the successful
implementation of these changes are provided by the Information and
Communications Technology.

Technology and Rural Health
Many organizations are working alongside the Government and

NGOs to relieve the burden on the public health system by using mobile
technology. Leading Global Organizations of healthcare industry are using
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mobile technology to enhance the quality of care and bridge the gaps in
the healthcare services.

Gram-vani provides cutting-edge mobile and IVR solutions to
automate processes and applies best practices in the field. It provides
services to healthcare sector, social sector and corporate organizations to
connect the markets in the remotest areas. It has built simple technologies
on mobile to suit the needs of different sectors of the society. Mobile and
IVR services give an extensive reach across the demography to enhance
the quality of care and bridge the gaps in healthcare services in rural India.

Improving Healthcare on the ground

With the use of mobile technology many healthcare projects and
quality of maternity healthcare in India is upgraded as patients perception
of quality of care and satisfaction with care are critical to utilization of
health services. By using this technology women are made aware of their
rights to demand good quality of care, accountability is brought by
highlighting lapses in the health delivery process and there is increasing
uptake of appropriate health services at the right venues.
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Mobile technology helps to encourage the members to engage and
share their stories with each other and also to demand grievance redressal
and accountability from the health system.

Campaigns for healthcare accountability are organized on mobile
vaani to understand the present scenario of health facilities, to identify
major issues that people face while going for health services, to review the
condition of PHC infrastructure and its connectivity to nearby villages and
to build awareness regarding personal and family healthcare. Other social
campaigns on mobile vaani platform are conducted to identify, understand
and get solutions for public problems and social issues.

The campaigns are active discussions wherein the community
members contribute their views about different issues and these
discussions are then converted into manageable threads.

Gram Vaani Technology for Advanced Healthcare System Delivery:

Gram Vaani was started in 2009 with the intention of reversing the
flow of information to bottom-up instead of top-down.

v Survey: A questionnaire containing multiple-choice questions,
quantitative input questions are created and qualitative audio recordings
are done that are broadcast to different contact groups like ASHA workers
( community health workers), AWWs (Aanganwadi workers)
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vInform: ASHAs or AWWs are able to send messages on best practices
that are to be followed during ante-natal care, danger signs to look out for,
and ensure that they take expectant mothers for institutional delivery.

vAnswer: It is an extension to vInform technology useful for ASHAs and
AWWs wherein if they have any questions or concerns, they can record
their message which can be answered by experts live or through
recordings over the phone.

Gram Vaani work with organizations all across India and other developing
parts of the world.

11.05 HEALTH FACILITIES IN RURAL AREAS:

The poor state of the health system in rural areas is not the
outcome of a particular occurrence but a consolidated outgrowth of
degraded system. Poor health system not only signifies lacunae in the
existing policy and infrastructure but blockage in potential development
also. The expenditure on public health is ignored by both the state and
common man also. In view of common man spending on public health is
useless as they think the quality of treatment and medicines in government
hospitals is degraded. Moreover the common man’s investment in health
in private practitioner and private hospitals has worsened public health
system in India. The setback and frustration along with the growing
ineffectiveness of the government sector has driven the poor sector people
to seek help from the private sector.

Inefficient Physical Infrastructure: The sub-centre (SC) the most
peripheral institution is the intermediary contact point between the
Primary Health Centre (PHC) and the community. The sub-centres should
take care of basic health needs of the people in its vicinity. PHC provided
integrated curative and preventive healthcare to the rural people laying
emphasis on preventive and promotive aspects. Community Health
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Centres (CHC) at upper level provides comprehensive coverage of health
care to the patients referred from the PHC. Above all poor infrastructure
of the hospitals is a serious concern.

Underutilization of existing rural hospitals: The rural hospitals lack
efficient health infrastructure in rural areas on one hand and on the other
the available infrastructure is not utilized by the people. Despite the
availability of comparable medical services rural patients ignore the local
rural hospitals. The rural people often opt for urban hospitals fit for any
kind of hospitalization resulting in the closure of rural hospitals or they are
open but without any patient. It is seen that the public doctors quiet often
provide private services instead of going to their designated centres.

Inadequate Human Resources: The rural public health facilities face the
problem of inadequate manpower across all cadres in the rural health
system. Unavailability of trained doctors and medical professionals and
absenteeism of the available staff have paralysed the rural health facilities.
The fact that there is certainly a serious lack of dedicated administrative
action towards providing effective service attributes to the frequency of
absenteeism.

Apathetic Attitude of Medical Professionals: Most of the medical
practitioners neglect the Primary Health Care system. doctors in primary
care centres have less competence and make less effort than staff in the
private hospital sector. The medical education does not prepare the
graduate to function effectively in the rural areas. Students who have paid
heavy fees for private medical education, prefer to pursue their career in
such places where they can recover their investment (the fees).

Dominance of Unregulated Private Medical Professionals: The
insensitivity of public doctors leads to unregulated private practitioners in
health sector. Amongst them some are fake allopathic doctors in rural
areas, actually having no medical training. This generation of unregulated
and unqualified private providers demands an effective regulatory system.

Non-Preparedness to Fight with Epidemic in Rural Areas: The rural
health system lags behind in its responses to pandemic eradication. Most
of the epidemics like Dengue, Diarrhoea, Malaria, Cholera, Pneumonia in
rural areas are not controlled through proper vaccination policies as a
result hundreds of people die. Government hospitals lack the adequate
facilities that deal with the cases of different epidemics and deadly
diseases. In many places the hospitals are understaffed and even lack basic
healthcare facilities like beds, X-ray machines. Encephalitis is one such
that has crippled the government efforts to control its expansion in rural
areas. it is estimated that around 20% of the Indian population is not
covered under the vaccination coverage.

High Neonatal Mortality: The death of infants till the age group of 5
years is alarming in rural areas. this frequency of infant deaths among 1
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year old is 51/1000 live births. The causes for these deaths are supposed to
be premature birth, low weight, trauma, birth asphyxia, etc. This problem
is corroborated by malnutrition of children and their mothers. Social
factors also contribute towards the neonatal deaths. Several female infant
deaths occur due to the gender bias towards infants. Along with
BIMAROU states Andhra Pradesh, Karnataka and Maharashtra are the
worst faring districts in terms of infant mortality rate. Child mortality rate
is much higher among Scheduled Tribes (STs) than other social groups.
Infant Mortality Rate (IMR) is not a problem of one or two states but of
majority of the states that downgrades India’s position in terms of global
ranking of IMR.

Inequitable Immunization: The government-run immunization
programmes are also not equity-based. Particularly households in the
districts having civil disturbances and inaccessible territory or region have
very poor access. Poor access to health services among the STs is partial.
The reason is that they live in remote rural and forest areas having
inhospitable region wherein medical facilities are often unavailable. Even
if the medical facilities are available absence of healthcare providers is
high as a result monitoring becomes difficult.

Inclination towards Home-based Deliveries: The maternal mortality is
still a hindrance in the advancement of rural health. The pervasiveness of
home-based delivery leads to frequent deaths of pregnant women. Most
rural women opt for home deliveries due to poor access to and low quality
of healthcare in the maternity centres.

Lack of coordination between Medical Research Institution and
Health Service Delivery Institution: It is perquisite that there should be
coordination and cooperation between different research centres and
health service delivery institutions in India. The medical research
institution should update the technical knowledge of existing medical
professionals. Along with diagnosing the disease, the medical research
institution should formulate epidemic response plan and also can help in
indigenizing global technologies and ensure its availability at economical
rate by partnership development between the community, health service
providers and the government.

Lack of Community Participation: Many a times it is seen that the rural
health system is disconnected from the rural masses requirements. The
demands of community in terms of treatment, diagnosis, prevention of
various diseases, etc. are ignored resulting into pandemic. Lack of
coordination with the locals leads to ineffective monitoring of disease and
maintaining hygiene and sanitation. Therefore it is necessary to involve
the community in designing, staffing and functioning of local primary
healthcare centres and in many other forms of support.
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11.06 SOLUTIONS TO RURAL HEALTH ISSUES
RURAL HEALTH CARE PROGRAMS

Government has taken many steps to institutionalize the existing
rural health framework. Many strategies and missions have been initiated
by the government to improve the rural scenario.

National Rural Health Mission (NRHM)

NRHM was started in 2005 to address infirmities and problems
across primary health care and bring about improvement in the health
system and the health status of rural people. NHRM works on the
principles laid down in the national and state health policies and the vision
of Millennium Development Goals by providing accessible, affordable,
effective, accountable and reliable healthcare to all the citizens in
particular the poorer and vulnerable sections of the population. NRHM is a
scheme of central government to improve the provision of basic healthcare
facilities in rural India by making changes in the existing degraded
healthcare delivery system and by promoting good health through
improvements in nutrition, sanitation, hygiene and safe drinking water.
Through NRHM, the unit level health care centres like PHC, SC have
been strengthened. Various PHCs have been transformed into 24X7 PHCs
with proper medical facilities. In addition, the patients have been linked
with mainstream health system through a wide network of ASHA workers
across the country.

Janani Suraksha Yojana (JSY)
Janani Suraksha Yojana is a flagship programme of Government of

India under NRHM which is intended to promote institutional delivery to
reduce maternal and neo-natal mortality. It provides cash incentives for
women to deliver in a government or accredited private medical facility.
Under JSY, the ASHA workers work as interface between rural health
system and community and increase cases of institutional deliveries
through escorting pregnant women, proper medical facilities for ante-natal
care.

Health Insurance through Rashtriya Swasthya Bima Yojana (RSBY)
Rashtriya Swasthya Bima Yojana (RSBY) launched in 2008 is one of
landmark schemes in the area of Rural Health offering a micro-insurance
product for households designated as “below the poverty line (BPL)” and
aims to cover up to 60 million households throughout the country. The
objectives of the RSBY are to provide financial protection for households
affected by major health shocks and improve health outcomes for poor
households. RSBY insures BPL families for hospitalisation costs and
allows them to choose between public and private hospitals. Beneficiaries
must pay a nominal registration fee while the cost of premium payments is
shared by the central and state governments.
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The beneficiaries under RSBY are entitled to an insurance cover of
INR 30,000 for most of the diseases that require hospitalization. The
Government has fixed package rates for medical and surgical
interventions, or procedures, for a large number of interventions. Pre-
existing conditions are covered from day one and there is no age limit for
the insured. Coverage extends to a maximum of five members of the
family which includes the head of the household, the spouse and up to
three dependents. The scheme places control over a significant amount of
resources in the hands of the beneficiaries. Every BPL household is now a
potential client from whom the hospitals can earn significant revenues if
they can get themselves empanelled and provide quality health care

Mobile-based Primary Health Care System
The Mobile-based Primary Health Care System initiated in 2005 is

having crucial role in the area of rural health as it uses a mobile phone to
transmit a person’s vital signs. . Primary health care services based on
mobile devices ensures improved access to primary healthcare. The health
professionals remotely monitor patients suffering from chronic diseases
across the country offering a wide range of services such as health
education, promotion of nutrition, basic sanitation, the provision of mother
and child family welfare services, immunisation, disease control and
appropriate treatment for illness and injury.

Initiative has been taken by a Bangalore-based firm called Centre
for Development of Advanced Computing (CDAC). The Software
components under the development are Patient Database management,
Interaction between doctor and a patient, capture of Medical data
acquisition- such as ECG, images of heart, lung, eye etc. and Scheduling
management. It also provides development of Localization Support in
national and other Indian languages in mobiles by providing interface for
translation.

Indira Gandhi Matritva Sahyog Yojana

Indira Gandhi Matritva Sahyog Yojana (IGMSY) aimed to
encourage women to follow Infant and Young Child Feeding (IYCF)
practices including early and exclusive breast feeding for first six months
was started in 2010. IGMSY a centrally sponsored scheme was
implemented through the state ICDS Cells with 100% financial assistance
from the ministry of Women and Child Development. This scheme
promotes the demand for cash transfers to all pregnant women and
lactating mothers in selected districts and also promotes the demand for
mother and child care services through providing incentives based on
fulfilment of specific conditions. Registration within four months of
pregnancy was the first milestone to receive cash benefits of Rs. 1500/- at
the end of 2nd trimester and every registered mother would have a Mother
and Child Protection Card under IGMSY. The scheme would also ensure
accessing provisions for counselling, iron and folic-acid supplements that
are vital for the health of both the mother and the child. IGMSY would
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strive to ensure the maximum immunization of every pregnant woman in
close collaboration with the health workers. Research studies all round the
world shows that globally, the universal practice of exclusive
breastfeeding for the first six months of life reduces young child mortality
rate by 13%. Under the complete supervision of Auxiliary Nurse Midwife
(ANM) the Accredited Social Health Activists (ASHA) would support all
health related interventions under the IGMSY in coordination with the
Anganwadi Workers (AWWs).

11.08 SUMMARY:

As more than 70% of the population lives in rural areas have
unsatisfactory health facilities and the mortality rate due to diseases is at
high risk. Rural health care is one of the gigantic challenges faced by the
Health Ministry in India. India being a nation of villages requires an
intensive approach towards rural health. To improve the existing condition
of health in rural areas there is need of new practices and procedures to
ensure that quality and timely healthcare reaches the deprived sections of
the rural society in India. Due to loopholes in implementation of the
policies and programs run by the government of India the success and
effectiveness of these programs is questionable. The word “Health” refers
to a state of complete emotional and physical well-being and health care
exists to help people maintain its optimal state of health. Factors affecting
rural health care system are infrastructure, doctor, insurance, affordability,
unavailability of medical stores, lack of awareness, illiteracy and
unavailability of basic medicines, etc. Various organizations have come
forward to improve the healthcare and technology plays a crucial role to
facilitate this. Government has taken many steps to institutionalize the
existing rural health framework. Many strategies and missions have been
initiated by the government to improve the rural scenario.

11.09 SELF-STUDY

Q – 1 Write Short note on Rural Health in India.
Q - 2 Explain the Concept of rural health in India?
Q - 3 What are the Rural Health Problems in India?
Q - 4 Give an account of the Health Care in Rural Areas.
Q - 5 Answer in detail about the Health facilities in rural areas?
Q - 6 What are the Solutions to Rural Health Issues?
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12.0 OBJECTIVES

1) To understand the concept of migration.
2) To Know the types of migration.
3) To find the reasons of Migrations and its consequences.
4) To suggest some measures to stop migration.

12.1 INTRODUCTION

From the very beginning of human life migration has been one of
the most dynamic human activity. Earlier people used to move from one
forest to another in search of forest products. When migration of people
from forest to forest stopped and adopted civilized life a relationship with
the domesticated animals and fertile land was developed resulting in the
considerable change in mobility. Further people continued to move from
region to region in search of fertile land to develop cultivation. People
from all the corners of the country with social and cultural background
migrated from one region to other region, partly for agricultural purposes
or for trade and partly for investigation. A new cosmopolitan culture
develops in cities when such people start living together, which is more
liberal, impersonal, self-centered and more materialistic.
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Migration is a form of spatial mobility of population between one
geographical unit and another involving a permanent change of residence.
It is a natural process and depends on the socio-economic, demographic,
cultural, political and environmental factors related to the migrant people.
Indian census defines migration by birth or residence. The study of
movement of population in different parts of the large country like India
helps to understand the dynamics of the large Indian society in a better
manner. In rural areas people migrate to urban areas to get more
employment opportunities, higher income, better wages, better facilities
activities as they have less employment opportunities, low wages, drought,
lack of basic amenities, landlessness, social factors act. Majority of the
migrated population particularly in large and metropolitan cities lives in
marginal settlements, slums and squatter areas with limited infrastructure
services threatening health, environmental degradation of urban areas,
traffic and other problems of urban areas.

Migration process has been one of most dynamic human activities
from the very beginning of human life. In early days people moved from
one forest to another in search of forest products. When most of the people
divorced forest life and adopted civilized life, they developed relationship
with domesticated animals and fertile land. As a result, mobility of
mankind changed considerably. The people continued to move from one
region to another in search of fertile land for developing cultivation. The
people moved from early civilized area to other parts of world, partly for
agricultural purposes or for trade and partly for investigation. Migration of
the people to big cities takes from all the corners of the country with
different social and cultural background. When such people meet in cities
and start living together, a new cosmopolitan culture develops. Such
cultures are more liberal, impersonal, self-centered and more materialistic.

Industrialization and modernization in India, has led to migration
from rural to urban areas for employment purpose or business-related
migration. Male migration in India due to employment constitutes the
highest level of migration, while female usually migrates as accompanists
through factors like after marriage or family transfer and recently single
female has slowly started to migrate in search of jobs.
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12.2 CONCEPT:

Migration is a growing global phenomenon which is part of the
process of development and migrants can be agents of development
contributing to the economic growth and improve food security and rural
livelihoods. It depends on the economy – as economies undergo structural
transformation people start to move in search of better employment
opportunities within the country or across different countries in the world.
Migration should be a choice, not a necessity. Most of the countries are
simultaneously countries of origin, transit and destination for migrants.
People migrate from rural areas for economic reasons as no other viable
options is seen to move out of poverty. Safe, orderly and regular migration
contributes to sustainable development, economic growth and food
security but migration on a large scale creates complex challenges.

12.3 DEFINITIONS OF MIGRATION:

1) Gosal says - “Migration is not a mere shift of people from one place of
residence to another. It is most fundamental to the understanding of
continuously changing space content and space relationships of areas.”

2) Bogue- “Migration is an instrument of cultural diffusion and social
integration which yields more meaningful redistribution of population.

3) Smith – Migration has three-fold impact on (i) the area of out –
migration (ii) the area of in – migration and (iii) the migrants. The number
of people of the areas of out – migration decreases while the population of
in – migration increases.

4) According to Lee, ‘Migration is permanent or semi - permanent change
of residence.”
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5) According to Weinberg, “Human migration as change of place
permanently or temporarily for an appreciable duration as in case of
seasonal worker.

6) According to Safa, “Migration is normally viewed as an economic
phenomenon through non-economic factors obviously has some bearing

7) The International Organization for Migration (The United Nations
migration Agency) defines migrant as any person who is moving or has
moved across an international border or within state away from his/her
habitual place of residence, regardless of person’s legal status, whether the
movement is voluntary or involuntary, the causes for the movement and
length of stay.

12.4 TYPES OF MIGRATION:

When a person is enumerated in the census at a different place than
his / her place of birth, she / he is considered as a migrant. In the census of
India, migration is enumerated on the following two bases: (1) Place of
birth: if the place of birth is different from the place of
enumeration(known as life- time migrant) (2) Place of residence: if the
place of last residence is different from the place of (known as migrant by
place of last residence).

Migration in India is primarily of two types (1) Long term
migration- resulting the relocation of an individual or household (2) Short
term migration- involving a back and forth movement between a source
and destination. Mostly short-term migration belongs to socially
economically deprived groups such as scheduled castes and scheduled
tribes having negligible educational attainment, limited assets and
resource deficits.

People move for many reasons and is based on types of human
migration that include Internal Migration (moving within a state, country,
or continent) and External Migration (moving to a different state, country,
or continent).
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Internal Migration: Internal Migration in India is primarily of two types:

Long term Migration - results in the relocation of an individual or
household.

Short term Migration – involves back and forth movement between a
source and destination.

In India internal migrants constitute a large population of 309
million internal migrants or 30% of the population (Census of India). Out
of the total internal migrants, 70.7% are women and one of the major
reason for female migration in both the rural and urban areas is marriage.
One of the prominent reasons for male migration in both rural and urban
areas is employment related reasons. Majority of migration is from Uttar
Pradesh, Bihar, Rajasthan, Madhya Pradesh, Andhra Pradesh, Chattisgarh
and the destination states where in migrants prefer to migrate are Delhi,
Maharashtra, Gujarat, Haryana, Punjab and Karnataka. Instead of long-
term migration in India, there is a huge flow of short-term migrants in the
country.

External Migration: External migration in India can be broadly classified
as:

Emigration from India to various parts of the world.

Immigrationof people from different countries to India.

Refugee Migration: A significant trend of an involuntary or forced
immigration to India in the form of refugees is also seen.

Concepts Related to Migration:

1. Migration Stream:
Migration stream indicates the total number of people migrating

from one region to another or from one country to another for residing
during a time period. It is related to the movement of people from a
common area of origin to a common area of destination.

2. Migration Interval:
Migration may occur continuously over a period of time and the

division relating to a particular period is known as migration interval.

3. Migrant:
The labour which moves to some region or country for short

periods of time (several months or few years) is called as migrant and also
regarded as secondary labour force.

4. Place of Origin and Destination:
The place which people leave is the place of origin and the person

is called an out-migrant and the place of destination is the place where the
person move’s and the person is called an in-migrant.
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Effects of Migration:

Migration have both positive and negative effects on the society
and economy. Internal migration affects the place where from people
migrate and the place to which they migrate.

A) Effects on Rural Areas:
1) Economic Effects:

Migration from rural areas (the place of origin) reduces pressure of
population on land, the per worker output and productivity on land
increases and so does per capita income. The farmers are encouraged to
adopt better means of production which increases farm produce as the
family income increases.

Migrants to urban areas are mostly between the age group of 18 –
40 years living alone, working & earning and remitting their savings to
their homes in villages. Due to this the rural income is increased as the
money is utilized to make improvements on farms further raising their
incomes. This happens particularly in case of emigrants to foreign
countries who remit large amount of savings at home. Further these
migrants try to raise the consumption and standard of living by bringing
new ideas and goods to their homes when they come occasionally to their
villages on vacation. Apart from this the larger remittances from urban
areas have made it possible for the entry of modern household gadgets and
other products in majority of the rural areas of India.

The number of farm workers have been reduced due to migration
of working age people to urban areas resulting in the employment of
underemployed family members on the farms such as women, older
persons and even juveniles. Out – migration results in widening the
income inequalities in rural areas. Families receiving large remittances
become rich compared to others, thereby widening inequalities.

2. Demographic Effects:
There is reduction in growth of population in rural areas because of

migration. Influenced by the urban life the migrated youth do not like to
marry at an early age. They aim to earn more, settle in job and life and
then get married. They become health conscious and emphasize on the
importance of health care & cleanliness which reduces fertility and
mortality rates. Married youth separated from their wives for a longer
period and the use of contraceptives help control population growth.

3. Social Effects:
Migration affects the social set-up of rural communities by

weakening the joint family system when migrants settle permanently in
urban areas. Old values and customs of rural people change, and new
values and attitudes are accepted when the migrants intermingle with
different caste and regions in cities. As men migrate to towns women play
a greater role in the social setup of rural life.
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A) Effects on Urban Areas:
1. Demographic Effects:

Population of working class in urban areas is increased due to
migration. Young men between the age group of 15 – 24 constitute the
majority of migrants who are not married and rest others above this age
group are those who have come to urban areas leaving their families
behind at home. As a result, this tendency keeps fertility at low level than
in rural areas and the other factor responsible for low fertility rate is the
availability of better medical aid and family planning facilities in the
urban areas. Those who settle permanently with their spouses opt for
lesser number of children as it is very costly to raise the children in urban
areas.

2. Economic Effects:
Various effects of migration are seen on income and employment

in urban areas depending on the type of migrants who are usually
unskilled. They get jobs in informal sector as carpenters, masons, tailors,
cooks and other tradesmen, they work as street hawkers, shoeshine boys,
etc. but it is seen that the bulk of employment in the informal sector is
economically efficient and profit making and earn enough to spend and
remit to their homes.

Migrants educated up to secondary level find jobs as assistants,
shop helpers, machine repairers, repairing consumer durables or marketing
goods. They are also engaged in other informal activities in small scale
industries, are labour intensive and unregulated. They earn a sufficient
amount to bring them in the category of common urban people with an
income level higher than the unskilled workers.

A small number of migrants coming for higher education in
colleges and institutes to towns and cities find job in the formal sector.
They get good salaries and can afford a good standard of loving. They can
send large amount of money to their homes and help in modernizing the
rural scenario.
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Adverse Effects of Rural – Urban Migration:
A number of adverse effects are seen when people migrate from

rural to urban areas and face innumerable problems in the towns and cities
where the migrants settle. Abundant growth of huge slums is seen and as
of these slums and huge neighbour-hoods have no access to municipal
services such as clean and running water, electricity, public services and
sewage system.

There is acute shortage of houses in the city, transport system is
not able to meet the demand of the growing population, air, water & noise
pollution has increased to a great extent, increase in the percentage of
crimes and congestion. Despite the best intentions of local bodies, the cost
of facilities that are provided are very high to be met.

There is tremendous growth in underemployment and
unemployment in towns and cities. Urban migration increases the growth
rate of job seekers relative to is population growth, which in turn raises the
urban supply of labour and on the demand side, there are not enough jobs
available for the uneducated and unskilled rural migrants in the formal
urban sector. Consequently, there is rapid increase in labour supply but the
lack of demand for such labour leads to chronic and increasing urban
unemployment and underemployment.

12.5 REASONS OF MIGRATION:

The push and pull factors at work are responsible for migration.
Push factors compel a person to leave a place of origin (out-

migration) and migrate to some other place due to different reasons, while
Pull factors are the factors that attract migrants (in-migration) to an area or
destination. Push factors make the person decide to move on his
experience in one place which gives him good reasons to leave it.
Negative things like unemployment, crop failure, floods, droughts, poor
educational facilities, lack of amenities, poor services or war are the push
factors.

Pull factors such as job opportunities, better standard of living,
better educational facilities or good health care are the expectations that
attract people to the new places. Many people choose to migrate, and they
are called voluntary migrants. Many people are economic migrants. Other
voluntary migrants include older dependants who want to live somewhere
warm and sunny in their retirement. There are many other people who
have no choice and are forced to leave their homes as their lives and
homes might be in danger and they are called involuntary migrants or
refugees.
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Many people migrate mainly for economic reasons, but cultural
and environmental factors also induce migration and is not as frequent as
economic factor.

Economic Push and Pull Factors: Most of the people migrate for
economic reasons. People immigrate to places where jobs seem to be
available from places having fewer job opportunities. The job prospects
vary from one country to another and within the country also depending
on economic restructuring.

Cultural Push and Pull Factors: Cultural factor can be especially
compelling push factors that force people to immigrate from a country.
Forced international migration persists due to political instability resulting
from cultural diversity. People who have been forced to migrate from their
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homes and cannot return for fear of prosecution either because of their
race, religion, nationality, political opinion or membership in a social
group are called refugees. Refugees have no home until another country
agrees to allow them in, or improving conditions make it possible for them
to return to their former home.

Political conditions can also be a pull factor as people may be
attracted to democratic countries that encourage individual choice in
education, career and residential place.

Environmental Push and Pull Factors: People are pulled toward
physically attractive regions and pushed from hazardous ones and live in
environmentally attractive areas that are relatively remote and are not
isolated from employment, shopping and entertainment opportunities.
Migrants are also pushed from their homes by adverse physical conditions.
Water too much or too little poses the most common environmental threat.
The reasons for migration in India are Employment, Education, Business,
Family, Marriage, Moved after Birth, Natural Calamities, Moved with
Household, others and any other reason.

12.6 CONSEQUENCES OF MIGRATION:

The area of origin of migration and the areas of destination of the
migrant population both are affected by migration.

1. Demographic Consequences:
Characteristics of the population in regions of out-migration and

regions of in-migration are changed due to migration. With the rate of
growth of population age and sex composition is also changed. The
proportion of elderly persons, females and children increases due to out-
migration in source region. As, mostly the youthful male population is
involved in migration high sex ratio is found in the source areas.
Consequently as these areas are depleted of young population it results in
lowered rates of birth and lower population growth rates.

2. Social Consequences:
Intermixing of diverse cultures is the result of migration which

leads to the evolution of composite culture. It breaks the narrow thoughts
and widens the mental perspective of the people. In history, India received
migrants from different cultural groups causing different cultures but
sometimes migration creates social vacuum and sense of dejection among
individuals and people fall in crimes and drug abuse (Khullar, 2014)

3. Economic Consequences:
The resource population ratio is changed due to migration.

Resource population ratio is balanced if the people move from an
overpopulated area to an area of under population. But the results are
harmful to both the areas if people migrate from under population to over
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population or optimal populated areas. Migration also affects the
occupational structure of population. Brain drain is another consequence
of migration as skilled people migrate from poorer countries to developed
countries in search of better economic opportunities. People those who
have migrated out send remittance to their families at home and add to
economic prosperity of their own country. The population of receiving
areas become more productive causing dependency ratio in the source
areas.

4. Environmental Consequences:
Overcrowding of population in a particular area or region is

responsible for any environmental problems of air, water, land and noise
pollution, disposable and management of solid wastes. Large scale
movement of people from rural to urban areas result in the overcrowding
in cities putting heavy pressure on resources. This overcrowding causes
haphazard growth in cities and slums are created lacking basic
infrastructural facilities like safe drinking water, sewage, electricity,
cleanliness, etc.

5. Other Consequences:
Migration causes heavy loss to human resource in terms of skilled

labour but it also enhances remittances to the source region. Women who
are left behind enjoy the empowerment effects with increased interaction
in society including their partnership as workers and decision making of
households.

12.7 MEASURES TO STOP MIGRATION:

Migration is the movement of people from one place to another
due to various motivations like search of employment, educational
facilities, etc. Excessive rural to urban migration leads to negative impact
on the overall development of the country as it has led to the growth of
slums, unemployment, lack of proper medical facilities, etc. The costs
associated with rural-urban migration often outweigh the benefits, leading
to excessive urbanization.

1. Improvement of the rural subsistence sector
Government should take measures to improve the subsistence

sector, to raise rural incomes and reduce the rural to urban gap. To
improve the economic performance of this sector the villages should be
grouped into larger units to facilitate easy delivery of infrastructure,
agricultural inputs, other services, should be based on cooperative effort
and self-management and be established in areas with high agricultural
potential.

2. Establishment of basic social and economic infrastructure
Construction of feeder roads is to be done to ease the transport of

agricultural raw materials to processing industries, construction of schools
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and medical services and extension services should be developed and
provided in rural areas.

3. Provision of credit facilities:
There should be proper provision facilities of credit in rural areas.

New rural production units should be financed by the existing agricultural
financing organizations. To ensure the marketing of rural production there
is need to establish effective marketing organizations to distribute inputs
such as seeds, fertilizers & equipment’s and to buy the produce.

4. Decentralization:
After decentralization local governments and communities can

take many decisions on their own and can implement development
policies and programs for urban and rural areas to suit the specific needs
of the population. The local communities after decentralization can better
articulate their needs & demands and be in a better position to meet those
demands. It gives local governments and communities more control over
their situation and the bureaucrats would no longer be able to take
decisions that may directly affect the lives and livelihoods of populations
in small towns, villages and rural areas.

5. Market Economies:
Free-market or liberal market result in openings to the global

economies through trade and investment liberalization. Free-market
policies result in a more balanced relationship between the urban and rural
areas through the removal of subsidies benefitting the urban population at
the expense of producers of agricultural products in the rural areas.
liberalization leads to the improvement of transport and communication
networks which means that not only goods and services from the villages
and the rural areas can reach the global markets more easily, but also that
goods and services from the global market can reach the villages and the
rural areas and compete with local products.

6. Promotion of non-farm income sectors in rural areas:
Non-farm sector is an important source of income to rural

households. Agricultural wage labour and non-agricultural casual wage
labour are an important source of income to the poorest community, non-
agricultural regular employment is associated with the richest community
and self-employment is particularly important to the middle-class
community. Non-farm sector functions both a way out of poverty and acts
as a safety measure preventing the poor from going into deep poverty and
engaging in rural to urban migration in the long term.

7) Local Economic Development:
Economic development insmall towns and surrounding areas have

a positive impact on the economy nearby surrounding rural areas.This is
due to the increase in purchasing power resulting in the purchase of
different agricultural and non-agricultural products from the surrounding
areas. The economic development depends on the types of products
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produced, their quality & cost and competitiveness compared to products
from other parts of the country. The economic development of the nearby
smaller towns may reduce the rural-urban migration to the larger urban
centers and the cities and redirect migration flow to smaller towns in rural
areas.

8) Urban Service Centers for Rural Areas:
Lack of access to basic infrastructure and services like transport

and communication, market information, education, credit, health care are
the main facets of rural poverty. Urban centers are expected to play a role
as service centers for the rural areas and therefore towns and secondary
cities require more investments in infrastructure and services for the
growing urban population and also population in the surrounding rural
areas. Governments tend to develop infrastructure and provide services
initially in the urban areas only, because of their economies of scale. ICT
has created new opportunities for the services in remote areas. It is very
essential to understand that ICT is only a vehicle for information and
relevance of information for the user is an important aspect.

9) Poverty Reduction Strategies:
Policies that target poverty alleviation, influence rural-urban

migration. It is essential to expand employment and income earning
opportunities, to develop productive capacity of the people, to increase
security and participation of the people, by creating more opportunities in
the rural areas to reduce migration to the cities, to increase participation of
the majority of people in decision making.

12.8 SUMMARY:

Migration is a form of spatial mobility of population between one
geographical unit and another involving a permanent change of residence.
It is a natural process and depends on the socio-economic, demographic,
cultural, political and environmental factors related to the migrant people.
Industrialization and modernization in India, has led to migration from
rural to urban areas for employment purpose or business-related migration.
Safe, orderly and regular migration contributes to sustainable
development, economic growth and food security but migration on a large
scale creates complex challenges. Migration have both positive and
negative effects on the society and economy. The push and pull factors at
work are responsible for migration. Infrastructure development in rural
areas and linking urban and rural areas is one of the important aspect of
rural poverty alleviation. The alleviation of income poverty can only be
sustainable if and only if the poor themselves initiate and sustain the
income generating activity. To seize the economic opportunity, the poor
need access to essential infrastructure and services and a supportive
environment. Farmers and other rural producers need to develop products
that can compete in the open market in terms of price and quality as well
as an entrepreneurial perspective. Even small and medium sized
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enterprises that are involved in trading or processing of products in the
urban centers should be able to compete in the market. Local governments
should create an economic environment so that the rural enterprises can
prosper and reduce the rural urban migration.

12.9 SELF STUDY:

1) Explain the concept and give some definitions of migration.
2) What are the different types of migration?
3) Give Reasons for migration.
4) What are the consequences of migration?
5) Give some measures to stop migration?
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13.0 OBJECTIVES:

1) To study the concept and uses of science and technology
2) To know the obstacles in the use of science and technology
3) To know the system programs implemented by Agricultural Research

and Extension

13.1 INTRODUCTION:

Science and technology play an important part in our country to
bring about a social and economic change in our country, especially in
rural areas. Major objectives of rural development are – to improve the
living conditions by providing food, shelter clothing, employment and
education, to enhance productivity in rural areas, to eliminate poverty. It
also involves people in planning and development through participation in
the decision-making process and through decentralization of
administration, to ensure justice and equal opportunities to the rural
population. For the development of rural areas, utilization, protection and
enhancement of natural, physical and human resources, it is essential to
make long term improvements in the rural living conditions. The
significance of science and technology has to be recognized, as it also
provides jobs and income opportunities for the rural people while
maintaining and protecting the environment of the rural areas. There has
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been an increasing interest in rural development and systematic efforts are
necessary to create better living conditions within the rural areas as
majority of the populations of the developing countries live in rural areas.

13.2 CONCEPT:

Science and Technology have always been an integral part of
Indian culture. The Indian Renaissance, which coincided with our
independence struggle, witnessed great strides made by Indian scientists.
This innate ability to perform creatively in science came to be backed with
an institutional setup and strong state support after the country’s
independence in 1947. Since then, the Government of India has spared no
effort to establish a modern S&T infrastructure in the country. The
department of science and Technology plays a vital role in the promotion
of science and technology in India.

Most of the development in India has taken place with the help of
science and technological factors. Technology plays a major role in the
development of various sectors of rural areas like agriculture, small-scale
industries, houses, buildings, dwellings, education system, medical
facilities, offices and many other. It is only through science and
technology major improvements can be made.

13.3 USE OF SCIENCE AND TECHNOLOGY:

The methods of science and the culture of technology have to be
operated in a systematic manner. Observation, classification,
measurement, recording, comparison with the earlier experience, making
and testing the hypothesis by using new and innovative experiences. The
culture of technology must make note of specification for material, the
product used and the process that has been followed, its performance
indices, future plans and effective use of resources, energy, finances and
materials. The upcoming new developments in Space Research,
Biotechnology, Computers, Microelectronics and Hi-tech will benefit the
rural areas to a great extent. In case of rural development, only those
technologies should be used that can be easily managed and repaired.
Locally available skills, tools and materials are used to sustain the
technological factors. In rural development use of such technology should
be made that can be easily managed and repaired. Technologies used
should be economically sustainable, beneficial and contribute towards a
healthy rural population. Low cost technology with minimal usage and
maximum benefit ( Appropriate Technology ) should be implemented.

1) Information and Communication technology:
Developing countries use low cost technology wherein the cost of

computers is low. Computers are used on large scale as they are the
technical means i.e. internet is used to find out information regarding any
area, topic, subject or problem.
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2) Energy:
India has abundance of Renewable Natural Resources that can help

to generate energy. Wind, Water, solar energy from sun, Geo-thermal
energy, Tidal power are the natural sources of energy that can be used to
produce energy. Solar energy with the help of solar cells can be used to
produce electricity, wind energy can be used to generate electricity by
using windmills or wind turbines, hydroelectricity can be generated with
the help of water resources using hydroelectric generator and hydraulic
turbine converts the flowing water energy into mechanical energy.
Biobutanol, biodiesel, biogas and vegetable oil are also considered to be
the sources of energy. Both rural and urban areas can benefit to a great
extent by using renewable source of energy to generate electricity and
many more areas of development.

3) Health care:
Science and technology play a major role and is an important tool

used by the Indian government to ensure affordable healthcare for all the
Indians as per the sustainable development goal of the United Nations
Development Programme (UNDP). Ministry of Science and Technology
brings interventions to make healthcare accessible and affordable like low
cost vaccines to prevent diseases, diagnostic kits to detect diseases and
medicines to treat them. In addition the Ministry focuses on the health care
delivery system with the growing engagement of the private sector,
specially start-ups and small industries and availability of a proper
technology translational mechanism ensures this. Use of technological
factors and advancement in the field of science have made it possible for
medicines and innovative machines for their existence in hospitals and
health care centres in rural areas.

4) Agricultural Technologies:
Continuous improvements in digital tools and data along with the

collaborations among the farmers and researchers across the public and
private sectors have boosted the modern agriculture. More technological
advances have appeared in the agricultural field due to which it is possible
for farmers to utilize scientific data and technology in improving crop
yield and keeping themselves updated with the cutting-edge methods of
farming.

Mobile technology plays an important role in monitoring and
controlling crop irrigation systems and moisture sensors in the ground are
able to communicate information about the level of moisture present at
certain depths in the soil. ultrasound not only checks the baby animals in
the womb but also can check the quality of meat of an animal before going
to the market. DNA testing helps the producer to identify animals with
good breed and desirable quality and also can help the farmer to improve
the quality of his herds. Mobile technology helps to keep an eye on the
employees on farm and can also keep a closer eye on the animals when
they are away or home for the night. Crop sensors help in applying
fertilizers in effective manner to maximize the crop production. With
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optical sensors the farmers are able to see how much fertilizer a plant
requires, based on the amount of light reflected back to the sensor.

5) Construction:
Several technologies have been implemented to develop low cost

building materials, designs and construction techniques. For the
construction of houses or buildings; technology such as rammed earth,
dutch bricks and cob is used , which make the houses and buildings
strong, adaptable to all the environmental conditions. These materials are
easily available and are not expensive. There is availability of non-
erodible mud plaster for the protection of mud walls from rain. The rural
people are able to access these materials in a manageable way to carry out
the construction in an appropriate manner.

6) Cooking:
Cooking stoves that are smokeless and wood conserving lead to

greater efficiency. It saves time and labour, reduces deforestation and has
lots of health benefits. Solar cookers are more beneficial depending on the
climatic conditions and the methods of cooking. With the provision of
electricity in rural areas they are making use of electric stoves to cook
food.

7) Refrigeration:
There is an increase in the temperatures all over the world due to

global warming. Certain food items in rural areas in warm weather
conditions need to be stored in a cool temperature to prevent them from
decaying or spoiling, also need of cold water during hot weather
conditions has become a necessity in rural areas also. Due to electricity
problems and fluctuations in the power it is not possible to use a
refrigerator in rural areas, hence pot refrigeration system can be a solution
which keeps things fresh even without electricity.

8) Television & Radio:
Technological means like radio and television have improved the

lives of rural people as they take pleasure of these inventions not only for
entertainment but also to gain knowledge for agriculture purpose, new
advancements in their related field and many more and applying the
appropriate methods in their occupational field. Television and radio have
become the major source of entertainment. They learn so many things and
apply them in their daily routine work like program on agriculture,
weather forecast, market related news, cooking shows for women,
educational programs for children, etc.

9) Computers:
Rural youth and students are making use of computers to a major

extent to augment their understanding in terms of various concepts. By
using computers they not only acquire an efficient understanding of the
academic concepts, but also are able to work on their tasks and
assignments efficiently and communicate. Computer centers have been
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setup in rural areas so that individuals can work on computers and make
use of other technologies, such as printers and scanners. This scene is
common in the rural areas near to the cities or big villages. But the
situation is different in the remote rural areas. They don’t have access to
regular flow of power supply, internet issue as a result no access to
computers or computer centers and other related facilities.

10) Mobile phones:
Use of mobile phones by different category of people belonging to

different age groups has become a common feature among rural
individuals. They use this technology for various purposes. Even though
they are ill-literate or have low literacy skills they use mobile phones for
communicating and for recreational purpose. It is difficult for the students
to make use of mobile phones for educational purpose as of, they can’t
afford for android phones and even if they have them network issues
prevent them from getting benefit for educational purpose.

13.4 IMPORTANCE OF SCIENCE & TECHNOLOGY

The importance of science and technology to the rural societies are
being recognized since a long time. Enormous efforts have been taken in
the development of science and technology in India after independence
and there is an urgent need to deliver it to the most-needy people, so that
they are able to meet the challenges of the technologically refined world.
A profound impact on the society has been produced on a large scale as
the advances in science and technology continue to create newer methods
of communication and information management. S & T offers bizarre
opportunities and challenges for scientific endeavours. Behaviour patterns
and practices, local customs and values are deeply rooted in rural areas
and are not easily displaced by science or modern approaches based on
new knowledge. The S & T policies that are framed should take into
account the nature of the local environment so that the benefits of science
and technology can be effectively delivered to the rural society, which is a
challenge for the management of rural natural resources and environment.
Rural society should explore the socio-economic implications of new
technologies, specially to identify emerging opportunities, the impact of S
& T on the society and mainly the early warning system for natural
disasters can help them to know the coming problems and be ready to face
them. The accelerated growth and remarkable influence of new
technologies, the information and communication technology along with
internet are raising global awareness about the power of technology.

By making the technologies accessible by improving the
connectivity, computerization and content areas development the digital
divide gap between the rural and rural areas can be minimized. In the same
way harnessing the potential of S & T for systematic and coordinated use
of local resources is of paramount importance in the context of pollution,
degradation of the environment and sustainable development.
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A multidisciplinary base has to be setup to create awareness in
technological literacy. Education system should be such that a student
should learn everything but specialize in anyone of the subject in short it
should aim at a Jack of All Trades but Master of One. The population at
large appreciates science not for its discoveries, but for the inventions that
spring from the new knowledge. For this we should give not only
technological literacy but also the equipment facilities for testing out
ideas. We need to have this technological literacy in all villages, so that
they can test, adapt and use new technology, having a base of the pro-
requisite skills and technology culture. Effective Rural Development will
promote S & T Growth While S & T is needed for rural development, it is
equally true that S & T growth also needs true rural development.

13.5 OBSTACLES OR BARRIERS IN THE USE OF
SCIENCE & TECHNOLOGY

Barriers appearing in the adoption /use of ICTs in rural regions

A) Barriers related to the deployment of network infrastructure in
rural regions are mainly associated with the –

1) Costs that are involved in the deployment of this infrastructure
combined with the lack of sufficient demand (for e.g. the remote, sparsely
populated rural areas) render relative investments that are financially
unsustainable.

2) Dearth of continuous and high speed network connections.

3) Diversity of ICTs applications and the respective network infrastructure
requirements in e-platforms necessary for community-specific ICTs
applications and m-platforms necessary for personalized farm-specific
ICTs applications
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B)Barriers related to the development of specific ICTs applications &
content in rural areas –

1) Lack of Skilled people to build and run ICTs applications and content.

2) Lack of access of rural areas to hardware and software equipment’s
and the cost that are involved to develop specific applications.

3) Lack of regionally focused and demand driven approach to identify
specific needs that could be relevant for the rural areas.

4) Lack of region specific knowledge and respective needs of the various
rural regions may result to a discrepancy of applications and the
content developed as per the real needs of rural population.

5) Costs that are involved in content development are different as per the
different needs and preferences of different groups that call for a
region specific user oriented content development and adapted to the
specific rural context.

6) Barriers related to the management of the digital content are due to
constraints in coherence and inter-operability of data and information
sources.

C)Barriers associated with the adoption & use of technology by the
end-users in rural areas –

1) Lack of trust to technology at the local society.

2) Lack of Skilled human resources.

3) Low level of entrepreneurship in rural regions.

4) Lack of training opportunities or structures offering a chance to rural
population to develop skills and competencies on ICTs and their
applications focused on the specific needs of the rural people.

5) Lack of new technology culture for the older age groups in rural areas
who influence the susceptibility to adopt and use ICTs and their
applications.

6) Lack of knowledge offered by ICTs applications for personal and
business development.

7) Lack of institutional capacity and capacity of the people who are
involved in the information procurement in rural areas.

8) Limited range of e-government services using open IT standards,
introducing barriers to the end-users relating to the necessity to use
commercial technology or software.

9) Low level of sector-specific applications in rural regions that hamper
the ICTs adoption rates at the business level.

10) Language skill act as a barrier for rural population and businesses and
limit the benefits derived from the ICTs applications.
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11) Lack of ability to build various kind of local partnerships ensuring that
information is accessible by all local stakeholders.

12) High costs of accessories (PCs, mobiles etc.) and use of ICTs for
business and citizens also act as a barrier.

13) Barriers due to culture and traditions of rural social systems in locally
oriented rural economic system may be stronger, while in open, export
oriented rural economic systems it may be weaker. This may result in
reluctance to shift to a new, less controllable regime thus, blocking
social anchoring of ICTs in local rural communities.

D) Barriers related to missing or of limited capacity network
infrastructure –

1) The multiplicity of applications like e-platforms for community
applications, personalized applications, satellite technology for farm
management purposes, m-platforms for farmers personalized
applications for specific network requirements in rural areas.

2) Lack of region specific and demand driven approach to network
infrastructure and ICTs applications and content development leads to
a mismatch of network infrastructure and ICTs applications and
content.

E)Barriers relating to the type of network infrastructure selected for
the support of e-applications in each specific rural region-

1) Network infrastructure technology adopted should adjust well to local
pattern of communication or else can place barriers to the rural people
in joining the ‘trip’, due to lack of familiarity, trust, etc.

2) Lack of establishment of multi-device / multi-channel access can
exploit multiple and diverse communication tools that integrate the full
range of existing media.

3) The tendency of deploying network infrastructure focuses more on the
technological aspects than the communication and networking
potential leading to a dominated technology-led service provision
approach. If focused on the generation of good communication links it
can develop a sense of a social entity, than on the technological
attributes of this infrastructure.

4) The other barriers include the costs involved in using the network
infrastructure and getting access to the necessary equipment to join the
network.

F) Barriers related to the type of applications and relating content for
different types of end-users-

1) Matching ICTs applications / content to the specific needs of end-users
is a key issue towards the log-in perspective.
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2) Lack of effective interaction among the developers of ICTs application
and end-users in rural areas.

3) Lack of users involvement in the design of the various ICTs
applications and content.

4) Lack of simplicity of applications.

5) Lack of multimodal, multi-channel system of digital communication
integrating all media.

6)Over-focus of ICTs application on technological aspects than the
communication and networking potential.

7) Costs involved in the access and use of the ICTs applications and
content.

13.6 AGRICULTURAL RESEARCH AND EXTENSION

Importance:
The ultimate objective of both research and extension systems is to

increase agricultural production and their role in generating and
transferring technology is complementary. It is essential that the research
institutions must have information on the problems, technology
requirements and socio-economic and ecological environment of
producers to formulate research agendas and to set priorities. Researchers
should interact with the producers continuously during the process of
technology generation. Extension services play a mediatory role between
the farmers and the researchers. An efficient two-way communication
process is necessary for generating and transferring technology effectively
and its success is determined by the effectiveness of linkage between
research and extension institutions.

Designing :
The basic study in designing any research-extension system is

technology flow which facilitates diagnosis of research-extension linkage
problems. the technology flow concept is based on the assumption that
technology is derived from science and flows from research station to
users with or without an intermediary agency like extension service.

Technology Development Processes:
Technology development process includes the technology

generation, testing, integration, production, dissemination and adoption.
Technology generation is the same as applied research, wherein
knowledge that is acquired from basic science research is organized,
interpreted, reformulated and translated into technology. In technology
testing results of new technology in the field are verified to obtain
feedback in the earlier stage through farming systems research (FSR) and
On-farm trials. Extension service help is sought for technology testing as
its widespread network helps in reaching the farmers especially in the less
fertile regions. Technology integration deals with the fine tuning and
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packaging of technologies into specific recommendations and technology
production comprises of designing & producing information materials,
improved inputs, training programs, etc. Technology dissemination
delivers the technology to the farmers.

Agricultural research incorporates the activities from strategic
research to technology production while the extension function includes
technology testing to dissemination. Thus we can say technology testing
integration and production play an important role in the linkage between
research and extension.

The Linkage Problem:
Agricultural research institutions concentrate on strategic research

and technology generation and neglect technology integration and
production activities resulting in the critical linkage problems. The
additional effort essential for coordinating and building expertise is also a
major constraint. The linkage problem is more severe where research and
extension functions are performed by separate public institutions.
Researchers do not receive enough information about the environment and
resource constraints under which farmers are operating in the absence of
effective linkage. The linkage problems cause disruptions in technology
flow leading to low adoption rates, increased time intervals between
development and adoption of new technology, reduced efficiency in the
use of resources, duplication of efforts, unnecessary competition and the
increased cost of agricultural research and extension activities.

Agricultural research and extension systems:
Agricultural research and extension functions are generally

organized under a ministry of agriculture and is hierarchically structured
from national level to field level. Such research extension systems are
found mostly in developing countries. There are separate institutions or
departments within the ministry for performing these functions and these
institutions or departments may have different organizational structures
and operational procedures. Universities and national research institutes
are generally research centres, while the agricultural department performs
the extension function.

Agricultural Extension Division:

The major activities of Agricultural Extension Division are
technology assessment, demonstration and capacity development through
a network of 11 Agricultural Technology Application Research Institutes
(ATARIs) and 721 Krishi Vigyan Kendras (KVKs). ATARIs play the role
of coordination and monitoring.
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The Agricultural Extension Division at National level is headed by
Deputy Director-General (Agricultural Extension) and supported by two
Assistant Director-Generals, three principal scientists, one Deputy
Secretary and one Under Secretary.

Krishi Vigyan Kendra (KVK) – Farm Science Centre
Vision –

Science and Technology-led growth leading to enhanced
productivity, profitability and sustainability of agriculture.

Mission –
Farmer – centric growth in agriculture and allied sectors through

application of appropriate technologies in specific agro-ecosystems
perspective.

Mandate –
Technology Assessment and Demonstration for its Application and

Capacity Development

Activities -

 On-farm testing to assess the location specificity of agricultural
technologies under various farming systems.

 Organize Frontline Demonstrations to establish production potential of
technologies on the farmer’s fields.

 Capacity development of farmers and extension personnel to update
their knowledge and skills on modern agricultural technologies.

 To work as knowledge and resource centre of agricultural technologies
for supporting initiatives of public, private and voluntary sector in
improving the agricultural economy of the district.

 Provide farm advisories using ICT and other media means on varied
subjects of interest of farmers.

Programs of Division of Agricultural Extension

On Farm Trials (OFT), Frontline Demonstrations (FLD),
Capacity Development of Farmers, farm women, rural youth and
Extension Personnel, Farmers’ participation in extension activities,
Production of Quality Seeds, Production of Quality Planting Materials,
Production of Quality Livestock Strains and Fingerlings, Testing of Soil,
water, plant, manures samples, Pulses Seed Hubs, Skill Development,
Attracting and Retaining Youth in Agriculture (ARYA), National
Innovations on Climate Resilient Agriculture (NICRA), Farmer FIRST,
MeraGaon- MeraGaurav (MGMG) are the programs of the Division of
Agricultural Extension.
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New Initiatives of Division of Agricultural Extension

 Knowledge Systems and Homestead Agriculture Management in
Tribal Areas (KSHAMTA) – (KVKs across the country conducted on-
farm trials and frontline demonstrations. Capacity development of
farmers/farm women and extension personnel were done through training
programs. Extension activities were organized by the KVKs. The
technological inputs like seeds, planting material and livestock strains and
fish finger lings were produced by KVKs. Besides, by analyzing samples
of soil, water, plant and manure, mobile advisories were sent to farmers on
various aspects of agriculture.)

 In-situ Crop Residue Management (sensitized people about the
harmful effect of residue burning, benefits of in-situ residue management
and government schemes of availability of subsidized machines)

 Linking KVKs with common service centres (CSCs) (provided
technological solutions to the farmers visiting CSCs with agriculture
related technological problems)

 Role of KVKs in Jal Shakti Abhiyan of Ministry of Jal Shakti
(activities like, discussion on water conservation and efficient water use
including use of micro irrigation systems, live demonstration on drip and
sprinkler irrigation systems, NukkadNatak, farmers scientist interaction,
quiz competition on water management, drawing/rangoli competition, film
shows on importance of water conservation and micro Irrigation,
demonstration on roof top rain water harvesting, sharing of farmers’
experiences, method demonstration on measurement of soil moisture with
electronic moisture meter, exhibition, distribution of saplings of trees,
felicitation of farmers, etc. were conducted under this new initiative)
Establishment of District Agricultural Meteorological Units (DAMU)
under KVKs (Under MoU with India Meteorological Department (IMD)
provided agro-met advisory Services in local language in the country
through KVKs to serve the farming community in different agro-climatic
zones to reduce the risk due to climatic aberration and improve
productivity)

ICT Initiatives
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 Web portal –KrishiVigyan Kendra Knowledge Network Portal
was launched in 2016 for regular monitoring of KVKs and provide
information and advisories to the farmers.

 mKisan Portal – It provides timely and need based information on
weather, market, various farm operations, outbreak of pest and disease
incidence and their control measures, etc. to farming community and
mobile agro advisories are provided farmers by the KVKs using mKisan
portal.

Types of agriculture and research – extension linkage
The nature of research – extension linkage problems differ with the

different agroclimatic and socio-economic characteristics of the
agriculture in the local areas. The research-extension linkage is well
established in those areas where there is high-input, high yielding
production systems and is found in developed countries and some
developing countries. Overproduction and mounting costs are the
problems faced by the farmers here. A strong linkage between research
and extension exists in the areas that have benefitted from the green
revolution. Here applied research has made a striking impact on food-
grain yields. This sort of agriculture is found in the high-capacity areas of
tropical countries and have irrigation facility in particular.

As they generate urgently needed foreign exchange and produce
food-grains research and extension systems are organized and managed to
meet the technology demand of the above said category.

There is a need to strengthen the research-extension linkage in
those areas that have poor and diverse resources inheritance and ecological
conditions (low and uncertain rainfall, lack of irrigation, poor
infrastructure, low and uncertain yields, degradation of resources). The
potential to increase agricultural production is high & unexploited and it is
a challenge to develop sustainable technology for the heterogenous agro-
ecological and socio-economic conditions in these areas. Here the
technology needs of farmers are mainly expressed through government
policy as the farmers are not organized.

Specific Operational Reasons for Poor Linkage:
The reasons for poor linkage between research and extension are political,
technical and organizational.

Political
This is specific to institutional politics and different interest

groups. Lack of external or internal pressure on the institutions and
personnel is one of the demerit for achieving high level performance.
Intervention by the national policy-makers is generally very less except in
exceptional circumstances, like disease outbreaks, major crop shortfalls,
etc. But external pressure can come from national policy makers, foreign
donors, farmers or the private sector. As the farmers are not organized,
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private sector is insignificant in resource-poor areas the pressure exerted
by resource poor farmers on research and extension is also negligible. The
institutions and personnel involved in research and extension tend to be
motivated by their own social and political needs rather than by the needs
of resource-poor farmers due to lack of effective external pressure leading
to neglect of linkage activities.

Technical
Technical reasons are pertinent to peculiar types of activities and

methodologies associated with technology development and delivery. To
be effective in less productive and more diverse environments lack of
professionalism and decentralization, integrated with less hierarchical
management. Require more location-specific interpretation of problems
and adaptation to technology. Lack of essential infrastructure compel the
researchers and extension personnel to adopt alternative technologies not
appropriate for the region. Lack of flexibility in initiating the various links
required for different types of technology.

Organizational
Organizational reasons comprise those problems associated to

structural problems, resource problems, communication problems,
motivational and incentive problems.

a) Structural problems –
There are differences in orientation and work style, concerns

related to competence, and level of contact between research and
extension personnel. A particular technology is shoved upon a locality and
extension workers are forced to promote it though it does not correspond
to the local agro-ecological or socio-economic conditions. Linkage
activities are often assigned to an inappropriate institution or department.
Excessive centralization of authority reduces flexibility which is important
for linkage activities, while excessive de-centralization results in meagre
consideration given to the linkage activities.

b) Resource problems –
Linkage functions like publications, testing of research results and

training of extension workers often lack sufficient financial resources or
there may be sufficient human resources in the organization but they may
not be available for linkage activities.

c) Communication Problems –
There is a wide difference in the value systems, educational

backgrounds and communication methods between research and extension
workers. Extension workers anticipate researchers as working in ivory
towers producing technologies not useful at farm level and researchers
interrogate extension workers capability to understand research outcomes,
to communicate accordingly with the farmers and contribute valuable
inputs.
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d) Motivational and incentive problems -
Extension workers may have little incentive to perform linkage

activities but rewards for journal publication may be higher. As a result
the researchers and extension agents avoid linkage activities such as
adaptive field trials and preparation for written materials for extension
agents.

e) Institutional Incompatibilities –
Research by commodity and extension by region; different

clientele; or different time schedules for planning and budgeting – can
vigorously deter linkage development.

13.7 SUMMARY:

Science and technology play an important part in our country to
bring about a social and economic change in our country, especially in
rural areas. For the development of rural areas, utilization, protection and
enhancement of natural, physical and human resources, it is essential to
make long term improvements in the rural living conditions. The
significance of science and technology has to be recognized, as it also
provides jobs and income opportunities for the rural people while
maintaining and protecting the environment of the rural areas. Technology
plays a major role in the development of various sectors of rural areas like
agriculture, small-scale industries, houses, buildings, dwellings, education
system, medical facilities, offices and many other. Lowcost technology
with minimal usage and maximum benefit ( Appropriate Technology )
should be implemented. A multidisciplinary base has to be setup to create
awareness in technological literacy. An efficient two-way communication
process is necessary for generating and transferring technology effectively
and its success is determined by the effectiveness of linkage between
research and extension institutions.

13.8 SELF-STUDY

1. Give the concept of and use of science and technology in rural
development.

2. What is the importance of science and technology in rural development?

3. What are the Obstacles or Barriers in the use of Science & Technology?

4. Give the importance of agricultural research and extension in rural
development.

5. Write short notes on:

a) Types of agriculture and research – extension linkage

b) Reasons for poor linkage between research and extension

c) Technology Development Processes

d) Barriers associated with the adoption & use of technology by the
end-users in rural areas
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Unit -14
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14.0 OBJECTIVES

1. Can study the rural basic infrastructures
2. Can study the problems of the poor and strategy for sustainable

development
3. To know the importance of rural infrastructure in rural development
4. To understand the concept of rural infrastructure
5. To know the role of infrastructure and its development

14.1 INTRODUCTION

Infrastructure plays a crucial role not only for the country’s
economic growth but also in the progress of human development. Rural
areas account for a larger part of the geographical area in India. Census
2011 reports that there are 6.4 lakh villages in India, which shelter more
than two-third of the country’s population. It has been a major problem to
provide basic infrastructure facilities to this large section of the
population, which is spread across 3.28 million square kilometer of the
country’s geographical area. The developing countries having low income
have many rural infrastructural deficiencies despite having a large
variation in the rural infrastructure. The deficiencies in rural infrastructure
in transport system, energy, telecommunication, etc. leads to poor
functioning of the other related infrastructural facilities. It is very true that
the development of rural infrastructure promotes growth and poverty
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alleviation and the economic rates of return to the investments are also
high.

A country’s prosperity depends upon the countries agricultural
sector, its market and development in the industrial sector. Electricity,
supply of finance and transport facility, machines, tools and implements,
skilled workers, energy, market place are all important and all the above
said facilities are called as the infrastructures of the economy. The
infrastructure facility is very important from the point of view of
development of the country. India being land of villages developing India
means developing the Indian villages in reality. Infrastructures play an
important role in rural development as transport and communication
connect the villages to the market areas, and energy & irrigation are
necessary for agriculture and village industries. Scientific development,
information technology mobilizes the development of agricultural
industries. Development of human resources depends on the education and
health facilities provided. Investment in rural infrastructure is the need of
today. Planning commission realized the need of the hour and from the
first five years plan it decided to make an increase in the investments in
rural infrastructures. Increase in the investment in countries infrastructure
is seen as per the necessity.

Social and economic infrastructure is very important in the rural
development. Development is faster due to the infrastructural facilities.
Rural infrastructure plays an important in the development of human
resources - To reduce the rural backwardness, Development of human
resources, Increase, in the momentum of production factors, For the
development of the agricultural sector, Momentum to the rural industrial
sector, Decrease in the poverty, Social and Cultural progress.

14.2 CONCEPT OF RURAL INFRASTRUCTURE

Rural infrastructure plays an important part in the economic and
social development of the country. Basic infrastructure is the capital of the
society. It is difficult to define social and economic infrastructures because
of their flexibility. Paul, Rosenten, Reigner, and Narks have defined social
and economic as ‘Investment done in the work which is socially
beneficial’. Those social investments that are indirectly beneficial to the
production processes are termed as basic infrastructure. Rural
infrastructure directly does not produce goods but create a favorable
condition for raising the economic level.

To achieve the goal of rural development, to gain momentum in
the development process rural infrastructure plays an important part.
Social and cultural development also depends on the infrastructure. After
adopting the concept of welfare state government is making a large
investment in the rural infrastructure. By adopting the policies of
privatization, liberalization and globalization since 1990 private sector is
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investing on large scale on the infrastructure. Due to which there was a
drastic change in the infrastructural facilities. Following factors are
included in the rural infrastructure:

1) Public Amenities-
a) Electricity for the agricultural and industrial sector.
b) Transport and communication –indivisible factor of the development

process.
c) Supply of drinking water through taps for people’s health.
d) Disposal of filth and waste matter for health and cleanliness.

2) Public construction-
a) Construction of roads for the transport of agricultural produce, raw

material and finished products from the industrial sector.
b) Irrigation projects to supply water to the agricultural sector.

3) Public transport service-
a) Transport is one of the important factors of the basic infrastructure. It
includes road transport, railway transport, waterways and airways.
Transport service is very essential for transporting the agricultural produce
to the market. Economic and social development takes place because of
transport service.

Q1. Explain the concept of rural infrastructure.

14.3 ROLE OF RURAL INFRASTRUCTURE IN RURAL
DEVELOPMENT

In any country, infrastructure plays a very important role in
supporting nations economic growth. Typically, rural infrastructure
assumes great importance in India because of the country’s predominantly
rural nature and the crucial linkages of rural infrastructure to economic
growth, poverty alleviation and human development as a whole in the
country. In fact, as per Census 2011, there are 6.4 lakh villages in India,
which shelter more than two-third of the country’s population. In such a
scenario, the role and importance of rural infrastructure in India cannot be
negated.It is to be noted that rural infrastructure includes irrigation, rural
housing, rural water supply, rural electrification and rural
telecommunication connectivity. In general, rural infrastructure can



187

provide basic amenities that improve the quality of life of the rural people.
It is also very crucial for agriculture and agro-industries. The rural road
infrastructure can provide mobility and connectivity to more than 800
million people living in rural areas. Rural road infrastructure can help in
eradicating poverty in rural areas as it can provide better livelihood to
people and better access to education and health services and other basic
services.

Rural electrification infrastructure can very well cater to the
requirements of agriculture and other activities including irrigation pump
sets, small and medium industries, khadi and village industries, cold
storage chains, healthcare, education and rural IT. Rural water supply
system infrastructure can lead to sustainability of systems and sources and
tackle the problem of water quality, thereby, increasing good health of
people. Rural housing infrastructure can improve the living standard of the
people. Development of rural power, irrigation, water, sanitation and road
infrastructure can increase productivity, savings, income and tourism and
result in better jobs and health of rural people. Thus, better infrastructure
has the potential to promote overall growth of the rural community and
impact the country’s economy as well.

Q- Answer in short - The role played by rural infrastructure in rural
development

14.4 TRANSPORT & COMMUNICATION

14.4.1Transport
Rural road connectivity is not only the key component of Rural

Development in India, but also recognized as an effective poverty
reduction program. An improved accessibility to all quarters of a village is
an indispensable prerequisite for the provision of adequate living
conditions in rural areas. The interdependency in change of land use and
transportation is not promoted in rural areas and this keeps the economic
system inactive in these areas. The absence of roads in rural areas leads to
stagnation of socio-economic conditions of the villagers.

The network planning should promote the objectives like
accessibility and connectivity to most of the places in the region. A proper
skeleton of road network will create a promotional impact of land use
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activity. Transportation is the movement of people, animals and goods
from one location to another. Modes of transport include air, rail, road,
water, cable, pipeline and space. Transport is important because it enables
trade between people, which is essential for the development of
civilizations.

Roadways
A road is an identifiable route, way or path between two or more

places. Roads are typically smoothed, paved, or otherwise prepared to
allow easy travel, though they need not be, and historically many roads
were simply recognizable routes without any formal construction or
maintenance. In urban areas, roads may pass through a city or village and
be named as streets serving a dual function as urban space easement and
route. Road transport offers a complete freedom to road users to transfer
the vehicle from one lane to the other and from one road to another
according to the need and convenience. It is possible to provide door- to -
door service only by road transport.

Rail Transport
Railways are an important means of land transport. The India

railway system is today the largest in Asia and the second largest in the
world. The Indian railways carry crores of passengers and heavy and
bulky goods from one part of country to another. Railways connect all the
important towns and cities. Railways provide a cheap and fast means of
transport. In many times of crisis, such as floods, famines and wars,
railways carry men and materials to places where they are most needed. In
big cities, we have local train service also. Kolkata is the only city in our
country, which has an underground railway system, called the Metro
service. Freight trains traditionally used boxcars, requiring manual loading
and unloading of the cargo.Railways have directly or indirectly have
created employment opportunities throughout. Transport of goods has
become easier from different parts of the country. It has resulted in the
growth of industrial sector in the country.

Air Transport
Aero planes are the fastest means of transport. All our major cities

are connected to one another and to almost every part of the world through
air transport. Air transport has made not only our country but also the
entire world very small. Helicopters and Aeroplanes are pressed into
service in times of floods, other natural calamities or accidents. However,
air travel is expensive. It is also not possible to transport heavy and bulky
goods by air. The development of fast means of transport has increased the
trade not only within the country, but also between different countries of
the world. It is now possible to buy goods produced in other parts of the
country, and the world, from our local market.

Water Transport
Ships and boats are means of water transport. Ships sail in the

oceans and seas, carrying all types of goods from one part of the world to
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another. India has many ports along its long coastline. Steamers and boats
sail along big rivers carrying passengers and goods from town to town,
along their banks in India. Big rivers like the Ganga and Brahmaputra are
used extensively as an inland means of water transport. The backwaters of
Kerala are also widely used for water transport. Water transport may be
slow as compared to road, rail or air transport but it is a cheap way to
transport bulky goods over long distances. In the same way water transport
is carried out through rivers, lakes, canals, creeks.

Q- Explain the various modes of transport.

14.4.2 Information and Communication technology
Since early 90s Information and Communication Technologies are

playing a pivotal role in the development process. In the globalization era,
India using ICTs to promote their development programs as well as
reaches the poor to strengthen their livelihood.

Technology is a double-edged sword in present days. It has
become a part of life and livelihood of the people in the country. In the
20th century, rapid technological advances led to rising standards of
living, literacy, health and life expectancy. The promise of Information
and Communication Technologies (ICTs) for the 21st century likewise
presents both opportunities and challenges. ICTs, like all technologies, are
tools. In the era of globalization information revolution and the
extraordinary increase in the spread of knowledge have given birth to a
new era- one of knowledge and information that affects directly economic,
social, cultural and political activities of all regions of the world, including
India.

In easy terms ICT is defined as technologies that facilitate
communication, processing and transmission of information in the
electronic format. The progress of any market mainly depends on the
access to information. The Information and Communication Technologies
(ICTs) greatly facilitate the flow of information and knowledge by
presenting the rural consumers extraordinary opportunities to attain their
own entitlements. There is a comprehensible relationship between ICTs
and the rural consumer empowerment. ICT can be used as an effective
tool for rural consumer empowerment. The rural consumer acting solely
will be able to obtain the information they require once they have access
to Internet. The knowledge obtained is sufficient to begin the process of
identifying and mobilizing proper information resources. It can be used to
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create the demand that will generate the detailed information requirements
necessary for the construction of useful information system.

Beneficial for the farmers
One of the benefits of ICT lies in providing timely and accurate

information. Now the rural consumer can get information about the
weather, including monsoon and threat of floods and other natural
calamities. It reduces the farmer’s dependence on uncontrollable natural
factors and also allows them to plan their crops accordingly. It acts as a
warning signal and helps the farmers to avoid risks. ICT has remarkable
potential to make the information available at the right time thereby
empowering the rural consumer. It is considered as the lifeline of
economic and social development of the rural consumers.

Hindrances in implementing ICT in rural areas-

a) Due to lack of awareness about information technology and illiteracy it
can be a hindrance in implementing ICT in rural areas

b) Inadequate, inconsistent and unpredictable power supply in the rural
areas poses a serious threat to efficiency of ICT.

c) Non- accessibility of secure, robust and economical broadband
connectivity in rural market continues to hamper the growth of ICT.

d) Poor people and disadvantaged group like women may have restraint in
the use of ICT for their specific purpose.

e) Software packages and content not in local language is another
hindrance for rural consumers as most of the rural consumer are not
comfortable in English language.

f) Short lifecycle of IT assets due to high rate of depreciation and
obsolescence is another factor acting as a threat to the viability of
ICTs.

Developing ICT for Rural Consumers-Planning and Implementation:
Assessing the information needs are very essential elements in the

context of ICT for rural consumers. The marketers and software
developers should keep in mind wide range of resources and applications
of ICT that are of potential use to the consumers. Actually it is the
information that has direct impact on the demands of the rural market so it
is of paramount importance that any applications should be developed
only after an accurate assessment of the needs and wants of the rural
consumers. The organizations have to use rapid and participatory rural
appraisals and other survey instruments to ensure timely and accurate
information about the rural market. These tools could be used in the
context of ICT initiatives. Once the information needs of the consumers
are assessed, marketing plan and software applications should be
developed with continuous involvement and feedback from rural
consumers. For effective utilization of information about the rural
consumers, the information has to be divided into different information
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networks and organized accordingly. The working group of the ministry of
IT recommended computer education at the block level by establishing
computer education amenities in rural areas. This is a segment where
investment is required incessantly in order to improve the educational
standards of the rural consumer.

Initiatives for rural consumers need to be approached with a
measure of carefulness. The challenge is to help build the capacity of
market intermediaries or assist in the establishment and promotion of
consumer information centers. To achieve sustainability marketing
strategy must deal with the real needs of the rural consumers. The rural
youth has to be given a major place in the whole plan. Training the youth
to broaden the concept of ICT successfully is very essential. It should be
made mandatory for the sarpanch to be computer literate. Software
packages in local languages need to be developed to have a wider usage of
ICT by rural consumers. Incentive should be provided to encourage the
rural consumer to adopt the program. The Panchayat can propose the
names of few persons to get training in information technology. There is
also a gender dimension to the information needed. For instance, quite
often women require specific health related information. The position of
women has to be dominant in the villages. Rural women have proved their
mettle in many endeavors like in the development of cooperatives and
SHGs (Self Help Group). The women have to assume larger
responsibilities, as they are the promoters of tomorrow’s citizens. The
rural consumers should have a sense of ownership of the knowledge
management centers; otherwise it will be difficult to sustain them.

The ICT network should include information on preventive health
issues, to prevent any possible spread of epidemics and other diseases.
Ministry of Information technology (MIT) has also initiated a
development project on telemedicine in association with leading medical
institutes. Community radio and the All India Radio can be of immense
help in communicating up to date information to those who will benefit
from it. In order to reach to the bottom of the pyramid level an integrated
ICT system is of supreme value. It is very important that the content be
made available to the rural consumer in their local language so that they
decipher the content easily. Mobile phones can be also used as a potential
source of growth. Mobiles allow communication to bridge the digital
divide by leapfrogging and breaking the hierarchical pattern of technology
diffusion. Short message Service (SMS) can be used to deliver a wide
range of information to rural consumers like crop prices, weather patterns,
utility services etc. Panchayat are the movers of rural economy. To
promote ICT in rural market, the best way is to make panchayat IT savvy.
The development of online panchayat will lead to efficient selling and
distribution of crops. With the availability of the Internet in rural market,
the procurement process can be reorganized. The requirement of the
middlemen will be reduced to a great extent. Farmers can deal with the
end users like the industrial buyer and consumers directly. It will bring
about synergy of farmers and manufacturers and equally benefit them.



192

Farmers will receive more value and the industrial buyer will enjoy less
cost and better quality of agricultural products. This will make panchayat
hub of distribution and selling in the rural market and thus can protect the
farmers from exploitation.

One of the important methods is by arranging seminars at the
village level. Education is the moral fiber of any state. In this regard,
exclusive programs and television channels are dedicated to, direct the
education chapters. This has become possible in rural areas as they cannot
leave the daily employment and come to nearby towns to avail education.
In this regard, educational programs on television are a forward step.
Some private companies have been extremely successful in implementing
ICT in villages. It has brought about exceptional transformation in the
rural market and is helping to lessen the rural seclusion. It has led to more
transparency for farmers and improved their productivity and incomes. It
demonstrates that a large corporation can play a major role in organizing
markets and increasing the efficiency of an agricultural system in ways
that benefit both farmers and stakeholders.

The rapid expansion of Information and communication
technology will significantly improve the living standards of the rural
consumers. The need to carry out research on implementation of ICT in
the rural market is of utmost importance. The application of ICT in
various sectors of rural market such as education, health, agriculture,
farming and rural economic development will definitely accelerate the
rural growth. Despite the fact that ICT has significantly entered into all
aspects of our lives, impact of ICT in rural areas is very limited. The
answer therefore lies in effective transfer of funds from the urban areas to
the rural areas to initiate the development in the rural areas. At the same
time the attitude of rural consumers also needs to be changed as they think
that developmental work is the task of government only. It can be
observed that at the village level, where the panchayats are given money
for various projects and they get the work done by villagers by paying
them meager amount. They are thus exploited because of illiteracy and
general ignorance. Hence the slogan of consumer involvement works only
when the villagers see some tangible benefits. We can infer from our
experience that a close and continuing association between information
providers and consumers is essential for effective information delivery.

Q- Explain the different means of Communication.
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14.5 RURAL ELECTRIFICATION

Access to energy is a cornerstone for development and for a better
quality of life. If there is no access to energy it has negative impact on all
aspects of life like education, health, employment and irrigation. Now
India is at the peak of energy transformation, leading the global progress
in electricity access. Half a billion people gained access to electricity in
India between 2000-2016, increasing the share of grid-electrified
households from 43% to 82%. Several new efforts are underway at the
central and state levels with the goal of achieving universal household
electrification in order to meet the rapidly increasing demand of
electricity. The Planning Commission’s strategy for the development of
rural India and the United Nation’s Millennium Development goals
depends on the integration of electricity services to achieve a set of varied
development goals.

A new proposed definition of village electrification came into
effect in the year 2004-05:

1) Basic infrastructure such as Distribution Transformer and Distribution
lines are provided in the inhabited locality as well as the Dalit Basti /
hamlet where it exists. (For electrification through Non-Conventional
Energy Sources a Distribution transformer may not be necessary).

2) Electricity is provided to public places like Schools, Panchayat Office,
Health Centers, Dispensaries, Community centers etc. and

3) The number of households electrified should be at least 10% of the total
number of households in the village.

Rural Electrification in India
After the independence the need for extension of the electricity

system to rural areas was felt. The Rural Electrification Program was
launched in India with two distinct dimensions a) Village Electrification
and b) Irrigation Pump Set Energization. The prior enhances consumer
satisfaction and the latter optimizes crop yield. The main sources of
funding for the rural electrification are a) The Rural Electrification
Corporation b) Plan Allocation to the states c) Funds support from
Government as loan and grant d) institutional financing bodies like
Commercial Banks e) International financing agencies like OECF, etc.

Rural Electrification Corporation (REC)
The Rural Electrification Corporation (REC) was established in

July 1969 as a public sector undertaking with the main objective to finance
Rural Electrification (RE) schemes and promote rural electricity
cooperatives for funding rural electrification projects across the country.
The main objectives of REC are: i) To subscribe to special rural
electrification bonds issued by SEBI on conditions to be imposed from
time to time. ii) To promote, develop and finance viable decentralized
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power system organizations in cooperative, joint, private sector, panchayat
and/or local bodies. iii) To finance and /or execute works on small, mini
and micro generation projects, to promote & develop other energy sources
and to provide financial assistance for leasing out the above sources of
energy. iv) To administer the money received from the government and
other sources as grants. v) To promote and finance rural electricity
cooperatives in the country. vi) To finance survey and investigation of
projects. vi) To promote, organize or carry on the business of consultancy
services and/or project implementation in any field of activity engaged in
India and abroad.

Major Rural Electrification Schemes in India:
Rural Electrification is the backbone of rural economy and also a

basic input for rapid rural development. It is the main infrastructure for
ensuring rapid growth of agricultural sector and agro-based industries in
the rural areas. Some of the rural electrification schemes implemented are
as follows:

Pradhan Mantri Gramodaya Yojana (PMGY)
The PMGY was launched in 2000-2001 to provide additional

financial assistance for minimum services like rural health, education,
drinking water and rural electrification, by the central government to all
states on a loan (90%) and grant (10%) basis. The PMGY was coordinated
and monitored by the Rural Development Division of the planning
Commission and under this scheme the states had the flexibility to decide
on the inter-reallocation of funds amongst the basic services. This scheme
was discontinued from 2005 onwards.

KutirJyoti Program (KJP)
KJP was initiated to provide single point light connection (60w) to

all the Below Poverty Line (BPL) households in the country in 1988-89.
KJP provides 100% grant for onetime cost of internal wiring and service
connection charges and provision for 100% metering for release of grants.
As of now more than 5.1 million households have been covered under the
scheme. In May 2004 the scheme was merged into the, Accelerated
Electrification of one lakh villages and one crore Households and now
merged into the RGGVY.

Minimum Needs Program (MNP)
The MNP targeted states having less than 65% rural electrification

and provided 100% loans for last mile connectivity. Due to the difficulties
in implementation this scheme was discontinued in 2004-05.

Accelerated Rural Electrification Program (AREP)
The AREP, operational since 2002, covers electrification and un-

electrified village and household electrification and provides an interest
subsidy of 4% to the states for RE programs. The interest subsidy is
available to state governments and electricity utilities on loans availed
from approved financial institutions like the Rural Electrification
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Corporation (REC), Power Finance Corporation (PFC) and from
NABARD under the Rural Infrastructure Development Fund (RIDF).

Rural Electricity Supply Technology Mission (REST)

REST was launched with an objective of electrification of all villages
and households progressively on 11th September 2002 and by the year
2012 to fulfill the objective through local renewable energy sources and
decentralized technologies, along with the conventional grid connection.
REST come up with an integrated approach for rural electrification and
aims to

 To identify and adopt technological solutions

 To promote, fund, finance and facilitate alternative approaches in rural
electrification

 To review the current legal and institutional framework and make
changes when necessary

 To coordinate with various ministries, apex institutions and research
organizations to

facilitate meeting national objectives.

After Electrification of one lakh villages and one crore households,
MNP and KJP are merged with the RGGVY.

Rajiv Gandhi GrameenVidyutikaran Yojana (RGGVY)

RGGVY is the latest national rural electrification scheme launched in
April 2005 by the Ministry of Power to execute the vision for rural
electrification. The objectives of RGGVY are:

 100% electrification of all village and inhabitations in in the country.

 Free of cost electricity connection to BPL households.

 Electricity access to all households.

To achieve the said objectives RGGVY anticipates creating a 1)
Rural Electricity Distribution Backbone (REDB) with at least one
substation (33/11 KV or 66/11 KV) in each block. 2) Decentralized
Distributed Generation (DDG) systems where the grid is not cost-effective
of feasible. 3) Village Electrification Infrastructure (VEI) with at least one
distribution transformer in each village / habitation.

RGGVY puts rural electricity as a necessary component for broad
based economic and human development. It also looks at 24 hours supply
of quality grid power to rural areas for spreading industrial activity,
provision of modern healthcare facilities and the use of IT.
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Q – Give the importance of rural electrification in rural development.

14.6 SAFE & PURE DRINKING WATER

India’s huge and growing population is putting a severe strain on
all of the country’s natural resources. The rural population of India
comprises more than 700 million people residing in about 1.42 million
habitations spread over 15 diverse ecological regions and providing
drinking water to such a large population is a challenge. Characteristics
like non-uniformity in the level of awareness, socio-economic
development, poverty, education, practices and rituals add to the
complexity of providing water in India. Provision of clean drinking water
has been prioritized in the Constitution of India with the Article 47
conferring the duty of providing clean drinking water and improving
public health standards to the state. Since independence the government
has initiated various programs to provide safe drinking water to the rural
masses. But still lack of safe and secure drinking water continues to be a
major obstacle and a national economic burden.

It is estimated that by 2020 India will become a water stressed
nation as the average ability of water in the country is reducing regularly
with the increasing population. The pressure of development is changing
the distribution of water in the country on one hand and access to adequate
water on the other has been referred to as the primary factor responsible
for limiting development. Assuring that the available water is safe for
drinking is a challenge by itself and while accessing drinking water it
continues to be a problem.

Water Resource Management and Procurement Methods
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Quality of water is deteriorated by the pollution and over-
exploitation, rapid pace of industrialization and more stress on agricultural
growth combined with financial and technological constraints and non-
enforcement of laws. Non-uniform distribution of rainfall many a times
aggravate the problem of water quality. The sewage discharge, industrial
waste, run-off from agricultural fields and waste water disposal from the
urban areas add to the water pollution and quality of water is affected.
Floods and droughts affect the quality of water and also lack of awareness
and education among users degrade the water quality. Aspects like
hygiene, environment sanitation, storage and disposal are the demanding
elements that can maintain the quality of water resources and more over it
is the user involvement in managing the water quality.

To ensure sustainability of the systems, initiatives were taken to
institutionalize community participation in the implementation of rural
drinking water supply schemes through the sector reforms project from
“Government oriented supply driven approach” to “People oriented
demand responsive approach”.

Government of India launched the National Rural Drinking Water
Quality Monitoring and Surveillance Program in 2006. This anticipated
the institutionalization of community participation for monitoring and
surveillance of drinking water sources at the grassroot levels. The
grassroots level includes the Gram Panchayats, Village Water and
Sanitation Committees, followed by checking the positively tested
samples at the district and state level laboratories.

The following figure depicts the institutional structure for water
and sanitation supply in India.

State Government

Central Government

Water
Supply
Planning
Design
Execution

Financing & Resource Coordination
Research & Training
Water Quality Monitoring

 Public Health Engineering Departments or
 Panchayati Raj Engineering Departments or
 Rural Development Engineering Departments or
 Public Works Department/irrigation n Department
 Water Boards

DDWS
MoRD

CPHEE
O

CWC
MoWR

CGWB
MoWR

MoHFW NRCD
MoEF

MoA

HUDCOLIC

CPCB / SPCB
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Though not directly involved in the supply chain, the judiciary has
also played a role in resolving conflicts and taking up issues of public
interest. With several institutions involved in water supply, inter-sectoral
coordination becomes critical for the success of any programme. Water
supply and sanitation is a State responsibility under the Indian
Constitution. States may give the responsibility to the Panchayat Raj
Institutions (PRI) in rural areas. At present, states generally plan, design
and execute water supply schemes (and often operate them) through their
State Departments (of Public Health Engineering or Rural Development
Engineering) or State Water Boards. Highly centralized decision-making
and approvals at the state level, the characteristic of the Indian civil
service, affect the management of water supply and sanitation services.

Drinking water supply in India continue to be inadequate, despite
longstanding efforts by the various levels of government and communities
at improving coverage. The level of investment in water, albeit low by
international standards, has increased in size during the 2000s. Access has
also increased significantly. At the same time, local government
institutions in charge of operating and maintaining the infrastructure are
seen as weak and lack the financial resources to carry out their functions.

Most water sources are contaminated by sewage and agricultural
runoff. India has made progress in the supply of safe water to its people,
but gross disparity in coverage exists across the country. A number of
innovative approaches to improve water supply and sanitation have been
tested in India, in particular in the early 2000s.Depleting ground water
table and deteriorating ground water quality are threatening the
sustainability of both urban and rural water supply in many parts of India.
The supply of cities that depend on surface water is threatened by
pollution, increasing water scarcity and conflicts among users. In some
coastal area’s seawater desalination is becoming an important source of
drinking water supply.

Integrated Water Resource Management (IWRM) is an approach
for the management of water and related natural resources management at
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the community level. The poster demonstrates the good practices for
sustainable use of water.

14.7 SUMMARY:

Infrastructure plays a crucial role not only for the country’s
economic growth but also in the progress of human development. The
deficiencies in rural infrastructure in transport system, energy,
telecommunication, etc. leads to poor functioning of the other related
infrastructural facilities. Rural infrastructure plays an important in the
development of human resources - To reduce the rural backwardness,
Development of human resources, Increase, in the momentum of
production factors, For the development of the agricultural sector,
Momentum to the rural industrial sector, Decrease in the poverty, Social
and Cultural progress. An improved accessibility to all quarters of a
village is an indispensable prerequisite for the provision of adequate living
conditions in rural areas. Transport is important because it enables trade
between people, which is essential for the development of civilizations.
Information and Communication Technologies are playing a pivotal role
in the development process. ICT has remarkable potential to make the
information available at the right time thereby empowering the rural
consumer and is considered as the lifeline of economic and social
development of the rural consumers. Access to energy is a cornerstone for
development and for a better quality of life. The Rural Electrification
Corporation (REC) was established in July 1969 as a public sector
undertaking with the main objective to finance Rural Electrification (RE)
schemes and promote rural electricity cooperatives for funding rural
electrification projects across the country. Provision of clean drinking
water has been prioritized in the Constitution of India with the Article 47
conferring the duty of providing clean drinking water and improving
public health standards to the state. Since independence the government
has initiated various programs to provide safe drinking water to the rural
masses. But still lack of safe and secure drinking water continues to be a
major obstacle and a national economic burden.

14.8 SELF-STUDY

Q-1 Explain theConcept of rural infrastructure

Q-2 What is theRole of Rural Infrastructure in Rural Development?

Q-3 Write short note on - Transport & Communication.

Q-4 Give an account of Rural Electrification.

Q-5 Safe & Pure Drinking Water
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Unit -15
AGRICULTURAL RESEARCH AND
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15.0 OBJECTIVES:

1) To understand the role of research and extension in agricultural
development.

2) To know the role played by research and extension in rural
development.

3) To study the agricultural R&E in India.
4) To know about the broad aspect of extension.

15.1 INTRODUCTION:

Research and Extension play an imperative role in agricultural and
rural development. Agricultural extension is the application of scientific
research and knowledge to agricultural practices by educating the farmer.
Agricultural extension is the delivery of information inputs to the farmers.
The agricultural system bridges the gap between research labs to the
farmers field. Agricultural education, research and extension are the most
important aspects to promote farm productivity and enhance farmers
income. The role of extension services is much valuable in teaching the
farmers as of how to improve their agricultural productivity. Extension
helps to move research from lab to the land (field) so as to ensure a return
on the investment in research by converting new knowledge into
innovative practices.

Traditional extension systems mainly focuses on increasing the
agricultural productivity by using a top-down approach and emphasizes on
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transfer of technology. However this extension method is not effective in
the more competitive, market-oriented system of today’s agriculture.
Alternative methods other than traditional public extension services like
agribusiness companies, NGO’s, agro-dealers, producer organizations and
farmer to farmer exchanges methods are used.

Rural areas face many constraints like inadequate infrastructural
facilities, safe drinking water, hygiene, ignorance and illiteracy,
technological advancements. The traditional outlook of rural people
towards development prevents them from taking advantage of the scheme
implemented by the government. Academics and national as well as
international policy makers carried out the search for solutions to the
problems of rural poverty, inequality and unemployment.

The new strategy of rural development based on the improvement
of socio-economic conditions of the poor people in rural areas is an
integrated approach. The aim of this strategy is to help the poor and needy
person to improve and change his life situation, which means self-
sustenance and free from dependence. And the later came to be known as
'Integrated Rural Development'.

15.2 CONCEPT:

In many developing countries, the activities of agricultural
research institutions are often affected by scarce investments, poor
financial management, under-resourced, outdated approaches and
methods, not sufficiently coordinated along with the limitations in
technology transfer strategies. In India public sector is major extension
service provider but its reach is limited and in addition it is burdened with
non-extension responsibilities like the distribution of subsidies and inputs,
having little time left to focus on extension activities. In India the public
extension services are highly biased towards crop husbandry thus ignoring
allied sectors. The government’s vision of achieving doubling of farmer’s
income by 2022 without the successful delivery of agricultural extension
to rural smallholder farmer’s is an intimidating task if the issues are not
addressed in time.

Currently, the agriculture R & E system in India is dominated by
the public sector and is led by the Indian Council of Agriculture Research
(ICAR). After the discontinuation of the World Bank's Training &
Visiting (T&V) Programme in the early 1990s, the Indian Government,
with the support of World Bank introduced the Agriculture Technology
Management Agency (ATMA) in 1998. ATMA created a platform for
convergence of human and financial resources available in the
government, civil society, farm community and private sector. The ATMA
society registered at the district level was mandated to coordinate all
ongoing extension efforts in the district and converge and share resources
in a targeted fashion.
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Information flow from agricultural extension agencies in India

ATMA is a society of key stakeholders involved in agricultural
activities for sustainable agricultural development in the district. It is a
focal point to integrate Research and Extension activities and decentralize
the day to day management of the public Agricultural Technology System
(ATS). It is a linkage to all the line departments, research organizations,
non-governmental organizations and agencies associated with agricultural
development in the district. Research and Extension units within the
project districts such as Zonal Research Stations (ZRS or substations),
KrishiVigyanKendras (KVKs) and the departments of agriculture, animal
husbandry, horticulture and fisheries, etc. are the constituent members of
ATMA. Collaboration of KVK and ATMA acts as a bridge between the
farmers and scientists.

Each district has a KVK playing a critical role in both on-farm
research and training farmers in new production and value-added
processing technologies. The Project Director helps to coordinate and
integrate all the agricultural research and extension activities carried out
within the district.
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Organizational Structure of ATMA

15.3 HOLISTIC VIEW OF EXTENSION:

In 2014-15, the Government of India introduced The National
Mission on Agriculture Extension and Technology (NMAET) in order to
take a holistic view of extension by making the system farmer-driven and
increase accountability by restructuring and strengthening existing
agriculture extension programmes to enable the delivery of technology
and to improve the current agronomic practices of farmers under four sub
missions, namely (i) Sub Mission on Agricultural Extension (SMAE), (ii)
Sub-Mission on Seed and Planting Material (SMSP), (iii) Sub Mission on
Agricultural Mechanization (SMAM) and (iv) Sub Mission on Plant
Protection and Plant Quarantine (SMPP).

Other major players providing extension services in the public
sector are Krishi Vigyan Kendras (KVK), State Agricultural Universities
(SAU) and Information and Communication Technology (ICT) - led
extension interventions by Department of Agriculture Cooperation &
Farmers Welfare (DACFW) - Government of India. KVKs are field
research units of the ICAR and are meant to test new seed varieties,
agronomic practices, machinery etc. in field conditions across different
agro-climatic zones before they are cleared for adoption by farmers.
Additionally, they conduct farmer outreach programmes through on-farm
demonstration plots, training etc. The SAUs are another important arm for
promoting extension activities in the states. While their main mandate is
formal degree programmes in major agricultural disciplines, they provide
extension and training support through the directorate of extension and
education. The information flow is mainly from the universities to the
KVKs, which are responsible for training farmers. An important reform
undertaken in recent years by the Ministry of Agriculture at the national
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level has been the increasing use of modern technologies and
communication strategies to help educate farmers. Since ICT has
significant potential to reach large numbers of farmers in a cost-effective
manner, several schemes have been initiated such as Farmer's Portal, m-
Kisan, Kisan Call Centre, Kisan TV channel, Agriculture Clinic and
Agriculture Business Centres, Agriculture Fairs and Exhibitions and
community radio stations. Agriculture extension services by the private
sector are mostly delivered by input dealers, such as those marketing
seeds, fertilizers, pesticide and farm machinery.

Additionally, Non-Governmental Organizations (NGOs), such as
Professional Assistance for Development Action (PRADAN), BAIF
Development Research Foundation (earlier registered as Bharatiya Agro-
Industries Federation) and Action for Food Production (AFPRO) are
actively involved in promoting extension activities in more than one state.
PRADAN has mainly focused on promoting livelihood of the poor in
different sectors ranging from agriculture and natural resource
management to micro-enterprise in rural areas across eight states in India.
BAIF is also working on the development of livelihoods by engaging in
livestock development, environment conservation, and water resource
management across 16 states.

Development means organizing things to change the existing
conditions in favour of better state. Later on this concept was extended to
its wider meaning in the sense changes in political, social, cultural,
technological, economical and psychological framework. Objective of
rural development is to increase the agricultural production by using high
yielding variety crops, modern tools and implements. Education,
Information, Research, Training and Extension are very important for
higher quality of output and raising the efficiency of the agricultural
worker.

National Agricultural Research System - (NARS)

The National Agricultural Research System (NARS) play a
decisive role in tackling the problems related to agricultural development.
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National Agricultural Research System

15.4 EXTENSION A BROAD ASPECT

Extension is a broad aspect; as a result it is difficult to minimize
any of the aspects. Each discipline of extension is composed of sub-
discipline, sub-areas and further into subfields to accentuate a particular
topic or section of agriculture and rural development. The pertinent inter-
linkage between research & extension systems and the intra-linkage
between the partners in systems like farming systems research and
extension work is of great importance.

“Research and Extension are often built into the lowest unit of
implementation. Problems and projects emerge from the target group. One
realizes that, given the world’s present store of traditional and modern
technology, very small alterations and optimal selection of technologies
are sufficient to solve most local problems, maximally utilizing local
people’s motivation, knowledge and skills”. (Roy)

15.4.1 Department of Agricultural Research and Education (DARE)
The DARE was established in the Ministry of Agriculture in

December 1973.It co-ordinatesand promotes agricultural research and
education in the country.
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Pluralistic Agricultural Extension System in India

Department of Agricultural Research and Education (DARE) and
ICAR are working towards enabling ‘Doubling of Farmers’ Income by
2022’ on a mission mode. It is strongly believed that science-led
development of agriculture is the basis for transformed Indian agriculture
enabling the country to sustain its food grain production. As part of Lab-
to-Land Programme, efforts to reach out to the farmers / villages are
gaining momentum through frontline demonstration by KVKs and also
village adoption under ‘Mera Gaon Mera Gaurav’ initiative. The Council
has constituted State Level Coordination Committees with a mission of
doubling farmers’ income that are preparing strategy documents
highlighting Science-led Approaches to Double Farmers Income in
respective states. To enable personalized decision support systems, the
Council developed several digital platforms both in web portal mode as
well as mobile appsthat help the farmer to integrate scientific inputs in
their farming practices. Further, the Council established 100 Centres for
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promoting sustainable agriculture through its ‘Pandit Deen Dayal
Upadhyaya Unnat Bharat Krishi Shiksha Yojana’.

Changing climate is a concern and the Council is doing everything
to enable Indian agriculture climate resilient. Vulnerability Atlas for the
country has been prepared to identify 100 most critically vulnerable
districts for appropriate interventions. Several climate resilient crop
varieties and animal breeds along with efficient NRM technologies have
been successfully introduced in NICRA villages spread across the country
for enabling climate smart agriculture. District level contingency plans
have been updated that are being adopted by the state governments. State
governments of Maharashtra and Orissa have also come forward to up-
scale the NICRA Village concept.

Improvement of indigenous cattle breeds was conceptualized for
the genetic improvement of Gir, Kankrej and Sahiwal cattle in their home
tracts. Protocol for organic sheep production has been developed, and
recently organic livestock certification has also been obtained from
Organic India. Further, the Council is actively popularizing the integrated
farming system models for smallholders in different agro-climatic
conditions and also organic farming system models developed for
different crops through KVKs and SAUs.

Global outreach of the Council has been visible being a member of
the CGIAR System Council. As an active member of BRICS, DARE is
hosting the Coordination Unit of BRICS Agricultural Platform is in New
Delhi. Further, several MoUs and international cooperation for
strengthening agricultural education in our neighboring countries such as
Myanmar and Afghanistan are proving to be fruitful.

Further, the DARE / ICAR has got good number of new initiatives
such as Farmer FIRST, Student READY, ARYA, Consortia Research
Platforms, etc. to facilitate agricultural research through innovation and
integration.

DARE provides the necessary government linkages for the Indian
Council of Agricultural Research (ICAR), the premier research
organisation for coordinating, guiding and managing research and
education in agriculture including horticulture, fisheries and animal
sciences in the entire country. With over 97 ICAR institutes, 53
agricultural universities, 6 Bureaux, 18 National Research Centres, 25
Project Directorates, and 89 All India Coordinated Research Projects
spread across the country this is one of the largest national agricultural
research systems in the world.

Apart from ICAR, DARE has three more autonomous body,
viz. the Central Agricultural University, (Imphal), DrRajendra Prasad
Central Agricultural University, (Pusa, Bihar) and Rani LaxmiBai Central
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Agricultural University, (Jhansi, UP) under its administrative control. The
Central University are wholly financed by the Government of India.

DARE is the nodal agency for International Cooperation in the area
of agricultural research and education in India. The Department liaises
with foreign governments, UN, CGIAR and other multilateral agencies for
cooperation in various areas of agricultural research. DARE also
coordinates admissions of foreign students in various Indian agriculture
universities / ICAR Institutes.

15.4.2 Functions of Department of Agricultural Research and
Education (DARE)

Major functions of DARE are:

 To look after all aspects of the agricultural research and Education
(including horticulture, natural resources management, agriculture
engineering, agricultural extension, animal science, economic statistics
and marketing and fisheries) involving coordination between the
central and state agencies.

 To attend all matters relating to Indian Council of Agricultural
Research.

 To attend all matters concerning the development of new technology
in agriculture, horticulture, natural resources management, agriculture
engineering, agricultural extension, animal science, economic statistics
and marketing and fisheries, including such functions as plant &
animal, introduction & exploration and soil & land use survey and
planning.

 International co-operation in the field of agricultural research and
education including relations with foreign and international
agricultural research and educational institutions and organisations,
including participation in international conferences, associations and
other bodies dealing with agricultural research and education and
follow-up decisions at such international conferences etc.

 Fundamental, applied and operational research and higher education
including co-ordination of such research and higher education in
agriculture including agro-forestry, animal husbandry, dairying,
fisheries, agricultural statistics, economics and marketing.
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15.4.3 Organisational Structure of DARE

Organizational Structure of DARE
Agrinnovate India Limited is a registered Company under the

Companies Act, 1956 (No. 1 of1956) and owned by Government of India
in Department of Agricultural Research and Education (DARE). It aims to
work on the strengths of DARE's Indian Council of Agricultural Research
(ICAR) and promote the development and spread of R&D outcomes
through IPR protection, commercialization and forging partnerships both
in the country and outside for the public benefit.

Central Agricultural University - CAU
The Central Agricultural University (CAU) was established under

Department of Agricultural Research and Education (DARE) on 26th
January 1993 by an Act of Parliament the Central Agricultural University
Act, 1992 (No.40 of 1992) with its headquarters at Imphal, Manipur. Like
other Agricultural Universities of India, the CAU also has Integrated
Programmes of Teaching, Research and Extension Education.

15.5 INDIAN COUNCIL OF AGRICULTURAL
RESEARCH (ICAR)

The Indian Council of Agricultural Research (ICAR) is an
autonomous organisation under the Department of Agricultural Research
and Education (DARE), Ministry of Agriculture, Government of India.
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The ICAR has its headquarters at New Delhi. The Council is the
apex body for coordinating, guiding and managing research and education
in agriculture including horticulture, fisheries and animal sciences in the
entire country. With 99 ICAR institutes and 65 agricultural universities
spread across the country this is one of the largest national agricultural
systems in the world.

The ICAR has played a pioneering role in ushering Green
Revolution and subsequent developments in agriculture in India through
its research and technology development that has enabled the country to
increase the production of food-grains by 4 times, horticultural crops by 6
times, fish by 9 times (marine 5 times and inland 17 times), milk 6 times
and eggs 27 times since 1950-51 which has made a visible impact on the
national food and nutritional security. ICAR has played a major role in
promoting excellence in higher education in agriculture and is engaged in
areas of science and technology development and its scientists are
internationally acknowledged in their fields.

Indian Council of Agricultural Research (ICAR)
The Indian Council of Agricultural Research (ICAR) is an

autonomous body responsible for coordinating agricultural education and
research in India established in 1929 on the recommendation of the Royal
Commission on Agriculture. It reports to the Department of Agricultural
Research and Education, Ministry of Agriculture. It is the largest network
of agricultural research and education institutes in the world.

The Indian Council of Agricultural Research is an autonomous
organisation under the Department of Agricultural Research and
Education, Ministry of Agriculture and Farmers Welfare, Government of
India. Formerly known as Imperial Council of Agricultural Research, it
was established on 16 July 1929 as a Registered Society under the
Societies Registration Act, 1860 on the recommendations of the Royal
Commission of Agriculture. It was reorganized in 1965 and again in 1973,
with its Headquarters located in Krishi Bhawan, New Delhi, with support
facilities in Krishi Anusandhan Bhavan I and II and NASC Complex,
Pusa, New Delhi.

The Union Minister of Agriculture and Farmers Welfare is the
President of the ICAR. The Principal Executive Officer of the ICAR is the
Director General, who also functions as Secretary, Department of
Agricultural Research and Education, Government of India. The General
Body of the ICAR Society, headed by the Union Minister of Agriculture
and Farmers Welfare is the supreme authority of the ICAR. Its members
include - Ministers for Agriculture, Animal Husbandry and Fisheries, and
the senior officers of the various State Governments, Members of
Parliament and the Representatives from Industry, Research Institutes,
Scientific Organisations and Farming Community.
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The Governing Body headed by the Community Director General,
who is also the Secretary, DARE is the chief executive and decision-
making authority of the ICAR. The Governing Body consists of eminent
agricultural scientists, educationists, public representatives and
representatives of the farmers. It is assisted by the Accreditation Board,
Regional Committees, Policy and Planning Committee, several Scientific
Panels and Publications Committee. In scientific matters, the Director
General is assisted by eight Deputy Directors General, one each in (i)
Crop Science, (ii) Horticultural Science, (iii) Natural Resource
Management, (iv) Animal Science, (v) Agricultural Engineering, (vi)
Fisheries Science, (vii) Agricultural Education, and (viii) Agricultural
Extension, who are also assisted by Assistant Directors General, and are
the Heads of their Subject Matter Divisions (SMDs) for the entire
Country.

SMDs are responsible for extending all technical and financial
guidance and support to the Research Institutes, National Research
Centres and the Project Directorates within their respective Divisions. In
addition, Assistant Directors General National Agricultural Science Fund
(NASF), Coordination, Plan Implementation and Monitoring, Intellectual
Property and Technology Management, International Relations and
Human Resources Management also assist the Director General in their
respective job roles. The ICAR also recruits scientists and other posts, and
services through an independent recruitment body, Agricultural Scientists’
Recruitment Board (ASRB), which is accountable to the ICAR Society.
ASRB receives funding from the Government of India.

The research set up of the ICAR includes 112 Institutes: 69 Research
Institutes, 6 National Bureaux, 23 Project Directorates and Agricultural
Technology Application Research Institutes, 14 National Research
Centres, and 81 All India Coordinated Research Projects + Network
Research Projects. The Directorate of Knowledge Management in
Agriculture (DKMA) functions as communication arm of the ICAR
responsible for delivery of information / knowledge generated by the
network of the ICAR and its institutions; and addresses mandate of ICAR
through Publications, and Information.
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Extension System of ICAR

Agricultural Research System
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Mandates of Indian Council of Agricultural Research

● Plan, Undertake, Coordinate and Promote Research and Technology
Development for Sustainable Agriculture.

● Aid, Impart and Coordinate Agricultural Education to enable Quality
Human Resource Development.

● Frontline Extension for technology application, adoption, knowledge
management and capacity development for agro-based rural
development.

● Policy, Cooperation and Consultancy in Agricultural Research,
Education and Extension.

The National Agricultural Research System (NARS) of the country
has taken up number of activities through Krishi Vigyan Kendras (KVKs)
and other programmes for application of farm technologies in farmer’s
fields. Besides, taking up technology assessment, refinement,
demonstration and capacity development programmes during the year, the
other initiatives such as Farmers FIRST, Attracting and Retaining Youth
in Agriculture (ARYA), Climate Resilient Integrated Farming Systems
(IFS), Cluster Frontline Demonstration (CFLD) of pulses and oilseeds,
Cereal Systems Initiatives for South Asia (CSISA), documentation and
registration of farmers varieties under PPV & Farmers Right Act (FRA),
Pulses Seed Hubs, KVK Portal, Mera Gaon Mera Gaurav and awareness
creations about mega government schemes, etc. were also implemented to
espouse the cause of farming community through technology application
with their active participation.

Mobile advisory was provided for timely and need based
information to the farming community. Information on weather, market,
various farm operations, outbreak of pest and disease incidences and their
control measures were provided to farmers through Short Message Service
(SMS). On ICAR’s 89th Foundation Day Honorable Minister for
Agriculture and Farmers Welfare launched the flagship educational
initiative in the form of a National Agricultural Higher Education Project
(NAHEP).

To sustain agricultural production, food security of the nation, and
agriculture-dependent rural livelihoods in the face of changing climate, it
is very pertinent to evolve adaptation strategies to minimize the adverse
effect of climate change and also initiate mitigation strategies to reduce
greenhouse gases (GHGs) emissions from agriculture and allied sectors.
The ICAR launched a prestigious project, National Initiative on Climate
Resilient Agriculture, which metamorphosed into the National Innovations
in Climate Resilient Agriculture (NICRA). One of the major achievements
so far in the NICRA project is development and standardization of state-
of-the-art infrastructure for climate change research, such as High-
Throughput Plant Phenomics facilities, Free Air Temperature
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Environment (FATE), Carbon Dioxide Temperature Gradient (CTGC),
Eddy Covariance Towers, Automatic Weather Stations, Satellite Data
Reception System, Rainout shelter facility, Animal Calorimeter, CO2

Environmental Chambers, Custom designed animal shed, Research
Shipping Vessel etc.

The programme named as Sankalp-se-Siddhi aimed at creating
mass awareness about Government of India’s Commitment for doubling
farmer’s income by the year 2022 was organized. As per the guidelines of
ICAR and Ministry of Agriculture and Farmers Welfare, Government of
India, pre-kharifand pre-rabicampaigns were organized by 438 KVKs for
better planning and farmers’ participation ensuring timely dissemination
of knowledge and information, flow of technological inputs and effective
crop management strategy.

The KVKs created awareness about Pradhan Mantri Fasal Beema
Yojana (PMFBY) across the country to protect farmers from production
risks that may occur through crop loss / damage due to unforeseen natural
vagaries and stabilize the income of farmers by adopting innovative and
modern agricultural practices.

15.6 KRISHI VIGYAN KENDRA (KVK)

Agricultural Research, Extension, Demonstration, Training,
Science and Technology have played an important role in promoting
agriculture during the last several decades. The role of television and radio
in rural education and extension services has been well documented. This
technology continues to play a crucial role in and with the new science
and technology revolution. This science and technology revolution is
leading to the need to develop a new paradigm for agriculture. Application
of science and technology to agriculture, are appearing everywhere apart
from databases and information systems. Extension services through the
use of multimedia technology, distance education technology and
innovative approaches based on interactive knowledge development
processes are profoundly transformed with the help of science and
technology. Geographic Information System (GIS) are opening new
approaches to regional planning and to the management of natural
resources.

The major activities of Agricultural Extension Division are
technology assessment, demonstration and capacity development through
a network of Agricultural Technology Application Research Institutes
(ATARIs) and Krishi Vigyan Kendras (KVKs). The Agricultural
Extension Division at National level is headed by Deputy Director-
General (Agricultural Extension) and supported by two Assistant
Directors-General, four Principal / Senior Scientists, two Directors and
one Under Secretary.
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Coordination and monitoring of technology application and
frontline extension education programmes and strengthening agricultural
extension research and knowledge management are the mandates of
Agricultural Technology Application Research Institutes (ATARIs).

Krishi Vigyan Kendra (KVK) Farm Science Centre vision is
Science and technology leads to the growth further leading to enhanced
productivity, profitability and sustainability of agriculture. Its mission is
Farmer-centric growth in agriculture and allied sectors through application
of appropriate technologies in specific agro-ecosystem perspective. Its
mandate is Technology Assessment and Demonstration for its Application
and Capacity Development.

Krishi Vigyan Kendra (KVK) is a noble concept developed by
Indian Council of Agricultural Research (ICAR), rested on a solid base of
transfer of technology from laboratory to farmer field with respect to
Agriculture, Horticulture, Animal Husbandry, Floriculture, Bee keeping,
Mushroom Cultivation, Broiler Farming and allied subjects. As per
recommendations of Mohan Singh Mehta committee during 1974, KVKs
were established in different states. Gradually working guidelines are
prepared to make the KVKs as the lighthouse for the rural people.

ICAR emphasized on agricultural research and allied activities to
generate new technology to increase crop production in different agro
climatic zones of the country. A lot of technologies were generated
through constant efforts of the scientists to boost up the production. But
the technologies so generated in the research fields were not transferred
through extension agencies of different state government. It was observed
that many technologies could not reach the farmer due to high cost of
production, lack of the interest of the extension agencies. Hence, the
transfer of technology was not complete and effective. Later on KVKs
were established for easy and active participation of farmers through Front
Line Demonstration (FLD) and On Farm Testing (OFT).

Objectives of KVK
 To demonstrate the new improved technology to the farmers as well as

to the extension agencies directly in the farmers field with their active
participation.

 To identify the important problems of that area as per the need of the
farmers and prioritization of the identified problems as per their
importance.

 To collect feedback from the farmers and extension agencies and to
communicate these messages to research scientists for modification of
technology.

 To impart training on different topics to different groups of villagers.
 To provide new and important information to the extension agencies

and NGOs for wider circulation in that locality to improve their
economic condition.
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 To prepare different extension models and verify these models in the
farmers field with their participation to create confidence among them.

15.7 SUMMARY:

As 68.8 percent of population of India lives in villages there cannot
be any progress and as long as rural areas remain backward it is a
hindrance to the overall economic progress of the country. Rural areas
face many constraints like inadequate infrastructural facilities, safe
drinking water, hygiene, ignorance and illiteracy, technological
advancements. The traditional outlook of rural people towards
development prevents them from taking advantage of the scheme
implemented by the government. Research and extension systems play a
crucial role in agricultural and rural development. Agriculture extension
system bridges the gap between research labs to a farmer's field. The
Indian Council of Agricultural Research (ICAR), an apex organization for
conducting and coordinating agricultural research, has been at the
forefront to lead these agricultural revolutions in the country. The DARE
was established in the Ministry of Agriculture in December 1973. It co-
ordinates and promotes agricultural research and education in the country.
We also have a very strong agricultural research, education and extension
education system, with the establishment of institutes, agricultural
universities, Krishi Vigyan Kendras (KVKs) and Trainers Training
Centres (TTCs).

15.8 SELF-STUDY

Q-1 What is the Holistic View of Extension?
Q-2 What is the concept of agricultural research and extension?
Q-3 Explain - Extension a Broad Aspect (DARE)
Q-4 Write in brief about Indian Council of Agricultural Research (ICAR)?
Q-5 Write in detail - Krishi Vigyan Kendra (KVK)?
Q-6 Short note on – Objectives of KVK.
Q-7 Write short note on major functions of DARE.
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Unit -16

NON-TRADITIONAL SOURCES OF
ENERGY

Unit Structure

16.0 Objectives

16.1 Introduction

16.2 Concept

16.3 Types of energy sources

16.4 Various forms of Renewable Energy Sources

16.5 Summary

16.6 Self-Study

16.7 References

16.0 OBJECTIVES:

1) To understand the concept of Non-conventional sources of energy.

2) To study the types of Non-conventional sources of energy.

3) To know how the Non-conventional source of energy can be used for
rural development.

4) To understand the different factors in rural areas to generate energy
from Non- conventional sources.

5) To review whether Non-conventional sources of energy can be the
alternatives to save the fuel in future.

16.1 INTRODUCTION:

Energy is the primary and most universal measure of all kinds of
work by human beings and nature. Energy is the major input that drives
the life cycle and improve it. Whatever happens in the world is the
expression of flow of energy in one or the other form. Progress of
mankind is closely related the energy consumption. Energy resources have
a greater significance in the development process. It is necessary for
agricultural processes, transport, in industries, cooking process, for
domestic use. In India traditional sources of energy are used to fulfill the
need for energy. This includes wood, coal, cow-dung, kerosene, diesel and
petrol. As these sources of energy are available naturally, they are limited.
The unlimited use of these natural resources (i.e non-renewable source of
energy) by human beings is on the verge of extinction. As a result an
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imbalance in the nature has been created. A solution to this problem is to
find an alternative source of energy. In other words we can say we have to
use renewable source of energy like solar energy, wind energy,
hydroelectricity, nuclear power for peaceful purpose.

In rural areas the proportion of animals is more compared to the urban
areas, as a result their waste is collected on large scale. In the same way
waste from agricultural products, human excreta are also available which
can be used in the biogas plant. The methane gas produced in this is used
for fuel purpose and the slurry produced from this is used as fertilizer for
crops. The use of slurry increases the fertility of soil and increases the
productivity. Biogas has solved the problem of fuel in the rural areas.
Cutting of wood for fuel has stopped to a great extent and the
environmental has been maintained in the rural areas. Human brain and
human power is also a natural resource that has to be utilized with the help
of science and technology. But while doing this balance in the
environment has to be maintained which will lead to a better future for the
human beings on earth. Energy consumption and the progress of mankind
are closely related. With the growing population there will be an
increasing demand in the improvement in the living standard of the
mankind, industrialization of the developing countries and the global
demand for energy.

India to achieve 63% of power capacity from Renewable Energy:
CEA

Infrastructural development plays a significant role to sustain
economic growth. India has abundant non-conventional sources of energy
in the form of sunlight, water, wind and biomass.

16.2 CONCEPT OF RENEWABLE SOURCE OF
ENERGY:

Renewable sources of energy are those sources that are
continuously replenished by natural processes and they are also called as
non-conventional energy sources. Solar energy, wind energy, bioenergy,
and hydroelectricity are some of the examples of renewable sources of
energy. The energy obtained from sunlight, wind, falling water, sea waves,
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tides, geothermal heat or biomass is converted by renewable energy in the
form of heat or electricity.

As most of the renewable energy comes either directly or indirectly
from sun and wind, which is inexhaustible it is called renewable or Non-
conventional sources of energy. But much of the world’s energy sources
are derived from conventional sources or fossil fuels like coal, oil and
natural gases which are non-renewable or conventional energy sources.
Though they are extremely large in number, they are finite and will get
exhausted, so renewable energy sources are the best alternative sources of
energy.

16.3 TYPES OF ENERGY SOURCES:

1) Potential energy:
Potential energy is the energy which is stored or conserved in an

object or a substance and is based on the position, arrangement or state of
the object or a substance. When the position, arrangement or state of the
object changes, the stored energy is released. Energy cannot be created or
destroyed, but can be converted from one form to another. The two main
types of potential energy are –

a) Gravitational Potential Energy:

The heaviest of 2 objects at the same height has the greatest
gravitational potential energy.
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It is the energy in an object that is held in a vertical position, due to
the force of gravity working to pull it down and depends on the height and
mass of the object. It increases as weight and height increases.

b) Elastic Potential Energy –

A spring stores elastic potential energy because it can be stretched
or compressed.

It is the energy stored in objects that can be stretched or
compressed. For example rubber bands, bungee cords or trampolines. The
more an object can stretch , the more elastic potential energy it has.

2) Kinetic energy:
Kinetic energy is the energy of motion or is the energy of mass (an

object) in motion (moving). The faster an object is moving, the more
kinetic energy it has. In other words any object that is moving has kinetic
energy – the moving object has energy because of its motion.

A falling house of cards has kinetic energy.
All movable things and objects have kinetic energy be the motion

vertical or horizontal. The object will always hold the same amount of
kinetic energy unless it speeds up or slows down.

3) Chemical energy:
When a chemical reaction takes place, the stored chemical energy

is released. This energy is stored in the bonds that connect atoms with
other atoms and molecules with other molecules. As it is seen chemical
energy is stored, it is a form of potential energy.

Humans consume chemical energy contained in food.
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When a chemical reaction takes place heat is produced as a by-
product. This is also called an exothermic reaction. Chemical energy is
widely used all around the world, as it is crucial for the existence of
humans and the natural world.

16.4 VARIOUS FORMS OF RENEWABLE ENERGY
SOURCES ARE:

1) Solar energy:
India is endowed with vast solar energy potential. Solar energy is

an inexhaustible energy collected from the sunlight and is clear and basic
source of all other energy. It can be utilized through two different routes
Solar Thermal Route and Solar Photovoltaic Route. In Solar Thermal
Route solar energy is converted into Thermal energy with the help of
devices like solar water heaters, solar cookers, etc. while Solar
Photovoltaic Route also called solar electric route which is made of
semiconductor silicon converting solar energy into electrical energy. Off-
grid decentralized and low-temperature applications are advantageous
from the point of rural electrification. Solar energy have benefitted
millions of rural people by meeting their cooking, lighting and other needs
in an environment friendly manner.

National Solar Mission (NSM) launched on 11th January, 2010 is a
major initiative to promote ecological sustainable growth with active
participation from states.

The Mission targets installing 100 GW grid-connected solar power
plants by the year 2022. To achieve the target the Indian Government
launched various schemes to encourage generation of solar power in the
country like Solar Park Scheme, VGF Schemes, CPSU Scheme, Defence
Scheme, Canal bank & Canal top Scheme, Bundling Scheme, Grid
Connected Solar Rooftop Scheme etc.

16.4.1 Solar powered equipment’s:
a- Solar Cooker
A solar cooker is a device to cook and heat food faster and conveniently
with the help of solar energy. The three components of the solar cooker
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are absorption, concentration and retention. The reflective panels ensure
the concentration of UV rays on a certain point. Black interior panels
absorb the solar energy and the retention is executed by ensuring that the
solar cooker is insulated in a proper manner. Solar cookers do not require
frequent supervision, are portable, they are easy to clean and devoid of
maintenance costs. Solar cookers are fire-free not causing any harm to the
environment.

b- Solar water heater:

Solar water heater is a heating system device that uses solar energy
to heat water for domestic, commercial and industrial needs. A typical
solar water heating system save up to 1500 units of electricity for every
100 litres per day of solar water heating capacity every year. Solar water
heaters are pollution free and are more safe than electric geysers as they
are located on the roof.

c- Solar lamp:

A solar lamp is a lighting system composed of LED lamp, solar
panels, battery, charge controller and an inverter. Solar lamp is also called
as solar light or solar lantern. It operates on electricity from batteries,
charged through the use of solar photovoltaic panel. Solar lamps have a
low operating costs than the kerosene lamps as renewable energy from the
sun is free. No indoor pollution is produced as of kerosene lamps.
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However, solar lamps generally have a higher initial cost, and are weather
dependent.

d- Public solar lighting system:

A modern street light relies on innovative sources of energy. A
solar powered street light (solar street light) is the perfect illustration of
modern light. The street light consists of a solar panel, a light pole, a
battery, light and expansion components and smart modules. It works by
converting the energy received from the sun through the panel to the
actual light and emitted through the corresponding LED and CFL diodes
on which the street lights are based.

e- Domestic solar system (Off-grid solar systems):

Off-grid solar systems work independently of the grid having
batteries that can store the solar power generated by the system. This
system consists of solar panels, battery, charge controller, grid box,
inverter, mounting structure and the balance of systems. The sunlight
stored by the panels is quite enough that can be used in the night. These
domestic or off-grid solar systems are self-sustaining and can provide
power for critical loads in areas where power grid is not available. Grid
failures and shutdowns will not affect the power supply.

f- Solar mobile charger:



225

Solar panels are used in the solar cell phone chargers to charge cell
phone batteries. These chargers can be used when there is no electricity
supply. Some chargers can also be used as a conventional charger by
plugging into an electrical outlet. While some chargers have an internal
rechargeable battery which is charged in the sunlight and then is used to
charge a cell phone and others charge the phone directly.

g- Solar water pump:

Solar powered water pumping system is composed of several
photovoltaic panels. Solar cells are the building block for solar panels and
each solar cell has two or more specially prepared layers of semi
conducting material generally made of silicon which produces direct
current (DC) electricity when it is exposed to sunlight. The DC current is
collected by the wiring in the panel and is converted to AC current by
using an inverter. This converted AC current is used to run an AC pump
which pumps water whenever the sun shines and the excess water is stored
in the overhead water tank for the later usage. This system is a suitable
solution for grid-isolated rural areas where there are high levels of solar
radiation. Solar powered water pumping systems provide drinking water
without the need for any kind of fuel or the extensive maintenance
required by diesel pumps. Solar water pumps may be especially useful in
small scale or community based irrigation.

h- Rural electrification (single power house)
Rural electrification is the process of bringing electrical power to

the rural and remote areas. Rural communities will be able to reap
considerable amounts of economic and social

development if the countries are able to overcome the obstacles and are
able to reach nationwide electrification. Rural areas in India are electrified
non-uniformly, as richer states are able to provide power to majority of
villages, while the poorer states struggle to do so. The Rural
Electrification Corporation Limited was formed specially to address the
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issue of providing electricity in all the villages across the country.The
major reasons behind the villages without electricity are poverty, lack of
resources, lack of political will, poor planning and electricity theft.

The Indian government has set the target of 175GW of installed
renewable energy by 2022 to increase electrification rates. The
government is trying hard to improve the extreme conditions by investing
heavily in biogas, solar and wind energy. Lots of work is being carried out
to reduce wastage, to provide better equipment and improve the overall
infrastructure for electrical transmissions in villages. programs like The
JNN Solar Mission and PradhanMantri Gram VidyutYojana also known as
Saubhagya Scheme are being implemented to increase the speed of
electrification and to diversify the procedure.

i- Solar torch:

Solar powered torches or flashlights are powered by solar energy
stored in rechargeable batteries. Most of these torches or flashlights use
light emitting diodes lamps as they have lower energy consumption
compared to incandescent light bulbs. These torches vary in features and
their capabilities. A solar powered flashlight may give several hours of
light after it is charged during the day. A typical solar torch can give
illumination on objects up to 50 metres away, and the beam may be visible
for much longer distances. The solar cells that are used for battery
charging have an indefinite life expectancy.

j- Pico PV Systems:

Pico solar PV systems or Pico Solar are the smallest, often portable
photovoltaic systems mostly combining a rechargeable battery and charge
controller along with a small PV panel. Music players, fans, portable
lamps, security lights, solar lighting kits, solar lanterns and street lights,
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phone chargers, radios, 7 inches LCD televisions that run on less than ten
watts can be solar powered by using Pico Solar PV Systems. This system
is more useful in small, rural communities that require a small amount of
electricity. Pico solar has become an affordable alternative since the
efficiency of many appliances have improved considerably, due to the use
of LED lights and efficient rechargeable batteries.

k)- Solar Photovoltaic Energy or PV solar energy:
PV solar energy directly converts sunlight into electricity which

uses a technology based on the photovoltaic effect. When radiation falls
on the surface of photoelectric cell on the solar panel produces an electric
voltage making the electrons flow between one to the other generating an
electric current. There are three types of solar panels – a)photovoltaic,
generators of electricity to be supplied to homes; b) thermal, installed on
houses to receive the sun directly; and c) thermodynamic, which operate
in varying weather conditions, i.e. at night, when it’s raining or cloudy.

Electricity generated by solar photovoltaic panels contribute to
sustainable development and favours local employment, as it is
inexhaustible and does not pollute. It is a very effective system for remote
and rural areas, where electric power line cannot reach, or are difficult or
costly to be installed. Once the photovoltaic system is installed, the fuel is
free and available lifelong.

2) Wind energy:
Wind energy is basically harnessing of wind power to produce

electricity. The kinetic energy of the wind is converted to electrical
energy.When solar radiation enters the earth's atmosphere, different
regions of the atmosphere are heated to different degrees because of earth
curvature. This heating is higher at the equator and lowest at the poles.

Since air tends to flow from warmer to cooler regions, this causes
what we call winds, and it is these airflows that are harnessed in windmills
and wind turbines to produce power. Wind power is not a new
development as this power, in the form of traditional windmills -for
grinding corn, pumping water, sailing ships - have been used for centuries.
Now wind power is harnessed to generate electricity in a larger scale with
better technology. India now ranks as a “wind super power” in the world
and the largest wind farm cluster is in Tamil Nadu. Andhra Pradesh,
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Karnataka, Gujarat, Kerala, Maharashtra and Lakshadweep have important
wind farms.

3) Bio energy:
Biomass a renewable energy resource is derived from the

carbonaceous waste of various human and natural activities including the
by-products from the wood industry, raw material from the forest,
agricultural crops, household wastes, etc. Biomass is an integral part of the
earth’s carbon cycle – the process by which carbon is exchanged between
all the spheres of the earth – Atmosphere (gases – the air), Hydrosphere –
(all water), biosphere - (all life) and Lithosphere – (solid earth).

Many functions are performed in a carbon cycle. Carbon regulates
the amount of sunlight which enters the earth’s atmosphere through
photosynthesis, decomposition, respiration and human activity. After
decomposition the carbon that is absorbed by the soil is released by the
plants through photosynthesis in the biosphere. Carbon is sequestered or
stored in fossil fuels for millions of years. Fossil fuels are extracted and
burnt for energy and they release sequestered carbon in the atmosphere.
Fossil fuels do not re-absorb carbon.

Biomass comes from recently living organisms and the carbon in it
continue to be exchanged in the carbon cycle.

Biomass materials like plants and forests have to be sustainably
farmed to effectively allow the earth to continue the carbon cycle process.
It takes decades to re-absorb and sequester or store carbon for plants and
trees. Disturbing the soil or uprooting will disrupt the process of carbon
cycle. To maintain a healthy environment; a steady and varied supply of
trees, crops and other plants is imperative.

Biomass is the most important fuel and accounts for about one-
third of the total fuel used in the country. it is used in over 90%of the rural
households. Energy and manure is derived using only locally available
resources i.e. cattle waste and other organic wastes. Thus we can say
biogas plants are the cheap sources of energy used in rural areas.

Biogas Plants:
Biogas is a clean and efficient fuel, generated from cow-dung,

human waste or any kind of biological materials derived through
anaerobic fermentation process. It consists of 60% methane while the
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remaining is mainly carbon-di-oxide. Biogas is safe for cooking and
lighting. By-product from the biogas plant is used as a high-grade manure.
Components of biogas plant:
1) A digester in which the mixture (dung mixed with water) is fermented
2) An inlet tank in which the feed is mixed and let into the digester
3) Gas holder/dome in which the gas that is generated is collected
4) Outlet tank to remove the slurry
5) Distribution pipeline(s) to transport the gas into the kitchen
6) A manure pit, where the slurry is stored.

Biomass Briquetting:
Biomass Briquetting is the process of densifying loose agro-waste

into solid biomass of high density and which can be conveniently used as
a fuel. Biomass Briquette is also called as Bio-coal and are pollution free
and ecofriendly. After suitable pre-treatment some of the agricultural and
forestry residues can be briquetted.

4) Hydro energy:

Hydro energy is generated by using water to power machinery or
make electricity. Water steadily moves through a vast global cycle –
evaporating from the oceans and lakes, forming clouds, precipitation in the
form of rain or snow, and again flowing back down to the ocean.
Hydropower uses water as fuel as the water cycle is an endless, constantly
recharging system. therefore hydropower is considered as a renewable
energy.When flowing water is captured and turned into electricity, it is
called as hydroelectric power or hydropower. There are many types of
hydroelectric facilities all powered by the kinetic energy of flowing water
as it moves downstream. Turbines and generators convert the energy into
electricity, which is fed into the electrical grid that is supplied to homes,
business and in the industries.

5) Geothermal Energy:
Geo means earth and thermal means heat and geothermal energy is

thermal energy which is generated and stored on earth. The temperature of
the matter is determined by the thermal energy. geothermal energy is
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sustainable, cost-effective, and environment friendly. Geothermal pipe
buried 4 feet deep in the earth pumps a liquid to absorb the heat and bring
it indoors. The heat exchanger carries heat from the liquid to use it to
warm the house. In the same way geothermal energy can be used to cool
our houses in summers. It works reverse of the heating system and make
our homes cool in summers.

Merits of geothermal energy:

i) Geothermal energy is renewable energy like solar and wind. Hot
reservoirs extract the geothermal energy from the earth naturally.

ii) Geothermal energy is a good source of green energy therefore it is also
called as environment – friendly energy. Its production neither create
any of the harmful substances nor any pollution. Geothermal energy’s
advancement will be a better option for global warming and will be a
long-term energy solution.

iii) It requires no fuel – Like solar and wind energy, geothermal energy is
also a natural process. It is not produced but is harnessed and
converted into electricity. There is no requirement of large amount of
fuel and therefore no pollution.

iv) A good option for homeowners – The climatic change created an
increase in demand for the geothermal heater and cooler for homes.
Geothermal energy proves to be the topmost priority for many
homeowners as it renewable form of energy. Though in the initial
stage it seems to be expensive but in a year; savings can be seen on
cooling and heating costs.

v) An Evolving Technology – With the advancement in technology,
geothermal energy is in the arena for exploration. The production
process is improved with the help of new technology, which makes it
the first choice for many people.

Demerits of geothermal energy:

i) Side effects for the environment – The production of geothermal energy
does not release greenhouse gases but during digging some gases are
released and they become part of the atmosphere. Even though it is not
because of human interference still, it is treated as a demerit for our
surroundings and environment.

ii) Cause of Earthquakes – While digging the earth, there are high chances
that earth structure may be altered, which may result in earthquakes
and natural disasters usually occur with life-threatening incidents.

iii) Sustainability Issues – Geothermal energy is produced by taking
extremely hot water from the reservoir of the earth. If the reservoirs
are used too fast then the supply of energy will be stopped. As a result
if geothermal energy is not managed effectively, there would arise
sustainable issues.
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iv) High Investment Cost – Harnessing geothermal energy system requires
high investment cost.

v) The Requirement of Land for the Geothermal Installation system – The
main disadvantage of geothermal installation system is the specific
requirement of land and a particular area on earth. There are a few
zones or places on earth where geothermal power plants can be
installed.

6) Wave energy:

Wave energy or ocean Wave Energy, is ocean based renewable
energy source which uses the power of waves to generate electricity.
Wave energy uses the vertical movement of the surface water that
produces tidal waves. Wave energy converts the recurring up-and-down
movement of the oceans waves into electricity. By placing the equipment
on the surface of the oceans it captures the energy produced by the wave
movement and converts this mechanical energy into electrical power.
Actually wave energy is a concentrated form of solar power generated by
the action of the wind blowing across the surface of the oceans water
which is used as a renewable source of energy.
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7) Tidal Energy:

Tidal energy or Tidal power is an alternate energy or better
known as the renewable source of energy. It is one of the forms of
hydropower energy that utilizes the tidal energy to generate electricity.
The motion of water is transformed into energy. As the celestial bodies
earth, sun and moon change their positions throughout the year with these
changes in position the gravitational pull exerted by these celestial bodies
result in the water movements and thus the energy created can be
harnessed to generate electricity.

8) Alternative Fuel:

This fuel is derived from non-crude oil sources such as bio alcohol
(methanol, ethanol and butanol), hydrogen fuel cell, Bio-CNG, Drop-In
fuels, BioHydrogen, biodiesel, etc. These are the future renewable sources
of energy which are available indigenously. The alternate fuels are both
environmentally and economically beneficial.

9) Smokeless chulas:

Smokless chulha doesn’t mean cooking without smoke. It
generates smoke but is vented out of the room using pipe. A smokeless
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chulha saves fuel and keeps the cooking area free from smoke. It can be
made up of native clay, mud. It burns, wood, coal or charcoal. It gives
good heat and also saves fuel. Few layers of fine red clay mixed with cow
dung prevents the chulha from cracking. Energy efficient smoke
lesschulha reduces a) Firewood consumption substantially, b) Pressure on
CPR/forest c) Time and effort on collection of firewood d) Smoke related
health hazard as women are at high risk due to long exposure to smoke f)
Environmental hazard, and thereby make their utility economical &
efficient.

10) Energy from Waste:

Most of the solid waste are dumped to landfills or in water bodies,
causing serious pollution with methane and CO2. Permanent and eco-
friendly solution is the need of the hour by utilization of the garbage into
energy, by processing and treating the waste before final disposal. This
will reduce the waste by 90%, and recover fuel gas for cooking, lighting
and electricity. Waste-to-energy conversion is possible in many ways.
Refuse-Derived Fuel (RDF) processes the MSW prior to direct
combustion involving the shredding of the MSW, and removal of metals
and other bulky items. There is no pollutant released or carbon emission
that will increase and speedup global warming and waste to energy plants
can be very cost efficient. India ranks second in the world in biomass
utilization.
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When garbage decomposes, methane gas is produced and natural
gas is made up of methane. Pipelines fitted into the landfills collect
methane gas, which is then used in power plants to generate electricity
called landfill gas. Landfill gas is gathered from landfills through
extraction wells depending on the size of the landfill. This gas is then used
to produce electricity, heat, fuels and chemical compounds.

16.5 SUMMARY:

There is close relation between human development and clean
energy use. Serious planning is necessary to select appropriate
technologies suitable in local context to be successful in clean energy
technologies adoption. The technology has to be need based, easy to adopt
and be capable of generating employment and income, leading to
sustainable livelihood. Technology should be launched as part of the on-
going development programs, by involving efficient agricultural extension
network to ensure the backward and forward linkages. To overcome the
initial hurdles before wider replication financial and technical support
should be available.

Energy is the primary and most universal measure of all kinds of
work by human beings and nature. Energy is the major input that drives
the life cycle and improve it. Whatever happens in the world is the
expression of flow of energy in one or the other form. Progress of
mankind is closely related the energy consumption. Energy resources have
a greater significance in the development process. The unlimited use of the
natural resources (i.e non-renewable source of energy) by human beings is
on the verge of extinction. As a result an imbalance in the nature has been
created. A solution to this problem is to find an alternative source of
energy. In other words we can say we have to use renewable source of
energy like solar energy, wind energy, hydroelectricity, nuclear power for
peaceful purpose. Renewable sources of energy are those sources that are
continuously replenished by natural processes and they are also called as
non-conventional energy sources. Solar energy, wind energy, bioenergy,
and hydroelectricity are some of the examples of renewable sources of
energy. The energy obtained from sunlight, wind, falling water, sea waves,
tides, geothermal heat or biomass is converted by renewable energy in the
form of heat or electricity.
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16.6 SELF-STUDY

Q-1 What do mean by renewable or non-conventional source of energy?

Q-2 Write short note on concept of renewable source of energy.

Q-3 What are the different types of energy sources?

Q-4 What are the various forms of renewable energy sources?

Q-5 Explain in detail Geothermal Energy.

Q-6 What are the different solar powered equipment’s?

Q-7 Write short note on

a) Solar Energy; b) Wind Energy; c) Bio-energy; d) Hydro energy;
e) Geothermal energy; f) Wave energy; g) Tidal energy;
h) Alternative fuels; i) Smokeless Chulha’s; j) Energy from Waste;
k) Biogas Plant; l) Solar Photovoltaic Energy or PV solar energy
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