
Unit – I 

Ecology and  Environment
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DEFINITION OF ENVIRONMENTAL 

STUDIES

 The word environment is derived from the french word

'environ' meaning surroundings. Hence, everything

surrounding us is called "ENVIRONMENT".

 The degradation of the environment has become a

serious problem for the existence of human beings.

Pollution of soil, water and air causes harm to living

organisms as well as loss to valuable natural resources.
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IMPORTANCE OF 

ENVIRONMENTAL STUDIES

 We will begin to appreciate and adopt the idea of

"DEVELOPMENT WITHOUT DESTRUCTION OF THE

ENVIRONMENT“

 Knowledge about "VARIOUS TYPES OF

ENVIRONMENTS & DIFFERENT ENVIRONMENTAL

HAZARDS“

 Playing an effective role in protecting the environment by

"DEMANDING CHANGES IN LAW AND

ENFORCEMENT SYSTEMS".

 Having a "POSITIVE IMPACT" on "QUALITY OF LIFE".

 Creating a "CONCERN AND RESPECT FOR THE

ENVIRONMENT".
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SCOPE OF ENVIRONMENT

4



ATMOSPHERE

 Atmosphere: The Atmosphere
forms a distinctive protective
layer about 100 km thick around
the earth.

 A blanket of gases called the
atmosphere surrounds the earth
and protects the surface of earth
from the Sun’s harmful,
ultraviolet rays.

 It sustains life on the earth. It
also regulates temperature,
preventing the earth from
becoming too hot or too cold.

 It saves it from the hostile
environment of outer space.

 The atmosphere is composed of
nitrogen and oxygen besides,
argon, carbon dioxide and trace
gases.
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HYDROSPHERE

 Hydrosphere: The
Hydrosphere comprises all
types of water resources
oceans, seas, lakes, rivers,
streams, reservoirs, polar
icecaps, glaciers, and ground
water.

 Oceans represent 97% of the
earth’s water and about 2%
of the water resources is
locked in the polar icecaps
and glaciers.

 Only about 1% is available
as fresh water as surface
water in rivers, lakes,
streams, and as ground
water for human use.
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LITHOSPHERE

 Lithosphere: The
lithosphere is the solid,
rocky crust covering
entire planet.

 The Earth's hard,
outermost shell. It
comprises the crust and
the upper part of the
mantle.

 It is divided into a mosaic
of 16 major plates. This
crust is inorganic and is
composed of minerals.

 It covers the entire
surface of the earth from
the top of Mount Everest
to the bottom of the
Mariana Trench.
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BIOSPHERE

 Biosphere: Biosphere is a total

of plant life, animal life and all

other factors that make up the

earth. Plants, animals, and

one-celled organisms are all

part of the biosphere.

 Most of the planet's life is

found from three meters below

the ground to thirty meters

above it and in the top 200

meters of the oceans and seas.

Biosphere is the sum total of

the ecosystems present in the

world.

 In other words, biosphere is a

global integration of all living

beings, their interactions,

interdependence and

relationships.
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THE NATURAL SYSTEM

 An ecosystem comprises of : 1. Abiotic, 2. Producers, 

3.Consumers and 4. Decomposers.

 The nonliving substances called abiotic include factors like 

light, temperature, pressure, soil, water, carbondioxide, 

pH, mineral and chemical compounds. 

 The physical and chemical components of an ecosystem 

constitute its abiotic structure which includes soil, 

geographical, climatic factors, energy, nutrtients and toxic 

substances. 
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 The consumers are mainly heterotrophs like 
animals that feed on other organisms. They are 
further sub-divided into micro-consumers and 
macro-consumers.

 The producers are to autotrophs mainly green 
plants, algae, etc., and they are further sub-
divided into i)micro vegetation and 
ii)macrovegetation.

 The Decomposers are heterotrophs which include 
mainly bacteria and fungi which derive their 
nutrition by decomposing and breaking down the 
complex organic molecules to simple organic 
compounds and ultimately into inorganic 
nutrients
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PROCESSES OF NATURAL SYSTEM
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PROCESSES OF NATURAL SYSTEM
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PROCESSES OF NATURAL SYSTEM
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PROCESSES OF NATURAL SYSTEM
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FOOD CHAIN AND ENERGY FLOW:

 The plants convert the radiant energy of sun into chemical 

energy and store them as complex molecules; this is the 

food energy stored in plants.

 This food energy is transferred to the primary consumers 

while the plant is consumed. When the large consumers 

feed on the primary consumers, the food energy is 

transferred to them.

 The transfer of food energy through a chain of organisms is 

called the “food chain”. Each organism in the ecosystem is 

assigned a feeding level depending on its nutritional status.
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 There are three types of food chain viz i) prey 

predator, ii)detritus and iii) parasitic food chains. 

Prey predator food chain is also called grazing 

food chain: grass land ecosystem, pond 

ecosystem, marine ecosystem and forest 

ecosystem. Detritus food chain is also called as 

saprophytic food chain like mangrove habitat. 

Parasitic chain goes from larger to smaller 

organisms. These food chains are not isolated 

units but are hooked together on food webs.
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FOOD WEB

 Food web denotes the more complex pattern of feeding

relationships among organisms.

 Neither do most primary consumers feed upon just

one kind of plant, nor are they fed upon to only one

kind of secondary consumer.

 Food chain and food web play an important role in the

ecosystem, because the energy flow and nutrient

cycling take place through them.

 Food chains regulate and maintain the population

size of different animals, thereby maintaining the

ecological balance.
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CAUSES OF ENVIRONMENTAL POLLUTION

 Pollution is derived from Latin word ‘polluere’ which

means ‘to contaminate’ any feature of environment.

 Pollution is the effect of undesirable changes in our

surroundings that have harmful effects on plants,

animals and human beings.

 This occurs only when short term economic gains are

made at the cost of long term ecological benefits of

humanity.
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 Environmental pollution is defined as an

undesirable change in the physical, chemical and

biological characteristics of any component of the

environment (water, soil, air) that can cause

harmful effect on various forms of life and

property.

 Pollution can be primary (effects immediately on

release to the environment) or secondary (product

of interaction after release with moisture,

sunlight, other pollutants etc.)
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POLLUTANTS CAN BE CLASSIFIED AS

 Degradable or non persistent pollutants: These can be

rapidly broken by natural processes. Eg. Domestic

sewage, discarded vegetables etc.

 Slowly degradable or persistent pollutants: These

remain in the environment for many years in an

unchanged condition and take decades or longer to

degrade. Eg: DDT

 Non degradable pollutants: These cannot be degraded

by natural processes. Eg: Toxic elements like lead or

mercury and nuclear wastes

21



AIR POLLUTION

 Air pollution occurs due to the presence of undesirable

solid or gaseous articles in the air in quantities that

are harmful to human health and environment.

 It can be defined as presence of foreign matter either

gaseous or particulate or combination of both in the air

which is detrimental to the health and welfare of

human beings.
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CAUSES OF AIR POLLUTION:

 Air pollution may originate from one or more variety of 

sources. 

 The natural pollution include sources such as oceanic 

aerosol, volcanic emissions, biogenic sources, wind 

blown terrestrial dust and lightening. 

 The artificial pollution generates from human activities 

and includes sources such as fuel burning, refuge 

burning, transportation, construction of buildings, 

chemical factories, metallurgical factories and vehicles.

 The third category includes solvent usage and sources 

include spray painting and solvent extraction. 

Automobiles are the first rate of polluters. Industries 

occupy second position.
23



SOIL POLLUTION

 Soil is a natural resource for which there is no substitute.

 The organic portion, which is derived from the decayed

remains of plants and animals, is concentrated in the dark

uppermost “top soil”.

 The inorganic portion, which is made up of rock fragments,

is formed over thousands of years by physical and chemical

weathering of bedrock.
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 We may enhance the soil by helping its processes

along, but we can never recreate what we

destroy.

 Soil pollution is the introduction of substances,

biological organisms, or energy into the soil,

resulting in a change of the soil quality, which is

likely to affect the normal use of the soil or

endangering public health and the living

environment.
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CAUSES OF SOIL POLLUTION

 Erosion: Soil erosion can be defined as the movement

of surface litter and topsoil from one place to another.

 Soil contaminants are spilled onto the surface through

many different activities

 Pollutant might be washed away by precipitation,

causing little or no harm to the ground on which it is

found.

 Excess use of fertilizers and pesticides: Pollutant

could infiltrate through the unsaturated soil, same

way ground water.

 Excess use of irrigation water
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WATER POLLUTION

 When the quality or composition of water changes

directly or indirectly as a result of man’s activities such

that it becomes unfit for any useful purpose is said to

be polluted.

❖ Two types of pollutions :

 Point source of pollution: This source of pollution

can be readily identified because it has a definite

source and place, where it enters the water. Eg:

Municipal industrial discharges pipes.

 Non point source of pollution: when a source of

pollution cannot be readily identified such as

agricultural run off, acid rain etc, it is called as non

point source of pollution. 27



CAUSES OF WATER POLLUTION

 Disease causing agents parasitic worms, bacteria,

viruses, protozoa that enter water from domestic sewage

and untreated human and animal wastes.

 Oxygen depleting wastes:

 Inorganic plant nutrients : There are water soluble

nitrates and phosphates

28



 Excess pesticides: For control of pest pesticides

are used in discriminately.

 Water soluble organic chemicals: These are acids,

salts and compounds of toxic metals such as

mercury & lead.

 Variety of organic chemicals: includes oil,

gasoline, plastics, pesticides, detergents & many

other chemicals.

 The sediments of suspended matter: Occur when

soil is eroded.
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NOISE POLLUTION

 Noise is undesirable and unwanted sound.

 Noise is defined as ‘unwanted or offensive sound that 

unreasonably intrude into our daily activities’. 

 Sound is measured in a unit called the decibel (dB). 

 The permitted noise level is 125 decibels as per the 

Environment Protection Rules 1999.
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EFFECTS OF NOISE POLLUTION:

 Emotional or psychological effects - irritability, anxiety

and stress. Lack of concentration and mental fatigue

are significant health effects of noise.

 It has been observed that the performance of school

children is poor in comprehension tasks when schools

are situated in busy areas of a city and suffer from

noise pollution - disturbance.
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 Interferes with normal auditory communication,

it may mask auditory warning signals and hence

increases the rate of accidents especially in

industries.

 The effects can range in severity from being

extremely annoying to being extremely painful

and hazardous Lowers workers efficiency and

productivity and higher accident rates on the job.

 Effects of Noise Pollution on Physical Health.
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LAND POLLUTION

 Land pollution is the
degradation of Earth’s
land surfaces often caused
by human activities and
their misuse of land
resources. It occurs:

 When waste is not
disposed properly.

 Health hazard disposal of
urban and industrial
wastes.

 Exploitation of minerals.

 Improper use of soil by
inadequate agriculture
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SOURCES OF LAND POLLUTANTS

 Increase in Urbanization:

 Increase in Agricultural Land:

 Domestic Waste:

 Agricultural Activities

 Industrial Activities
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