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PREFACE

  Human beings are the most intelligent creature among all living beings who
has succeded to fight against natural calamities and various diseases. This results
in the enormous growth and increase in the human population over the last
hundred years. It ultimately results in the increas in demand for food, shelter,
cloths, water, electricity, road, industries, automobiles and many other
commodities.These demands exerting tremendus pressure on our natural
resources and also contributing to pollution of air, water, soil etc.

  The expansion of industries, urbanization, use of pesticides, use of ve-
hicles and nuclear energy has badly affected our environment by releasing dif-
ferent type of harmful  chemical including radioactive wastes. If rapid action is
not taken now by the countries of the world, these problems will become progres-
sively more serious, more difficult to reverse, and more costly to address. Keep-
ing this view in mind the AICT has included “Environment and Ecology” in the
curriculum. Therefore it would become very necessary to introduced new book
in the field, which would be strictly in accordance with the curriculum frame-
work.

 The present book entitled “Environment and Ecology” meant for the
B.E.students of all the Technical Universities of India. The subject matter of this
book have been written in strictly accordance with the latest syllabi. This book
has its own identity because of the following features-

*  The subject matter has been written in a simple and luc  language, so that
students can easily understand it.

*  Suitable diagrams, table and line diagrams, are also given along with the
subject matter.

*  Each chapter is provided with extensive exercise.

I sincerely hope that the book will help the students to understand the sub-
ject matter in better way and it will prepare them for the exams they appear.

In conclusion, I wish to express my deep sense of gratitude and indebtedness to
Dr. K.L.Tiwari (Ex.Head, SOS in Biotechnology, Pt. R.S.U., Raipur),  Dr. S.K.
Jadhav (SOS in Biotechnology, Pt. R.S.U., Raipur), Dr. (Smt.) P. Tiwari, Dr.
(Smt.) R Pimpalgaonkar, Dr. (Smt.) R. Diwan, Dr. (Smt.) V. Kohli, Prof. A.K.
Sharma, Dr. V.K. Kanungo, Prof. (Smt.) Sangeeta Bajpai and Dr. (Smt.) S. Patra
(Dept. of Botany, Biotechnology and Microbiology, Govt. Nagarjun P. G.
College of  Science, Raipur (C.G.) for his continuous encouuragement in
this direction.

The suggestions  and healthy criticisms that could be helpful in mending
and refining this book are heartedly welcomed.

                                                                                      Dr. N.B. Singh
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                                                                                               Unit I

      Environment
Contents :  Environmental segments, environmental degradation, environmental impact

             assessment.

Introduction :
The environment is a collective form embracing all the conditions in which

organisms live. The preferred environment of an organism is usually referred to as
habitat. The term habitat, therefore denotes a more specific meaning of the
surrounding than the term environment. The term environment is derived from
two Greek word “environ” which means surrounding and “ment” which means
the actioning. The term environment refers to the surroundings provided by the
natural world in which people, animals and plants live. It is that physical and biological
arrangements in which living beings live, grow, and develops their own natural
tendencies.

According to Kendeigh (1974), “Environment is the sum total of abiotic
and biotic conditions influencing the response of a  particular organism”. In other
words environment refers to the sum total of  conditions that surround man at a
given point in space and  time.

Environment includes all those natural resources, which are required for
betterment of human race. These resources are land, water, air, vegetation, forests
and wild life, which surround us and affect our daily life. Therefore study of environment
is very necessary. The study of environment comes under a branch of science called
environmental science.

Environmental science is the branch of science which deals with the
application of knowledge from all the disciplines to the study and management
of environment. It deals with the study of physical, chemical and biological
conditions surrounding the living beings and influencing them externally and internally.

Environment is dynamic and changes according to time and place. The changes
in environmental conditions may be beneficial or harmful for living beings. In modern
period man has made this environment more hospitable through rapid advancement
in modern science, technology and medicine in many ways. The urbanization and
industrial revolution in the last few decades has highly influenced the environment
and alters environmental conditions. This leads serious danger for the environment and
responsible for leading ecological imbalance and causing several types of problems for
mankind.
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TYPES OF ENVIRONMENTS

Environment of the earth is of two types
1. Micro environment and
2. Macro environment.
1. Micro Environment: It includes immediate surroundings of an

environment.
2. Macro Environment: It includes total of physical and biotic environments

which surround the organism and its microenvironment.
On the basis of their origin, environment may also be of two types :
1. Natural environment and
2. Man made environment.
1. Natural Environment: It includes naturally created environments such as

air , light, water, fauna  (animals)  and flora (plants), forest, wild life, etc. It has  a
self regulatory mechanism (called homeostasis).  Any change in the natural
environment due to natural processes is counter balance by changes in other
components of the environment. Thus a reciprocal relationship is existed amongst
various components of the natural environment.

2. Man-made Environment: It includes artificial environment which is
created by man. Man is the most  powerful creature of the nature which modify
the environment up to a great extent to cope their needs with the help of modern
technologies. The man-made environment is also known to be as anthropogenic
environment as it is created by man. Eg. Homes, agricultural fields, computerization,
channelizing energy etc.

COMPONENTS (SEGMENTS) OF ENVIRONMENT

The environment is divided into three parts :

(A) Physical environment

(B)  Biological environment and

(C)  Social environment.

(A) Physical  or Abiotic Environment
The physical environment is made up of abiotic or non living components

such as land, water, air, light, temperature, nutrients, mineral elements, humidity
and different gases. The temperature, light, wind humidity and the rain are the
most important physical factors, which are very essential for living beings.

(i)   Temperature: It is the most important component of physical environment.
The heat energy of the earth is coming from sun in the form of solar
radiations. It affects all the activities of the plants, and all the living beings
of the earth.

(ii) Light: The light of the sun is the chief source of energy all kinds of
energy on the earth and all forms of energy are actually  modified or
transformed form of solar energy. Green plant synthesizes organic food
materials by the process of the photosynthesis in the presence of sunlight.
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This organic food of plants is directly or indirectly used by all the kinds
of consumers.

(iii) Rain: It is also an important constituent of physical environment because
all the forests and all other plants utilize water. Water is very essential for
living beings and is an important substrate for photosynthesis in plants.

(iv) Wind: It is also a significant physical component of the environment. Its
effects are less marked in animals than plants. It influences both flora and
fauna of a particular locality in the form of storms.

(v)  Humidity: It is the major environmental factor that affects the distribution
and abundance of both plants and animals. In nature along with light and
temperature, humidity regulates the activities of living beings. It greatly
modifies the effects of temperature and vice versa.

Divisions of Physical Environment

The physical environment is divided into three parts :
1. Lithosphere,
2. Hydrosphere and
3. Atmosphere.

            

 Fig.  1.1 : Atmospheric layers in respect to atmospheric pressure and temperature

1.  Lithosphere or Stratosphere:
Lithosphere means the mantle of rocks constituting the earths crust. It is

made up of solid rock and soil on which we all and other animals live and do our
activities.
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Lithosphere is made up of three layers :
(i) Crust,
(ii) Mantle and
(iii) Core.

(i) Crust : Crust is the outermost solid zone  about 8-40 km above the mantle.
The surface of the crust is covered by soil, which is the most significant
part of the lithosphere because it provide anchorage as well as nutrients
and water to the plants. Good soil and a congenial climate for productivity
are valuable assets for any nation. But due to human activities, soil gets
polluted from  particulate  matter, pesticides, fertilizers, toxic chemicals
etc.

(ii) Mantle : The mantle is present around the core in  molten state and it
extends 2900-3000km above the core.

(iii) Core :  Core is the central fluid. Its diameter is about 2500 km from the
centre. Core is mainly composed of iron and nickel.

2. Hydrosphere:
The water bodies found on earth make up the hydrosphere. The earth is

called the blue planet because about 71% part of the land is covered by water.
About 97% of water is in the oceans and remaining 3% is available as pure fresh
water  known as drinking water. About 2.4% water is trapped in giant glaciers and
polar ice. Hydrosphere includes surface and ground water resources such as oceans,
seas, rivers, lakes, streams, glaciers, polar ice caps, ground water etc.

3. Atmosphere :
The realm of air that blankets the earth is made up of various gases such as

nitrogen, oxygen, carbon dioxide, argon, helium etc. is called the atmosphere. In
other words atmosphere is the protective envelop, surrounding the earth in which
life sustain. This layer of gas is found up to the height of 120 Kilometers but the
layer of gas in which we live is the lowermost layer of the atmosphere. This layer
is situated upto the height of 8 to 16 Km and is called the troposphere.

Atmosphere is a reservoir of several elements which are essential for life. It
absorbs most of the cosmic rays from outer space and major portion of the harmful
radiations. It also maintains the temperature balance of this planet. The atmosphere
is the source O

2
 (essential for respiration), CO

2
 (essential for photosynthesis in

plants). Thus there would be no life on the earth without atmosphere because it is
not present on other planets. Further without atmosphere, there would no winds,
clouds and storms hence no weather.

On the basis of temperature variations, atmosphere can be divided into four
layers:

(i) Troposphere,
(ii) Stratosphere
(iii) Mesosphere and
(iv) Thermosphere.
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(Note: For detail refer to chapter - 3).
(B) Biological Environment or Biosphere :
Biosphere is the area or part of the earth in  which life exists. The biological

environment is also termed as biosphere. The life on earth is limited up to a certain
zone i.e. 6 to 7 Km below the sea level and 6 Km above the surface of earth. The
biological environment comprise of three major components - plants, animals and
microbes.

About 10-30 million types of living beings are found on the whole earth.  The
biological environment is closely associated with the physical environment and any
changes in the environment will lead to change in the biological environment.

(C) Social Environment :
Social environment involves population interaction and behavioral patterns

of animals in response to their environment. It includes historical background of
human beings, its cultural, political circumstance, their thinking and preformations
of moral values. Social environment determines way of living, traditions, moral
values and thinking. The requirement and social environment of rural peoples differ
from urban peoples. Rural life is very closer to nature and has comparatively very
least negative effects on the biotic and abiotic components of the earth. The
requirement of urban life has adverse impact on environment.

FACTORS  AFFECTING  ENVIRONMENT

There are four types of ecological factors that affects environment-

1.  Climatic Factors: Light temperature ,humidity, rainfall and air or wind
are the chief climatic    factors that influence environment variously.

2.   Topographical or Geographical Factors: It includes altitude, exposure
of slope to light and wind, steepness of the slope, direction of mountain
chains, valley, sea level, rivers, lakes, plains and plateaus etc.

3.   Edaphic  Factors: It includes land, soil that provide support, water, nutrients
and oxygen for organisms and form substratum for plants and animals.

4.   Biotic factors: It includes plants, animals, microorganisms and human beings.
These factors influences environment by their vital activities like growth,
respiration, reproduction and interactions.

ENVIRONMENTAL DEGRADATION
(Environmental Crisis)

Man lives in nature and depends on available resources of nature. The
progress of human society depends upon the exploitation of different natural
resources. When man started his life, he simply utilized natural resources. Water,
light, soil, forest, wildlife minerals, petroleum substances which are required for
survival of man on this planet. Food, shelter and clothing  are primary requirements
of human beings and these are obtained directly or indirectly from the resources
available in the nature. With the development of technology  and society, man has
modified the natural environment into an artificial environment.
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While human population remained small and human technology modest, their
impact on the environment was localized. As population increased and technology
improved and expanded, however, more significant and wide spread problems arose.
Rapid technological advances after the middle ages culminated in the industrial
revolution which involved the discovery, use and exploitation of fossil fuels, as
well as the extensive exploitation on the earths mineral resources. With the industrial
revolution, human began to earnest, to change the face of the earth, the nature of
its atmosphere, and the quality of its water. The enormous exploitation of natural
resources and production of more and products and wastes has resulted
environmental degradation or environmental crisis. It has endangered not only
existence of man but also the earth, keeping environment in its natural form. Thus
problem of conservation of environment became one of the most serious challenge
for man.

Causes of Environmental Degradation :
The chief causes of environmental degradation are-
1.  Population explosion
2.  Urbanization
3.  Industrialization
4.  Environmental pollution
5.  Deforestation
6. Over exploitation of natural resources
7.  Illiteracy and ignorance
8.  Poverty
9.  Nuclear Explosions
10. Construction of building, roads, dams
11. Use of fertilizers and pesticides
12. Mining etc.

Effect or Impact of Environmental Degradation :
The global environmental degradation leads manifested problems. The

important effects or forms environmental degradation are-

1.  Environmental Pollution

2.  Deforestation and loss of biodiversity

3.  Energy Crisis

4.  Garbage and associated waste management problems

                                  ENVIRONMENTAL POLLUTION

The earth is only planet in the entire universe which is capable of sustaining
life.  The life on earth depends upon the environment which provides energy in the
form of sunlight and nutrients to them. In an homeostatic ecosystem, there is a
balance between living and nonliving components. Disturbance in any components
of the environment is likely to have harmful effect on ecosystem or environment.
Population explosion, urbanization, industrialization, use of vehicles, use of nuclear
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energy and use of pesticides has badly effected different components (air, water
and soil) of the environment by releasing toxic substances including radioactive
wastes in the environment. These activities leads to environmental pollution. Today
the environment has became foul, contaminated and harmful for the health of all
living beings of the earth.

Literally pollution means to render unclean. In broad sense environmental
pollution means lowering of environmental quality at local, regional and global
level, by both natural and man made processes. The word “pollution” is derived
from a  Latin word “pollute” which means to soil or defile.

Definitions :

The term pollution is defined in various ways. Some definitions are as follows:

According to Odum “pollution is an undesirable change in the physical,
chemical or  biological characteristics of the biosphere (land, air and water)
that may or will harm fully effect human life and that of desirable species”.

or
Any change in the environment which contributes to its deterioration is

called pollution.
or

Edward defined pollution as the release of substances into environment by
man in quantities that damage either health or resources.

or
Pollution is an undesirable change in the physical, chemical and biological

characteristics of air, water and soil that may harmfully effect the life or create
a potential health  hazard of any living organism.

or
Pollution is an undesirable change in the physical, chemical and

biological characteristics of air, land and water causing harmful effect on
life or that of other desirable species and cultural assets.

or
Pollution is a deviation from the natural composition of a part of the

environment, resulting  in adverse effect on life.
or

 Pollution is thus direct or indirect changes in any component of the
biosphere that is harmful to living components particularly for human beings
affecting adversely there industrial progress, cultural and natural assets or
general environment.

Environmental pollution is one of the most horrible ecological crisis to which
we are subjected today. Our three basic amenities air, water and land (soil)
became foul, contaminated, undesirable and therefore harmful for our health. It
is because of the rapid urbanization and industrialization.
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       POLLUTANTS
  Any substance present in the environment in harmful concentration which

adversely alter the environment by damaging growth rate of species and by interfering
with the food is chain, toxic and effects the health, comfort and property etc. is
considered as pollutant. In other words “any form of energy or matter that
causes degradation and pollution in the existing natural balance of ecosystem
is called  pollutant”. Eg. smoke, gases toxic chemicals, domestic and commercial
sewage, radioactive substances from nuclear plants and discharge household articles
etc.

The pollutants are released by man into the biosphere as they are residues of
things we make, use and throw away. Pollution increases with human actions.
Thus pollution is man made problem. The advanced and heavily industrialized
countries are in a mad race to exploit every bit of natural resources in to finished
goods for their comforts and to earn currency. These countries are adding up to
the pollution of the biosphere at a fast rate as the method of waste disposable are
not proper.

Classification of Pollutants :
The classification of pollutants is done from different parts of view-
(i) Depending upon the form in which they persist after being released

into the environment, the pollutants can be classified into two groups namely :
1 Primary pollutants and
2. Secondary pollutants.

 (i) Primary pollutants: The pollutants which are emitted directly from the
source and persist in the form in which they were added to the environment
are called primary pollutants. E.g. dust, smoke, fumes, nitric oxide, sulphur
dioxide, etc.

(ii) Secondary pollutants : These pollutants are derived from the primary
pollutant by chemical reaction with some constituent present in the
atmosphere. E.g. hydrocarbons, peroxyacetyl nitrate (PAN), aldehyde,
ketones etc.

Nitrogen oxides and hydrocarbons are two primary pollutants which are
released from automobiles. In the presence of sunlight they react with each other
to form  peroxyacetyl nitrate (PAN) and ozone. These secondary pollutants are
more toxic than primary pollutants from which they derived.
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