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Chapter-1: Concept of Ecosystem 
The term ‘ecosystem’ was coined by A.G. Tansley in 1935.An ecosystem is a functional 
unit of nature encompassing complex interaction between its biotic (living) and abiotic 
(non-living) components. For example- a pond is a good example of ecosystem. 

Components of an ecosystem 
Components of ecosystem are broadly grouped into:- (a) Abiotic and (b) Biotic 
components 

 
Abiotic components (Nonliving):  
The abiotic component can be grouped into following three categories:- 
(i) Physical factors: Sun light, temperature, rainfall, humidity and pressure. They sustain 
and limit the growth of organisms in an ecosystem. 
(ii) Inorganic substances: Carbon dioxide, nitrogen, oxygen, phosphorus, sulphur, water, 
rock, soil and other minerals. 
(iii) Organic compounds: Carbohydrates, proteins, lipids and humic substances. They 
are the building blocks of living systems and therefore, make a link between the biotic 
and abiotic components. 
 

Biotic components (Living): 
(i) Producers: The green plants manufacture food for the entire ecosystem through the 
process of photosynthesis. Green plants are called autotrophs, as they absorb water and 
nutrients from the soil, carbon dioxide from the air, and capture solar energy for this 
process. 
(ii) Consumers: They are called heterotrophs and they consume food synthesized by 
the autotrophs. Based on food preferences they can be grouped into three broad 
categories. Herbivores (e.g. cow, deer and rabbit etc.) feed directly on plants, carnivores 
are animals which eat other animals (eg. lion, cat, dog etc.) andomnivores organisms 
feeding upon both plants and animals e.g. human, pigs and sparrow.  
(iii) Decomposers: Also called saprotrophs. These are mostly bacteria and fungi that 
feed on dead decomposed and the dead organic matter of plants and animals by 
secreting enzymes outside their body on the decaying matter.They play a very 
important role in recycling of nutrients. They are also called detrivores or detritus 
feeders. 
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Functions of ecosystem 
Ecosystems are complex dynamic system. They perform certain functions. These are:- 

(i) Energy flow through food chain 
(ii) Nutrient cycling (biogeochemical cycles) 
(iii) Ecological succession or ecosystem development 
(iv) Homeostasis (or cybernetic) or feedback control mechanisms 

 
Types of ecosystems 
Ecosystems are classified as follows: 

(i) Natural ecosystems 
(ii) Man made ecosystems 

Natural ecosystems 
(a) Totally dependent on solar radiation e.g. forests, grasslands, oceans, lakes, rivers 

and deserts. They provide food, fuel, fodder and medicines. 
(b) Ecosystems dependent on solar radiation and energy subsidies (alternative 

sources) such as wind, rain and tides. e.g tropical rain forests, tidal estuaries and 
coral reefs. 

Man made ecosystems 
(a) Dependent on solar energy-e.g. Agricultural fields and aquaculture ponds. 
(b) Dependent on fossil fuel e.g. urban and industrial ecosystems. 

 
An Example: Pond as an Ecosystem 
A pond is an example of a complete, closed and an independent ecosystem. It is 
convenient to study its basic structure and functions. It works on solar energy and 
maintains its biotic community in equilibrium. If you collect a glass full of pond water or 
a scoop full of pond bottom mud, it consists of a mixture of plants, animals, inorganic 
and organic materials. Following components are found in a pond ecosystem. 
Abiotic components 
 
(i) Light: Solar radiation provides energy that controls the entire system. Penetration of 
light depends on transparency of water, amount of dissolved or suspended particles in 
water and the number of plankton. On the basis of extent of penetration of light a pond 
can be divided into euphotic (eu=true,photic=light),mesophotic and aphotic zones. 
Plenty of light is available to plants and animals in euphotic zone. No light is available in 
the aphotic zone. 
 
(ii) Inorganic substances: These are water, carbon, nitrogen, phosphorus, calcium and 
a few other elements like sulphur depending on the location of the pond. The inorganic 
substances like O2 and CO2 are in dissolved state in water. All plants and animals depend 
on water for their food and exchange of gases- nitrogen, phosphorus, sulphur and other 
inorganic salts are held in reserve in bottom sediment and inside the living organisms. 
Avery small fraction may be in the dissolved state. 
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(iii) Organic compounds: The commonly found organic matter in the pond are amino 
acids and humic acids and the breakdown products of dead animals and plants. They 
are partly dissolved in water and partly suspended in water. 
 
 

Biotic components 
 
(i) Producers or autotrophs: synthesize food for all the heterotrophs of the pond. 
They can be categorized into two groups:- 

(a) Floating microorganisms and plants 
(b) Rooted plants 

 
(a) Floating microorganisms (green) and plants are calledphytoplankton (“phyto”- 
plants, “plankton” –floating). They are microscopic organisms. Sometimes they are so 
abundant in pond that they make it look green in colour e.g. Spirogyra, Ulothrix, 
Cladophora, Diatoms, Volvox. 
 
(b) Rooted plants: These are arranged in concentric zones from periphery to the deeper 
layers. Three distinct zones of aquatic plants can be seen with increasing deapth of 
water in the following order: 

i) Zone of emergent vegetation: . eg. Typha, Bulrushes and Sagittaria 
ii) Zone of rooted vegetation with floating leaves . eg. Nymphaea 
iii) Zone of submergent vegetation: eg. All pond weeds like Hydrilla , Rupia, 
musk grass etc. 
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(ii) Consumers/Heterotrophs are animals which feed directly or indirectly on 
autotrophs eg. Tadpole, snails, sunfish, bass etc. Pond animals can be classified into the 
following groups 

(a) Zooplanktons are floating animals. Cyclops, Cypris 
(b) Nektons are the animals that can swim and navigate at will. Eg. fishes 
(c) Benthic animals are the bottom dwellers: beetle, mites, mollusks and some 
crustaceans.  

 
(iii) Decomposers: They are distributed through out the entire in the whole pond but 
in the sediment most abundant. There are bacteria and fungi. (Rhizopus, Penicillium, 
Curvularia ,Cladosporium) found at the bottom of the pond. 

 

Energy Flow Through Ecosystem: 
Food chains and energy flow are the functional properties of ecosystems which make 
them dynamic. The biotic and abiotic components of an ecosystem are linked through 
them. 
 

Food Chain 
Transfer of food energy from green plants (producers) through a series of organisms 
with repeated eating and being eaten is called a food chain.  

 
Each step in the food chain is called trophic level. In the above example grasses are 1st, 
and eagle represents the 5th trophic level. During this process of transfer of energy some 
energy is lost into the system as heat energy and is not available to the next trophic 
level. Therefore, the number of steps are limited in a chain to 4 or 5. Following trophic 
levels can be identified in a food chain. 
 
(1) Autotrophs: They are the producers of food for all other organisms of the 
ecosystem. They are largely green plants and convert inorganic material in the presence 
of solar energy by the process of photosynthesis into the chemical energy (food). The 
total rate at which the radiant energy is stored by the process of photosynthesis in the 
green plants is called Gross Primary Production (GPP). This is also known as total 
photosynthesis or total assimilation. From the gross primary productivity a part is 
utilized by the plants for its own metabolism. The remaining amount is stored by the 
plant as Net Primary Production (NPP) which is available to consumers.  
  
(2) Herbivores: The animals which 
eat the plants directly are called 
primary consumers or herbivores 
e.g. insects, birds, rodents and 
ruminants. 
(3) Carnivores: They are 
secondary consumers if they feed 
on herbivores and tertiary 
consumers if they use carnivores as 
their food. e.g. frog, dog, cat and 
tiger. 
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(4) Omnivores: Animals that eat both plant and animals e.g. pig, bear and man 
  
(5) Decomposers: They take care of the dead remains of organisms at each trophic 
level and help in recycling of the nutrients e.g. bacteria and fungi.  
 
There are two types of food chains: 
 

(i) Grazing food chains: which starts from the green plants that make food for 
herbivores and herbivores in turn for the carnivores. 

(ii) Detritus food chains: start from the dead organic matter to the detrivore 
organisms which in turn make food for protozoan to carnivores etc. 

 
In an ecosystem the two chains are 
interconnected and make y-
shaped food chain. These two 
types of food chains are:- 
 
 

Significance of studying food chains 
 
1. It helps in understanding the feeding relations and interactions among different 
organisms of an ecosystem. 
 
2. It explain the flow of energy and circulation of materials in ecosystems. 
 
3. It help in understanding the concept of biomagnification in ecosystems. 
 

Food web 
 
Trophic levels in an ecosystem are not linear rather 
they are interconnected and make a food web. Thus 
food web is a network interconnected food chains 
existing in an ecosystem. One animal may be a 
member of several different food chains. Food webs 
are more realistic models of energy flow through an 
ecosystem. 
 
The flow of energy in an ecosystem is always linear 
or one way. The quantity of energy flowing through 
the successive trophic levels decreases as shown by 
the reduced sizes of boxes in figure. At every step in 
a food chain or web the energy received by the 
organism is used to sustain itself and the left over is 
passed on to the next trophic level. 
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Ecological pyramid 
 
Ecological pyramids are the graphic representations of trophic levels in an ecosystem. 
They are pyramidal in shape and they are of three types: The producers make the base 
of the pyramid and the subsequent tiers of the pyramid represent herbivore, carnivore 
and top carnivore levels. 

 
(1) Pyramid of number: This represents the number of organisms at each trophic 
level. For example in a grassland the number of grasses is more than the number of 
herbivores that feed on them and the number of herbivores is more than the number of 
carnivores. In some instances the pyramid of number may be inverted, i.e herbivores 
are more than primary producers as you may observe that many caterpillars and insects 
feed on a single tree. 
 
(2) Pyramid of biomass: This represents the total standing crop biomass at each 
trophic level. Standing crop biomass is the amount of the living matter at any given time. 
It is expressed as gm/unit area or kilo cal/unit area. In most of the terrestrial 
ecosystems the pyramid of biomass is upright. However, in case of aquatic ecosystems 
the pyramid of biomass may be inverted e.g. in a pond phytoplankton are the main 
producers, they have very short life cycles and a rapid turn over rate (i.e. they are 
rapidly replaced by new plants). Therefore, their total biomass at any given time is less 
than the biomass of herbivores supported by them.  
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(3) Pyramid of energy: This pyramid represents the total amount of energy at each 
trophic level. Energy is expressed in terms of rate such as kcal/unit area /unit time or 
cal/unit area/unit time.eg. in a lake autotroph energy is 20810 kcal/m/year. Energy 
pyramids are never inverted. 
 

Ecological Efficiency 
 
The amount of energy decreases at each subsequent trophic level. This is due to two 
reasons: 

1. At each trophic a part of the available energy is lost in respiration or used up in 
metabolism. 

2. A part of energy is lost at each transformation, i.e. when it moves from lower to 
higher trophic level as heat. 

 
It is the ratio between the amount of energy acquired from the lower trophic level and 
the amount of energy transferred from higher trophic level is called ecological 
efficiency. Lindman in 1942 defined these ecological efficiencies for the 1st time and 
proposed 10% rule e.g. if autotrophs produce 100 cal, herbivores will be able to store 
10 cal. and carnivores 1cal. However, there may be slight variations in different 
ecosystems and ecological efficiencies may range from 5 to 35%. 

 

Hemeostatis of Ecosystem 
 
Ecosystems are capable of 
maintaining their state of 
equilibrium. They can regulate 
their own species structure and 
functional processes. This 
capacity of ecosystem of self 
regulation is known as 
homeostasis. In ecology the term 
applies to the tendency for a 
biological systems to resist 
changes. For example, in a pond ecosystem if the population of zooplankton increased, 
they would consume large number of the phytoplankton and as a result soon 
zooplankton would be short supply of food for them. As the number zooplankton is 
reduced because of starvation, phytoplankton population start increasing. After some 
time the population size of zooplankton also increases and this process continues at all 
the trophic levels of the food chain.  
 
Note that in a homeostatic system, negative feed back mechanism is responsible for 
maintaining stability in a ecosystem. However, homeostatic capacity of ecosystems is 
not unlimited as well as not everything in an ecosystem is always well regulated. You 
will learn about the scope and limitations homeostatic mechanisms when you gain more 
knowledge about ecosystems. Humans are the greatest source of disturbance to 
ecosystems. 

************* 
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Chapter-2: Biogeochemical Cycles 
 
In ecosystems flow of energy is linear but that of nutrients is cyclical. This is because 
energy flows down hill i.e. it is utilized or lost as heat as it flows forward The nutrients 
on the other hand cycle from dead remains of organisms released back into the soil by 
detrivores which are absorbed again i.e. nutrient absorbed from soil by the root of 
green plants are passed on to herbivores and then carnivores. The nutrients locked in 
the dead remains of organisms and released back into the soil by detrivores and 
decomposers. This recycling of the nutrients is called biogeochemical or nutrient cycle 
(Bio = living, geo = rock chemical = element). There are more than 40 elements required 
for the various life processes by plants and animals. The entire earth or biosphere is a 
closed system i.e. nutrients are neither imported nor exported from the biosphere. 
 
There are two important components of a biogeochemical cycle 

(1) Reservoir pool - atmosphere or rock, which stores large amounts of nutrients. 
(2) Cycling pool or compartments of cycle-They are relatively short storages of 

carbon in the form of plants and animals. 

 
Carbon cycle 
 
The source of all carbon is carbon dioxide present in the atmosphere. It is highly soluble 
in water; therefore, oceans also contain 
large quantities of dissolved carbon 
dioxide. The global carbon cycle consists 
of following steps- 
 

Photosynthesis 
Green plants in the presence of sunlight 
utilize CO2 in the process of 
photosynthesis and convert the 
inorganic carbon into organic matter 
(food) and release oxygen. Apart of the 
food made through photosynthesis is 
used by plants for their own metabolism 
and the rest is stored as their biomass 
which is available to various herbivores, 
heterotrophs, including human beings and microorganisms as food. Annually 4-9 x1013 

kg of CO2 is fixed by green plants of the entire biosphere. Forests acts as reservoirs of 
CO2 as carbon fixed by the trees remain stored in them for long due to their long life 
cycles.Avery large amount of CO2 is released through forest fires. 
 

Respiration 
Respiration is carried out by all living organisms. It is a metabolic process where food is 
oxidized to liberate energy, CO2 and water. The energy released from respiration is used 
for carrying out life processes by living organism (plants, animals, decomposers etc.). 
Thus CO2 is released into of the atmosphere through this process. 
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Decomposition 
All the food assimilated by animals or synthesized by plant is not metabolized by them 
completely.Amajor part is retained by them as their own biomass which becomes 
available to decomposers on their death. The dead organic matter is decomposed by 
microorganisms and CO2 is released into the atmosphere by decomposers. 
 

Combustion 
Burning of biomass releases carbon dioxide into the atmosphere.  
 

Impact of human activities 
 
The global carbon cycle has been increasingly disturbed by human activities particularly 
since the beginning of industrial era. Large scale deforestation and ever growing 
consumption of fossil fuels by growing numbers of industries, power plants and 
automobiles are primarily responsible for increasing emission of carbon dioxide. 
 
Carbon dioxide has been continuously increasing in the atmosphere due to human 
activities such as industrialization, urbanization and increasing use and number of 
automobiles. This is leading to increase concentration of CO2 in the atmosphere, which 
is a major cause of global warming. 

 
Nitrogen cycle 
 
Nitrogen is an essential component of protein and required by all living organisms 
including human beings. 
 
Our atmosphere contains nearly 79% of 
nitrogen but it can not be used directly by the 
majority of living organisms. Broadly like 
corbon dioxide, nitrogen also cycles from 
gaseous phase to solid phase then back to 
gaseous phase through the activity of a wide 
variety of organisms. Cycling of nitrogen is 
vitally important for all living organisms. There 
are five main processes which essential for 
nitrogen cycle are elaborated below.  
 

Nitrogen fixation:  
This process involves conversion of gaseous 
nitrogen into Ammonia, a form in which it can 
be used by plants. Atmospheric nitrogen can be 
fixed by the following three methods:- 
 

(i) Atmospheric fixation: Lightening, combustion and volcanic activity help in 
the fixation of nitrogen. 
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(ii) Industrial fixation: At high temperature (400oC) and high pressure (200 
atm.), molecular nitrogen is broken into atomic nitrogen which then 
combines with hydrogen to form ammonia. 

(iii) Bacterial fixation:  
                    There are two types of bacteria- 

 
 (i) Symbiotic bacteria e.g. Rhizobium in the root nodules of leguminous plants. 
 (ii) Freeliving or symbiotic e.g. 1. Nostoc 2. Azobacter 3. Cyanobacteria can      
combine atmospheric or dissolved nitrogen with hydrogen to form ammonia. 

 

Nitrification:  
It is a process by which ammonia is converted into nitrates or nitrites by Nitrosomonas 
and Nitrococcus bacteria respectively. Another soil bacteria Nitrobacter can covert 
nitrate into nitrite. 
 

Assimilation:  
In this process nitrogen fixed by plants is converted into organic molecules such as 
proteins, DNA, RNA etc. These molecules make the plant and animal tissue. 
 

Ammonification :  
Living organisms produce nitrogenous waste products such as urea and uric acid. These 
waste products as well as dead remains of organisms are converted back into inorganic 
ammonia by the bacteria This process is called ammonification.Ammonifying bacteria 
help in this process. 
 

Denitrification:  
Conversion of nitrates back into gaseous nitrogen is called denitrification. Denitrifying 
bacteria live deep in soil near the water table as they like to live in oxygen free medium. 
Denitrification is reverse of nitrogen fixation. 
 

Water Cycle 
 
Water is essential for life. No 
organism can survive without water. 
Precipitation (rain, snow, slush dew 
etc.) is the only source of water on 
the earth. Water received from the 
atmosphere on the earth returns back 
to the atmosphere as water vapour 
resulting from direct evaporation and 
through evapotranspiration the 
continuous movement of water in the 
biosphere is called water cycle 
(hydrological cycle). You have already studied that earth is a watery planet of the solar 
system, about 2/3rd of earth surface is covered with water. However a very small 
fraction of this is available to animals and plants. Water is not evenly distributed 
throughout the surface of the earth. Almost 95 % of the total water on the earth is 
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chemically bound to rocks and does not cycle. Out of the remaining 5%, nearly 97.3% is 
in the oceans and 2.1% exists as polar ice caps. Thus only 0.6% is present as fresh water 
in the form of atmospheric water vapours, ground and soil water. 
 
The driving forces for water cycle are 1) solar radiation 2) gravity. 
 
Evaporation and precipitation are two main processes involved in water cycle. These 
two processes alternate with each other Water from oceans, lakes, ponds, rivers and 
streams evaporates by sun’s heat energy. Plants also transpire huge amounts of water. 
Water remains in the vapour state in air and forms clouds which drift with wind. Clouds 
meet with the cold air in the mountainous regions above the forests and condense to 
form rain precipitate which comes down due to gravity. 
 
On an average 84% of the water is lost from the surface of the through oceans by 
evaporation.While 77% is gained by it from precipitation. Water run off from lands 
through rivers to oceans makes up 7% which balances the evaporation deficit of the 
ocean. On land, evaporation is 16% and precipitation is 23%. 
 

************* 
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Chapter-3: Environment Pollution 
 
Pollution may be defined as addition of undesirable material into the environment as a 
result of human activities. The agents which cause environmental pollution are called 
pollutants. Apollutants may be defined as a physical, chemical or biological substance 
unintentionally released into the environment which is directly or indirectly harmful to 
humans and other living organisms. 

 
Types of Pollution 
Pollution may be of the following types: 
1. Air pollution 
2. Noise pollution 
3. Water pollution 
4. Soil pollution 
5. Thermal pollution 
6. Radiation pollution 

 

Air Pollution 
Air pollution is a result of industrial and certain domestic activity.An ever increasing use 
of fossil fuels in power plants, industries, transportation, mining, construction of 
buildings, stone quarries had led to air pollution. Air pollution may be defined as the 
presence of any solid, liquid or gaseous substance including noise and radioactive 
radiation in the atmosphere in such concentration that may be directly and indirectly 
injurious to humans or other living organisms, plants, property or interferes with the 
normal nvironmental processes. Air pollutants are of two types (1) suspended 
particulate matter, and (2) gaseous pollutants like carbon dioxide (CO2), NOx etc. 

 
Particulate pollutants 
 
Particulate matter suspended in air are dust and soot released from the industrial 
chimneys. Their size ranges from 0.001 to 500 µm in diameter. Particles less than 10µm 
float and move freely with the air current. Particles which are more than 10µm in 
diameter settle down. Particles less than 0.02 µm form persisent aerosols. Major source 
of SPM (suspended particulate matter) are vehicles, power plants, construction 
activities, oil refinery, railway yard, market place, industries, etc. 
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Fly ash 
Fly ash is ejected mostly by thermal power plants as by products of coal burning 
operations. Fly ash pollutes air and water and may cause heavy metal pollution in water 
bodies. Fly ash affects vegetation as a result of its direct deposition on leaf surfaces or 
indirectly through its deposition on soil. Fly ash is now being used for making bricks 
and as a land fill material. 
 

Lead and other metals particles 
Tetraethyl lead (TEL) is used as an anti-knock agent in petrol for smooth and easy 
running of vehicles. The lead particles coming out from the exhaust pipes of vehicles is 
mixed with air. If inhaled it produces injurious effects on kidney and liver and interferes 
with development of red blood cells. Lead mixed with water and food can create 
cumulative poisoning. It has long term effects on children as it lowers intelligence. 
Oxides of iron, aluminum, manganese, magnesium, zinc and other metals have adverse 
effect due to deposition of dust on plants during mining operations and metallurgical 
processes. They create physiological, biochemical and developmental disorders in 
plants and also contribute towards reproductive failure in plants. 
 

Gaseous Pollutants 
Power plants, industries, different types of vehicles – both private and commercial use 
petrol, diesel as fuel and release gaseous pollutants such as carbon dioxide, oxides of 
nitrogen and sulphur dioxide along with particulate matter in the form of smoke.All of 
these have harmful effects on plants and humans. 
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Prevention and control of air pollution 
 
(i) Indoor air pollution 
 
Poor ventilation due to faulty design of buildings leads to pollution of the confined 
space. Paints, carpets, furniture, etc. in rooms may give out volatile organic compounds 
(VOCs). Use of disinfectants, fumigants, etc. may release hazardous gases. In hospitals, 
pathogens present in waste remain in the air in the form of spores. This can result in 
hospital acquired infections and is an occupational health hazard. In congested areas, 
slums and rural areas burning of firewood and biomass results in lot of smoke. Children 
and ladies exposed to smoke may suffer from acute respiratory problems which include 
running nose, cough, sore throat, lung infection, asthama, difficulty in breathing, noisy 
respiration and wheezing. 
  
(ii) Prevention and control of indoor air pollution 
 
Use of wood and dung cakes should be replaced by cleaner fuels such as biogas, 
kerosene or electricity. But supply of electricity is limited. Similarly kerosene is also 
limited. Improved stoves for looking like smokeless chullahs have high thermal 
efficiency and reduced emission of pollutants including smoke. The house designs 
should incorporate a well ventilated kitchen. Use of biogas and CNG (Compressed 
Natural Gas) need to be encouraged. Those species of trees such as baval (Acacia 
nilotica) which are least smoky should be planted and used. Charcoal is a comparatively 
cleaner fuel. Indoor pollution due to decay of exposed kitchen waste can be reduced by 
covering the waste properly. Segregation of waste, pretreatment at source, sterilization 
of rooms will help in checking indoor air pollution.  
 
 
(iii) Prevention and control of industrial pollution  
 
Industrial pollution can be greatly reduced by:  

(a) use of cleaner fuels such as liquefied natural gas (LNG) in power plants, 
fertilizer plants etc. which is cheaper in addition to being environmentally friendly. 

(b) employing environment friendly industrial processes so that emission of 
pollutants and hazardous waste is minimized. 

(c) installing devices which reduce release of pollutants. Devices like filters, 
electrostatic precipitators, inertial collectors, scrubbers, gravel bed filters or dry 
scrubbers are described below: 

 
(i) Filters – Filters remove particulate matter from the gas stream. The medium of a 
filter may be made of fibrous materials like cloth, granular material like sand, a rigid 
material like screen, or any mat like felt pad. Baghouse filtration system is the most 
common one and is made of cotton or synthetic fibres ( for low temperatures) or glass 
cloth fabrics (for higher temperature up to 290oC). 
 
(ii) Electrostatic precipitators (ESP)- The emanating dust is charged with ions and 
the ionized particulate matter is collected on an oppositely charged surface. The 
particles are removed from the collection surface by occasional shaking or by rapping 



Environmental Science 2017 
 

18  

 

the surface. ESPs are used in boilers, furnaces, and many other units of thermal power 
plants, cement factories, steel plants, etc. 
 
(iii) Inertial collectors – It works on the principle that inertia of SPM in a gas is higher 
than its solvent and as inertia is a function of the mass of the particulate matter this 
device collects heavier particles more efficiently. ‘Cyclone’is a common inertial collector 
used in gas cleaning plants. 
 
(iv) Scrubbers – Scrubbers are wet collectors. They remove aerosols from a stream of 
gas either by collecting wet particles on a surface followed by their removal, or else the 
particles are wetted by a scrubbing liquid. The particles get trapped as they travel from 
supporting gaseous medium across the interface to the liquid scrubbing medium. 
Gaseous pollutants can be removed by absorption in a liquid using a wet scrubber and 
depends on the type of the gas to be removed e.g. for removal of sulphur dioxide 
alkaline solution is needed as it dissolves sulphur dioxide. Gaseous pollutants may be 
absorbed on an activated solid surface like silica gel, alumina, carbon, etc. Silica gel can 
remove water vapour. Condensation allows the recovery of many by products in coal 
and petroleum processing industries from their liquid effluents. 
 
Apart from the use of above mentioned devices, other control measures are- 
1. increasing the height of chimneys.  
2. closing industries which pollute the environment.  
3. shifting of polluting industries away from cities and heavily populated areas. 
4. development and maintenance of green belt of adequate width. 
 
 
(iv)  Control of vehicular pollution 
 
1. The emission standards for automobiles have been set which if followed will reduce 
the pollution. Standards have been set for the durability of catalytic converters which 
reduce vehicular emission. 
 
2. In cities like Delhi, motor vehicles need to obtain Pollution Under Control (PUC) 
certificate at regular intervals. This ensures that levels of pollutants emitted from 
vehicle exhaust are not beyond the prescribed legal limits. 
 
3. The price of diesel is much cheaper than petrol which promotes use of diesel. To 
reduce emission of sulphurdioxide, sulphur content in diesel has been reduced to 
0.05%. 
 
4. Earlier lead in the form of tetraethyl lead was added in the petrol to raise octane level 
for smooth running of engines.Addition of lead in petrol has been banned to prevent 
emission of lead particles with the vehicular emission. 
 
5. Alternate fuels like CNG is being encouraged for use in public transport vehicles. 

‘ 
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Noise Pollution 
Noise is one of the most pervasive pollutant.Amusical clock may be nice to listen during 
the day, but may be an irritant during sleep at night. Noise by definition is “sound 
without value” or “any noise that is unwanted by the recipient”. Noise in industries such 
as stone cutting and crushing, steel forgings , loudspeakers, shouting by hawkers selling 
their wares, movement of heavy transport vehicles, railways and airports leads to 
irritation and an increased blood pressure, loss of temper, decrease in work efficiency, 
loss of hearing which may be first temporary but can become permanent in the noise 
stress continues. It is therefore of utmost importance that excessive noise is controlled. 
Noise level is measured in terms of decibels (dB). W.H.O. (World Health Organization) 
has prescribed optimum noise level as 45 dB by day and 35 dB by night.Anything above 

80 dB is hazardous.  
 

Sources of noise pollution 
Noise pollution is a growing problem.All human activities contribute to noise pollution 
to varying extent. Sources of noise pollution are many and may be located indoors or 
outdoors. Indoor sources include noise produced by radio, television, generators, 
electric fans, air coolers, air conditioners, different home appliances, and family conflict. 
Noise pollution is more in cities due to a higher concentration of population and 
industries and activities such as transportation. Noise like other pollutants is a by 
product of industrialization, urbanization and modern civilization. 
 
Outdoor sources of noise pollution include indiscriminate use of loudspeakers, 
industrial activities, automobiles, rail traffic, aeroplanes and activities such as those at 
market place, religious, social, and cultural functions, sports and political rallies. In rural 
areas farm machines, pump sets are main sources of noise pollution. During festivals, 
marriage and many other occasions, use of fire crackers contribute to noise pollution.  
 

Effects of noise pollution 
Noise pollution is highly annoying and irritating. Noise disturbs sleep, causes 
hypertension (high blood pressure), emotional problems such as aggression, mental 
depression and annoyance. Noise pollution adversely affects efficiency and performance 
of individuals.  
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Prevention and control of noise pollution 
Following steps can be taken to control or minimize noise pollution- 

1. Road traffic noise can be reduced by better designing and proper maintenance of 
vehicles. 

2. Noise abatement measures include creating noise mounds, noise attenuation 
walls and well maintained roads and smooth surfacing of roads. 

3. Retrofitting of locomotives, continuously welded rail track, use of electric 
locomotives or deployment of quieter rolling stock will reduce noises emanating 
from trains. 

4. Air traffic noise can be reduced by appropriate insulation and introduction of 
noise regulations for take off and landing of aircrafts at the airport. 

5. Industrial noises can be reduced by sound proofing equipment like generators 
and areas producing lot of noise. 

6. Power tools, very loud music and land movers, public functions using 
loudspeakers, etc should not be permitted at night. Use of horns, alarms, 
refrigeration units, etc. is to be restricted. Use of fire crackers which are noisy 
and cause air pollution should be restricted. 

7. Agreen belt of trees is an efficient noise absorber. 
 

Water Pollution 
Addition or presence of undesirable substances in water is called water pollution. Water 
pollution is one of the most serious environmental problems. Water pollution is caused 
by a variety of human activities such as industrial, agricultural and domestic. 
Agricultural run off laden with excess fertilizers and pesticides, industrial effluents with 
toxic substances and sewage water with human and animal wastes pollute our water 
thoroughly. Natural sources of pollution of water are soil erosion, leaching of minerals 
from rocks and decaying of organic matter. Rivers, lakes, seas, oceans, estuaries and 
ground water sources may be polluted by point or non-point sources. When pollutants 
are discharged from a specific location such as a drain pipe carrying industrial effluents 
discharged directly into a water body it represents point source pollution. In contrast 
non-point sources include discharge of pollutants from diffused sources or from a larger 
area such as run off from agricultural fields, grazing lands, construction sites, 
abandoned mines and pits, roads and streets. 
 

Sources of water pollution 
Water pollution is the major source of water born diseases and other health problems. 
Sediments brought by runoff water from agricultural fields and discharge of untreated 
or partially treated sewage and industrial effluents, disposal of fly ash or solid waste 
into or close to a water body cause severe problems of water pollution. Increased 
turbidity of water because of sediments reduces penetration of light in water that 
reduces photosynthesis by aquatic plants. 
 
Pollution due to pesticides and inorganic chemicals 

1. Pesticides like DDT and others used in agriculture may contaminate water 
bodies. Aquatic organisms take up pesticides from water get into the food chain 
(aquatic in this case) and move up the food chain. At higher trophic level they get 
concentrated and may reach the upper end of the food chain. 
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2. Metals like lead, zinc, arsenic, copper, mercury and cadmium in industrial waste 
waters adversely affect humans and other animals.Arsenic pollution of ground 
water has been reported from West Bengal, Orissa, Bihar, Western U.P. 
Consumption of such arsenic polluted water leads to accumulation of arsenic in 
the body parts like blood, nails and hairs causing skin lesions, rough skin, dry 
and thickening of skin and ultimately skin cancer. 

3. Pollution of water bodies by mercury causes Minamata disease in humans and 
dropsyin fishes. Lead causes displexia, cadmium poisoning causesItai – Itai 
disease etc. 

4. Oil pollution of sea occurs from leakage from ships, oil tankers, rigs and 
pipelines. Accidents of oil tankers spill large quantity of oil in seas which kills 
marine birds and adversely affects other marine life and beaches. 

 
Thermal pollution 
Power plants- thermal and nuclear, chemical and other industries use lot of water 
(about 30 % of all abstracted water) for cooling purposes and the used hot water is 
discharged into rivers, streams or oceans. The waste heat from the boilers and heating 
processes increases the temperature of the cooling water. Discharge of hot water may 
increase the temperature of the receiving water by 10 to 15 °C above the ambient water 
temperature. This is thermal pollution. Increase in water temperature decreases 
dissolved oxygen in water which adversely affects aquatic life. Unlike terrestrial  
ecosystems, the temperature of water bodies remain steady and does not change very 
much. Accordingly, aquatic organisms are adopted to a uniform steady temperature of 
environment and any fluctuation in water temperature severely affects aquatic plants 
and animals. Hence discharge of hot water from power plants adversely affects aquatic 
organisms. Aquatic plants and animals in the warm tropical water live dangerously 
close to their upper limit of temperature, particularly during the warm summer months. 
It requires only a slight deviation from this limit to cause a thermal stress to these 
organisms. 
 
Discharge of hot water in water body affects feeding in fishes, increases their 
metabolism and affects their growth. Their swimming efficiency declines. Running away 
from predators or chasing prey becomes difficult. Their resistance to diseases and 
parasites decreases.  
 
Due to thermal pollution biological diversity is reduced. One of the best methods of 
reducing thermal pollution is to store the hot water in cooling ponds, allow the water to 
cool before releasing into any receiving water body 
 
Ground water pollution 
Lot of people around the world depend on ground water for drinking, domestic, 
industrial and agricultural uses. Generally groundwater is a clean source of water. 
However, human activities such as improper sewage disposal, dumping of farm yard 
manures and agricultural chemicals, industrial effluents are causing pollution of ground 
water. 
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Eutrophication 
‘Eu’ maens well or healthy and ‘trophy’ means nutrition. The enrichment of water 
bodies with nutrients causes entrophication of the water body 
 
Discharge of domestic waste, agricultural surface runoff, land drainage and industrial 
effluents in a water body leads to rapid nutrients enrichment in a water body.The 
excessive nutrient enrichment in a water body encourages the growth of algae 
duckweed, water hyacinth, phytoplankton and other aquatic plants.The biological 
demand for oxygen (BOD) increases with the increase in aquatic organisms.As more 
plants grow and die, the dead and decaying plants and organic matter acted upon by 
heterotrophic prtozoans and bacteria, deplete the water of dissolved oxygen (DO). 
Decrease in DO result in sudden death of large population of fish and other aquatic 
organisms including plants, releasing offensive smell and makes the water unfit for 
human use. The sudden and explosive growth of phytoplankton and algae impart green 
colour to the water is known as water bloom, or “algal blooms”. These phytoplankton 
release toxic substances in water that causes sudden death of large population of fishes. 
This phenomenon of nutrient enrichment of a water body is called eutrophication. 
Human activities are mainly responsible for the eutrophication of a growing number of 
lakes and water bodies in the country 
 

Methods for control of water pollution and water recycling 
 
 
Control water pollution 
Waste water from domestic or industrial sources or from garbage dumps is generally 
known as sewage. It may also contain rain water and surface runoff. The sewage water 
can be treated to make it safe for disposal into water bodies like rivers, lakes etc. The 
treatment involves three stages: primary, secondary and tertiary.  This includes 1. 
sedimentation, 2. coagulation/flocculation, 3.filtration, 4.disinfection, 5.softening and 
6.aeration.  
 
The first four steps are of primary treatment. The first three steps are involved in 
primary treatment remove suspended particulate matter. Secondary treatment removes 
organic solids, left out after primary treatment, through their microbial decomposition. 
Effluents after secondary treatment may be clean but contain large amounts of nitrogen, 
in form of ammonia, nitrates and phosphorous which can cause problem of 
eutrophication upon their discharge into a receiving water body such as river, lake or 
pond. The tertiary treatment is meant to remove nutrients, disinfect for removing 
pathogenic bacteria, and aeration removes hydrogen sulphide and reduce the amount of 
carbon dioxide and make water healthy and fit for aquatic organisms. This treatment of 
waste water or sewage is carried out in effluent treatment plants especially built for this 
purpose. The residue obtained from primary treatment one known as sludge. 
 
Water recycling 
With increasing population the requirement for water is increasing rapidly. However, 
the availability of water is limited but an ever increasing water withdrawal from 
different sources such as rivers, lakes and ground water is depleting these sources and 
deteriorating their water quality. Therefore, it is essential to utilize the available water 
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with maximum economy. This involves recycling of waste water for certain uses with or 
without treatment. Recycling refers to the use of waste-water by the original user prior 
to the discharge either to a treatment system or to a receiving water body. Thus the 
waste water is recovered and repetitively recycled with or without treatment by the 
same user. 
 

Control of water pollution 
The following measures can be adopted to control water pollution: 
(a) The water requirement should be minimized by altering the techniques involved. 
(b) Water should be reused with or without treatment. 
(c) Recycling of water after treatment should be practiced to the maximum extent 
possible. 
(d) The quantity of waste water discharge should be minimized. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Contd.. 
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Soil Pollution 

Addition of substances which adversely affect the quality of soil or its fertility is known 
as soil pollution.Generally polluted water also pollute soil. Solid waste is a mixture of 
plastics, cloth, glass, metal and organic matter, sewage, sewage sludge, building debris, 
generated from households, commercial and industries establishments add to soil 
pollution. Fly ash, iron and steel slag, medical and industrial wastes disposed on land 
are important sources of soil pollution. In addition, fertilizers and pesticides from 
agricultural use which reach soil as run-off and land filling by municipal waste are 
growing cause of soil pollution.Acid rain and dry deposition of pollutants on land 
surface also contribute to soil pollution. 
 

Sources of soil pollution 
Plastic bags – Plastic bags made from low density polyethylene (LDPE), is virtually 
indestructible, create colossal environmental hazard. The discarded bags block drains 
and sewage systems. Leftover food, vegetable waste etc. on which cows and dogs feed 
may die due to the choking by plastic bags. Plastic is non biodegradable and burning of 
plastic in garbage dumps release highly toxic and poisonous gases like carbon 
monoxide, carbon dioxide, phosgene, dioxine and other poisonous chlorinated 
compounds. 
 
Industrial sources – It includes fly ash, chemical residues, metallic and nuclear wastes. 
Large number of industrial chemicals, dyes, acids, etc. find their way into the soil and 
are known to create many health hazards including cancer. 
 
Agricultural sources –Agricultural chemicals especially fertilizers and pesticides 
pollute the soil. Fertilizers in the run off water from these fields can cause 
eutrophication in water bodies. Pesticides are highly toxic chemicals which affect 
humans and other animals adversely causing respiratory problems, cancer and death. 
 
Control of soil pollution 
 
Indiscriminate disposal of solid waste should be avoided. 
To control soil pollution, it is essential to stop the use of plastic bags and instead use 
bags of degradable materials like paper and cloth. Sewage should be treated properly 
before using as fertilizer and as landfills. The organic matter from domestic, agricultural 
and other waste should be segregated and subjected to vermicomposting which 
generates useful manure as a by product. The industrial wastes prior to disposal should 
be properly treated for removing hazardous materials. Biomedical waste should be 
separately collected and incinerated in proper incinerators. 
 
 
 

************** 
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Chapter-4: Biodiversity 
Sum total of all the variety of living organisms on earth constitute biodiversity. 
Biological diversity is usually considered at three different levels – a) genetic diversity 
i.e. at genetic level , b) species diversity i.e. at the level of species, and c) ecosystem 
diversity i.e. at the level of ecosystem. 
 

Genetic diversity 
Each species, varying from bacteria to higher plants and animals, stores an immense 
amount of genetic information. For example, the number of genes is about 450-700 in 
mycoplasma, 4000 in bacteria (eg. Escherichia coli) , 13,000 in Fruit-fly (Drosophila 
melanogaster); 32,000 – 50,000 in rice (Oryza sativa); and 35,000 to 45,000 in human 
beings (Homo sapiens sapiens). This variation of genes, not only of numbers but of 
structure also, is of great value as it enables a population to adapt to its environment 
and to respond to the process of natural selection. If a species has more genetic 
variation, it can adapt better to the changed environmental conditions. Lower diversity 
in a species leads to genetic uniformity of genetically similar crop plants. This 
homogeneity is desirable in producing uniform quality of grain. But genetic uniformity 
restricts adaptability of a species to environmental stress as all the plants have same 
level of resistance. 
 
With the above background, genetic diversity refers to the variety of genes contained 
within species of plants, animals and micro-organisms. New genetic variation in 
individuals occurs by gene and chromosomal mutation, and in organisms with sexual 
reproduction may be spread across the population by recombination. For instance, two 
brothers differ in their structure, although their parents are the same. The differences 
could be in alleles (different variants of the same gene), in entire gene (the traits 
determining particular characteristics) or in chromosomal structure. The amount of 
genetic variation (gene pool) present in an inter-breeding population is shaped or 
decided by the process of natural selection. Selection leads to certain genetic attributes 
being preferred and results in changes in the frequency of genes within this pool. This 
forms the basis of adaptation among the living organisms. India has high genetic 
diversity and is regarded as a Vavilov’s centre of high crop genetic diversity – so named 
after the Russian agro-botanist N I Vavilov, who identified eight such centres of origin of 
cultivated plants around the world in the 1950s. 
 

Species diversity 
Species diversity refers to the variety of species within a geographical area. 
Species diversity can be measured in terms of: 
 
(a) Species richness – refers to the number of various species in a defined area. 
(b) Species abundance – refers to the relative numbers among species. For example, 
the number of species of plants, animals and microorganisms may be more in an area 
than that recorded in another area. 
(c) Taxonomic or phylogenetic diversity – refers to the genetic relationships between 
different groups of species. 
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Kinds of species that are present in an area is also important. When taxonomically 
unrelated species are present in an area, the area represents greater species diversity as 
compared to an area represented by taxonomically related species. At the global level, 
an estimated 1.7 million species of living organisms have been described to date and 
many more are yet to be discovered. It has been currently estimated that the total 
number of species may vary from 5 - 50 millions. Species diversity is not evenly 
distributed across the globe. The overall richness of species is concentrated in 
equatorial regions and tends to decrease as one moves from equatorial to polar regions. 
In addition, biodiversity in land ecosystems generally decreases with increasing 
altitude. The other factors that influence biodiversity are amount of rainfall and nutrient 
level in soil. In marine ecosystems, species richness tends to be much higher in 
continental shelves. India is a country of vast diversity and it is among the 12 “mega-
diversity” countries in the world. 

 
Ecosystem diversity 
It refers to the presence of different types of ecosystems. For instance, the tropical south 
India with rich species diversity will have altogether different structure compared to 
the desert ecosystem which has far less number of plant and animal species. Likewise, 
the marine ecosystem although has many types of fishes, yet it differs from the 
freshwater ecosystem of rivers and lakes in terms of its characteristics. So such 
variations at ecosystem level are termed as ecosystem diversity. 
 
As stated above, ecosystem diversity encompasses the broad differences between 
ecosystem, and the diversity of the habitats and ecological processes occurring within 
each ecosystem type. India has very diverse terrestrial and aquatic ecosystems ranging 
from ice-capped Himalayas to deserts, from arid scrub to grassland to wetlands and 
tropical rainforests, from coral reefs to the deep sea. Each of these comprises a great 
variety of habitats and interactions between and within biotic and abiotic components. 
The most diversity-rich are western-ghats and the north-eastern region.Avery large 
number of species found in these ecosystems are endemic or found in these areas only 
in India i.e. they are found no where else except in India. The endemics are concentrated 
mainly in north-east, western-ghats, north-west Himalaya, andAndaman and Nicobar 
Islands.About 33% of the flowering plants recorded in India are endemic to our country. 
Indian region is also notable for endemic fauna. For example, out of recorded 
vertebrates, 53% freshwater fish, 60% amphibians, 36% reptiles and 10% mammalian 
fauna are endemic. 
 

Biodiversity Hotspots 
Biodiversity is not uniformly distributed across the geographical regions of the earth. 
Certain regions of the world are very rich in biodiversity. We call such areas as “mega 
diversity zones”. We also refer to them as “hot-spots”. For example, India accounts for 
only 2.4 % of the land area of the world; but it contributes approximately 8% species to 
the global diversity due to existence of such pockets. Norman Myers, a British Ecologist, 
developed the concept of hot spots in 1988 to designate priority areas for in situ 
conservation.According to him, the hot spots are the richest and the most threatened 
reservoirs of biodiversity on the earth. The criteria for determining a hot spot are: 

i) The area should support >1500 endemic species, 
ii) It must have lost over 70 % of the original habitat 
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Twenty-five biodiversity hot spots have been identified in the world. These hot spots 
are characterized by posing exceptionally high biodiversity. For example the total area 
of these 25 hot spots cover 1.4% of the total land area, support 44% of plant and 35% 
terrestrial vertebrates.  
 
Among the 25 hot spots of the world, 2 are found in India namely western ghats and the 
eastern Himalayas. These two areas of the country are exceptionally rich in flowering 
plants, reptiles, amphibians, butterflies and some species of mammals. The eastern 
Himalayan hot spot extends to the north – eastern India and Bhutan. The temperate 
forests are found at an altitude of 1780 to 3500 m. Many deep and semiisolated valleys 
are exceptionally rich in endemic plant species. The Western Ghat region lies parallel to 
the western coast of Indian peninsula for almost 1600 km, in Maharashtra, 
Karnataka,Tamil Nadu and Kerala.These forests at low elevation (500 m above mean 
sea level) are mostly evergreen, while those at 500- 1500 m height are generally semi-
evergreen forests. 
 

Causes of Biodiversity Loss: 
 
Loss of species is a serious cause of concern for human survival. It has been observed 
that 79 species of mammals, 44 of birds, 15 of reptiles and 3 of amphibians are 
threatened. Nearly 1500 species of plants are endangered in India. The threat to 
survival or loss may be caused in the following three ways: 

1. Direct ways: Deforestation, hunting, poaching, commercial exploitation. 
2. Indirect ways: Loss or modification of the natural habitats, introduction of 

exotic species, pollution, etc. 
3. Natural causes - Climate change. 

 
Among these causes, habitat destruction and over-exploitation are the main. 
 

Habitat (natural home) destruction may result from clearing and burning 
forests, draining and filling of wetlands, converting natural areas for agricultural or 
industrialuses, human settlements, mines, building of roads and other developmental 
projects. This way the natural habitats of organisms are changed or destroyed. These 
change either kill or force out may species from the area causing disruption of 
interactions among the species. Fragmentation of large forest tracts (eg. the corridores) 
affects the species occupying the deeper part of the forest and are first to 
disappear.Apart from the direct loss of species during the development activities, the 
new environment is unsuitable for the species to survive. Over exploitation reduces the 
size of the population of a species and may push it towards extinction. 
 

Introduction of exotic species: Seeds catch on people’s clothes. Mice, rats and 
birds hitch-hike on ships. When such species land in new places, they breed extra fast 
due to absence of any enemy and often wipe out the native species already present 
there. Exotic species (new species entering geographical region) may wipe out the 
native ones. A few examples are- 

i) Parthenium hysterophorus (Congress grass- a tropicalAmerican weed) has 
invaded many of the vacant areas in cities, towns and villages in India leading 
to removal of the local plants and the dependent animals. 
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ii) Nile perch, an exotic predatory fish introduced into Lake Victoria 
(SouthAfrica) threatened the entire ecosystem of the lake by eliminating 
several native species of the small Cichlid fish that were endemic to this 
freshwater aquatic system. 

iii) Water hyacinth clogs lakes and riversides and threatens the survival of many 
aquatic species. This is common in Indian plains. 

iv) Lantana camara (anAmerican weed) has invaded many forest lands in 
various parts of India and wiped out the native grass species. 

 

Pollution: Air pollution, acid rain destroy forests. Water pollution kills fishes and 
other aquatic plants and animals. Toxic and hazardous substances drained into 
waterways kill aquatic life. Oil spills kill coastal birds, plants and other marine animals. 
Plastic trash entangles wildlife. It is easy to see how pollution is a big threat to 
biodiversity. 
 

Population growth and poverty: Over six billion people live on the earth. Each 
year, 90 million more people are added.All these people use natural resources for food, 
water, medicine, clothes, shelter and fuel. Need of the poor and often greed of the rich 
generate continuous pressure resulting in over-exploitation and loss of biodiversity.  
 
The World Conservation Union (IUCN) (formerly known as International Union for the 
Conservation of Nature and Natural Resources, IUCN) has recognized eight Red List 
categories according to the conservation status of species.  

 
 
Status of threatened species 
The IUCN Red List is an authentic source of information for this purpose. The 2000 Red 
List is the latest available. It uses a set of criteria, relevant to all species and all regions 
of the world, to evaluate the extinction risk of species. The 2000 Red List contains 
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assessment of more than18,000 species; 11,000 of which are threatened (5,485 animals 
and 5611 plants). Out of these, 1,939 are listed as critically endangered (925 animals, 
and 1,014 plants). According to the Red List, in India, 44 plant species are critically 
endangered., 113 endangered and 87 vulnerable. Amongst animals, 18 are critically 
endangered, 54 endangered and 143 Vulnerable. A few examples of these plant and 
animals are given below : 
 

 
Conservation of Biodiversity 
Conservation is the planned management of natural resources, to retain the balance in 
nature and retain the diversity. It also includes wise use of natural resources in such a 
way that the needs of present generation are met and at the same time leaving enough 
for the future generations. Conservation of biodiversity is important to:-  

1. prevent the loss of genetic diversity of a species, 
2. save a species from becoming extinct, and 
3. protect ecosystems damage and degradation. 

Conservation efforts can be grouped into the following two categories: 
1. In-situ (on-site) conservation includes the protection of plants and animals 

within their natural habitats or in protected areas. Protected areas are land or 
sea dedicated to protect and maintain biodiversity. 

2. Ex-situ (off-site) conservation of plants and animals outside their natural 
habitats. These include botanical gardens, zoo, gene banks, seek bank, tissue 
culture and cryopreservation.  

 

In-situ methods: 
 

Protection of habitat:  
The main strategy for conservation of species is the protection of habitats in 
representative ecosystems. Currently, India has ninety six National Parks, five hundred 
Wildlife Sanctuaries, thirteen Biosphere Reserves, twenty seven Tiger Reserves and 
eleven Elephant Reserves covering an area of 15.67 million hectares or 4.7 % of the 
geographical area of the country. Twenty one wetlands, thirty mangrove areas and four 
coral reef areas have been identified for intensive conservation and management 
purposes by the Ministry of Environment and Forests, Govt. of India. 
 

National parks and sanctuaries 
India is unique in the richness and diversity of its vegetation and wildlife. India’s 
national parks and wildlife sanctuaries (including bird sanctuaries) are situated Ladakh 
in Himalayas to Southern tip of Tamil Nadu with its rich bio-diversity and heritage. 
Wildlife sanctuaries in India attract people from all over the world as the rarest of rare 
species are found here. With 96 national parks and over 500 wildlife sanctuaries, the 
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range and diversity of India’s wildlife heritage is unique. Some of the main sanctuaries 
in India are: The Jim Corbett Tiger Reserve- Uttaranchal, Kanha National Park, Madhya 
Pradesh, Bandhavgarh National Park- Madhya Pradesh, Ranthambhor National Park-
Sawai Madhopur, Gir National Park-Sasangir (Gujarat) etc. 
 
Wildlife lovers eager to see magnificent Bird Sancturaty at Bharatpur, Rajasthan as it is 
the second habitat in the world that is visited by the Siberian Cranes in winter and it 
provides a vast breeding area for the native water birds, Great Indian bustard is found 
in the Indian deserts. In wesern Himalayas, one can see birds like Himalayan monal 
pheasant, western tragopanm koklass, white crested khalij pheasant, griffon vultures, 
lammergiers, choughs, ravens. In theAndaman and Nicobar region, about 250 species 
and subspecies of birds are found, such as rare Narcondum horn bill, Nicobar pigeon 
and megapode. While the national parks and sanctuaries in South India, too. For e.g. 
Madumalai inTamil Nadu and Bandipur Tiger Reserve and Nagahole National Park in 
Karnataka. Many National Parks and Sancturies have been established to preserve 
wildlife in their natural environment. Some of them are given below along with 
important species found there. 
 

1. Kaziranga sanctuary (Assam) – One-horned rhinoceros 
2. Manas sanctuary (Assam) – Wild buffaloes 
3. Gir forest (Gujarat) – Lions, chital, sambar, wild bears 
4. Kelameru bird sanctuary (Andhra Pradesh) – Pelicans and marine birds 
5. Dachigam sanctuary (Jammu and Kashmir) – Kashmir stags, Himalayan tahr, 

wild goats, sheep, antelopes. 
6. Bandipur sanctuary (Karnataka) – Indian bison, elephants, langurs 
7. Periyar sanctuary (Kerala) – Elephants, barking deer, sambhar 
8. Kanha National Park (Madhya Pradesh) – Tiger, leopards, wild dogs 
 

Biosphere Reserves 
These are representative parts of natural and cultural landscapes extending over large 
areas of terrestrial or coastal/marine ecosystems which are internationally recognized 
within UNESCO’s Man and the Biosphere Programme Thirteen biodiversity- rich 
representative ecosystems , largely within the forest land ( total area – 53,000 sq. km. ), 
have been designated as Biosphere Reserves in India.  
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The concept of Biosphere Reserves (BR) was launched in 1975 as a part of UNESCO’s 
Man and Biosphere Programme, dealing with the conservation of ecosystems and the 
genetic material they contain. ABiosphere Reserve consists of core, buffer and transition 
zones.  
 
(a) The core zone is fully protected and natural area of the Biosphere Reserve least 
disturbed by human activities. It is legally protected ecosystem in which entry is not 
allowed except with permission for some special purpose. Destructive sampling for 
scientific investigations is prohibited.  
 
(b) The buffer zone surrounds the core zone and is managed to accommodate a greater 
variety of resource use strategies, and research and educational activities.  
 
(c) the transition zone, the outermost part of the Biosphere Reserve, is an area of active 
cooperation between the reserve management and the local people, wherein activities 
like settlements, cropping, forestry , recreation and other economic that are in harmony 
with the conservation goals. Till date there were 553 biosphere reserves located in 107 
countries. 
 

The main functions of the biosphere reserves are: 
Conservation: Long term conservation of representatives, landscapes and different 
types of ecosystems, along with all their species and genetic resources. 
 
Development: Encourages traditional resource use and promote economic 
development which is culturally, socially and ecologically sustainable. 
 
Scientific research, monitoring and education: Support conservation research, 
monitoring, education and information exchange related to local, national and global 
environmental and conservation issues. 
 
 

Species-oriented projects:  
Certain species have been identified as needing a concerted and specifically directed 
protection effort. Project Tiger, Project Elephant and Project crocodile are examples of 
focusing on single species through conserving their habitats. 
 

Project Tiger – A success in species conservation 
Tigers which were once abundant in Indian forests have been hunted. As a result tiger 
population within the country declined drastically from estimate of 40,000 at the turn of 
century to 1200 by the 1970.This led to initiate the Project Tiger in 1973 with the 
objective of conserving and rescuing this species from extinction. In 2007, there were 
more than 40 Project Tiger wildlife reserves covering an area of 37,761 km². Project 
Tiger helped to increase the population of these tigers from 1,200 in the 1970s to 3,500 
in 1990s. However, a 2008 census held by Government of India revealed that the tiger 
population had dropped to 1,411.Atotal ban has been imposed on hunting of tigers and 
trading in tiger products at the national and international levels. Elaborate management 
plans are made for each of the tiger reserves for tiger habitat improvement and anti -
poaching measures. 
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Project Elephant 
Project Elephant was launched in February, 1992 to assist states having free ranging 
populations of wild elephants to ensure long-term survival of identified viable 
populations of elephants in their natural habitats. The project is being implemented in 
twelve states viz. Andhra Pradesh,Arunachal Pradesh,Assam, Jharkhand, Karnataka, 
Kerala, Meghalaya, Nagaland, Orissa, Tamil Nadu Uttaranchal and West Bengal. 
 

Crocodile breeding and management project 
This project was started in 1976 with FAO - UNDP assistance to save three endangered 
crocodilian species, namely, the fresh water crocodile, salt water crocodile and the rare 
gharial. The project surveyed the crocodile habitats and facilitated their protection 
through declaration of sanctuaries and National Parks. Captive breeding and 
reintroduction or restocking programmes involved careful collection of eggs from the 
wild. Thousands of crocodiles of three species have been reared at sixteen centres and 
several of these have been released in the wild. Eleven sanctuaries have been declared 
specially for crocodile protection including the National Chambal Sanctuary in Madhya 
Pradesh. 
 

Sacred forests and sacred lakes:  
A traditional strategy for the protection of biodiversity has been in practice in India and 
some otherAsian countries in the form of sacred forests. These are small forest patches 
protected by tribal communities due to religious sanctity.These have been free from all 
disturbances. Sacred forests are located in several parts of India i.e. Karnataka, 
Maharashtra, Kerala, Meghalaya , Similarly, several water bodies for example, 
Khecheopalri lake in Sikkim, have been declared sacred by the people, leading to 
protection of aquatic flora and fauna. 
 

Ex-situ Conservation: 
 

Botanical gardens, zoos, etc.:  
To complement in-situ conservation efforts, ex-situ conservation is being undertaken 
through setting up botanic gardens, zoos, medicinal plant parks, etc by various agencies. 
The Indian Botanical Garden in Howrah (West Bengal) is over 200 years old. Other 
important botanical gardens are in Ooty, Bangalore and Lucknow. The most recent one 
is The Botanical Garden of Indian Republic established at NOIDA, near Delhi inApril, 
2002. The main objectives of this garden are – 

1. ex-situ conservation and propagation of important threatened plant species, 
2. serve as a Centre of Excellence for conservation., research and training, 
3. build public awareness through education on plant diversity and need for 

conservation. 
 
A number of zoos have been developed in the country. These zoological parks have been 
looked upon essentially as centres of education about animal species and recreation. 
They have also played an important role in the conservation of endangered animal 
species such as the Manipur Thamin Deer (Cerus eldi eldi) and the White winged Wood 
Duck (Cairina scutulata). Notable successful examples of captive breeding are those of 
Gangetic gharial (Gavialis gangeticus), turtles and the white tiger.  
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Gene Banks :  
Ex-situcollection and preservation of genetic resources is done through gene banks and 
seed banks. The National Bureau of Plant Genetic Resources (NBPGR), New Delhi 
preserves seeds of wild relatives of crop plants as well as cultivated varieties; the 
National Bureau of Animal Genetic Resources at Karnal, Haryana maintains the genetic 
material for domesticated animals, and the National Bureau of Fish Genetic Resources, 
Lucknow for fishes. 
 

Cryopreservation:  
(“freeze preservation”) is particularly useful for conserving vegetative propagated 
crops. Cryopreservation is the storage of material at ultra low temperature of liquid 
nitrogen (-1960C) and essentially involves suspension of all metabolic processes and 
activities. Cryopreservation has been successfully applied to meristems, zygotic and 
somatic embryos, pollen, protoplasts cells and suspension cultures of a number of plant 
species. 

 
Conservation at molecular level (DNA level):  
In addition to above, germplasm conservation at molecular level is now feasible and 
attracting attention. Cloned DNA and material having DNA in its native state can all be 
used for genetic conservation. Furthermore, non-viable material representing valuable 
genotypes stored in gene banks can all be used as sources of DNA libraries from where a 
relevant gene or a combination of genes can be recovered. 
 

Legal measures :  
Market demand for some body parts like bones of tiger, rhino horns, furs, ivory, skins, 
musk, peacock feathers , etc results in killing the wild animals. The Wildlife 
ProtectionAct (1972) contain provisions for penalties or punishment to prevent 
poaching and illegal trade. India is also a signatory to the Convention on International 
Trade in Endangered Species of Wild Fauna and Flora (CITES). 
 
The Convention entered into force on 1st July, 1975. In addition to this, India is also a 
signatory to Convention on Biological Diversity (CBD), which it signed on 29th December, 
1993 at Rio de Janeiro during the Earth Summit. The Convention has three key 
objectives: 

1. Conservation of biological diversity, 
2. Sustainable use of biodiversity and 
3. Fair and equitable sharing of benefits arising out of the utilization of genetic 

resources. 
 

The CITES and the CBD are international initiatives. Government of India have also 
passed the Biological Diversity Act, 2002. 
 

 
 
 

Contd… 
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Biological Diversity Act, 2002 
 

1. ThisAct provides for setting up of a National BiodiversityAuthority (NBA), State 
Biodiversity Boards (SBB) and Biodiversity Management Committees (BMC) in 
local bodies. 

2. All foreign nationals organizations require prior approval of NBA for obtaining 
biological resources and/or associated knowledge for any use. 

3.  Similarly, Indian nationals or organizations will require to give prior intimation 
to the concerned SBB about any biological resources being imported for 
commercial use. The SBB may prohibit the import if found to violate the 
objectives of conservation, sustainable use and benefit sharing. 

4. However, local people and communities of the area, including Vaidsand Hakims 
will have free access to use biological resources within the country for their own 
use, medicinal purposes and research. 

5. While granting approvals, NBA will impose terms and conditions to secure 
equitable sharing of benefits. 

6. There is a enabling provision for setting up a framework for protecting 
traditional knowledge. 

7. The monetary benefits, fees and royalties, as a result of approvals by NBA are to 
be deposited in National Biodiversity Fund which will be used for conservation 
and development of areas from where the resource has been accessed, in 
consultation with local self government. 

8. World Wide Fund for Nature (WWF) and World Conservation Union supports 
projects to promote conservation and appropriate development of Biosphere 
Reserves. 

 
 

************* 
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Chapter- 5: Global Environmental Issues
Increased human activity, urbanization, industrialization have led to rapid deterioration 
of the environment. This 
developmental discrepancies in different regions of the world pose a serious threat to
our common global environment. Consequently, we are confronted with complex
environmental issues deserving attentio
are: 

1. green house effect and global warming
2. desertification 
3. depletion of ozone layer
4. acid rain 

 

A. Green House Effect and Global Warming
 

What is the green house effect?
The temperature surrounding the 
due to the ‘green house effect’.
grown to provide them warmth by
through the glass and it gets
heat radiation can not escape through glass
escape out of the glass chamber. Thus, even on a
house can become quite warm to support plant
up inside a glass chamber from the absorption of
effect. But, you may well ask, where is the glass around the earth that prevents escaping 
of heat from the earth’s surface. Look at the fig. 14.1 and trace the following sequence to 
understand the green house effect.

Global warming and green
The green-house effect is a natural phenomenon and has been occurring for millions of
years on the earth. Life on the earth has been possible because of this natural green 
house effect which is due to water vapour and small particles of water present in the 
atmosphere. Together, these produce more than 95 percent of total green
warming. Average global tempera
house effect. Without this phenomenon, average global temperatures might have been 
around –170 C and at such low temperature life would not be able to exist. Before 
industrialization, simple human acti
atmospheric temperature. What is particularly worrisome is the increase in the 
emission of green house gases due to urbanization and industrialization. These green 
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Green House Effect and Global Warming 

What is the green house effect? 
The temperature surrounding the earth has been rising during the recent past. This is 

the ‘green house effect’. A green house is a glass chamber in which plants are 
grown to provide them warmth by trapping sun light. Sunlight (a form of energy) passes 
through the glass and it gets absorbed inside releasing heat radiations unlike sunlight, 
heat radiation can not escape through glass the heat generated there from, cannot 
escape out of the glass chamber. Thus, even on a cold winter day, the inside of a green 

warm to support plant growth. The phenomenon of heat build 
up inside a glass chamber from the absorption of solar radiation is called green house 

But, you may well ask, where is the glass around the earth that prevents escaping 
th’s surface. Look at the fig. 14.1 and trace the following sequence to 

the green house effect. 

Global warming and green-house effect 
house effect is a natural phenomenon and has been occurring for millions of

on the earth has been possible because of this natural green 
effect which is due to water vapour and small particles of water present in the 

Together, these produce more than 95 percent of total green
global temperatures is maintained at about 150C due to natural green 

this phenomenon, average global temperatures might have been 
such low temperature life would not be able to exist. Before 

industrialization, simple human activity did not cause any significant increase in the
atmospheric temperature. What is particularly worrisome is the increase in the 

green house gases due to urbanization and industrialization. These green 
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house gases have  increased significantly in the atmosphere in recent years. Some 
important green house gases and their major sources are-  ( see table on previous page) 
 

Effect on living beings 
1. Increased CO2 concentration in the atmosphere may increase photosynthetic 

productivity of plants. This in turn produces more organic matter. It may seem a 
positive effect. But, then- Weeds may proliferate rapidly, and that too at the 
expense of useful plants. 

2. Insects and other pests that feed on plants may also increase in number.  
3. Survival of other organisms gets affected. 

 
 

Strategies to cope with greenhouse effect 
We must take immediate steps to minimize global warming by reducing emission of 
green house gases especially carbon dioxides. Following steps would be useful in 
reducing emission/release of green house gases into the atmosphere: 

1. Increased fuel efficiency of power plants and vehicles; 
2. Development/implementation of solar energy/non-fossil fuel alternatives; 
3. Halting deforestation; 
4. Supporting and undertaking tree-planting (afforestation); 
5. Reduce air-pollution. 

 
B. Desertification 
Desertification is diminution or destruction of the biological potential of the land which 
ultimately leads to the formation of desert. The land that has lost its productivity 
(ability to grow plants) is called a desert. A desert landscape supports a very limited 
growth of sparse vegetation and stunted growth of plants. Substantial part of earth’s 
132.4 million sq km of terrestrial area is facing desertification due to overexploitation 
and mismanage of land resources for human activities. Some of the principal causes, 
which promote desertification, are: 

1. over cultivation, 
2. overgrazing, 
3. deforestation, and 
4. salt accumulation due to irrigation. 

 

Over Cultivation 
Every cycle of cultivation is preceded by ploughing to remove weeds. The ploughed land 
turns soil upside down thus exposing rich sub-soil to wind and water erosion. Such land 
may remain barren for most part of the year and in turn lose more soil due to erosion. 
Such erosion is most pronounced on slopes. Moreover, in regions where rainfall is low, 
the soil is often dry and is more susceptible to erosion. Ploughed soil loses more water 
by evaporation. 
 

Overgrazing 
Deserts receive less rainfall. Deserts have sparce vegetation mostly consisting of grasses 
and herbs less and best used for grazing. Overgrazing by goats, domestic cattle remove 
the protective vegetation and expose the soil. Further the movement of grazing animals 
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loosen the soil surface by their hoofs. Unprotected loose soil becomes highly susceptible 
to erosion by wind and water. Such conditions leads to progressive desertification. 
 

Deforestation 
Forests and vegetation prevent soil erosion and to hold water in soil. Plant roots absorb 
and recycle nutrients released from the decaying organic matter. Forests are often 
cleared to agriculture, timber, construction wood, firewood, raw material for paper etc. 
All this leads to barrenness of the land leading to desertification.  

 
Salting due to Irrigation 
With demand for more land for agriculture, crops are grown in areas that have little 
access to natural water bodies. The water is supplied to these growing areas by artificial 
means and improved irrigation methods. Such water brings salts dissolved in it. Even 
the best quality of irrigation water contain 200-500 ppm of salts. Water used for 
irrigation is lost from agriculture field through evaporation and transpiration by crop 
plant. The water gets evaporated but the dissolved salt keeps on accumulating which 
makes the soils more salty. Saline accumulation of execesive soils prevents retards plant 
growth. Land devoid of plant cover easily becomes desertified. Accumulation of 
excessive salt in soil or salinization makes the soil unfit for agriculture. 
 

C. Ozone Layer Depletion 
 
Formation of ozone layer 
Ozone (O3) is a highly reactive molecule containing three oxygen atoms. The upper part 
of the earth’s atmosphere, between 10 and 50 km above the earth surface called 
stratosphere contains a thin layer of ozone. This ozone layer serves as a natural filter for 
blocking deadly incoming uv radiation from the sun. 
 
Ultra violet (UV) radiation, with wavelengths shorter than visible spectrum has high 
energy. UV radiations can be divided into three forms: UV-A (wavelength between 320-
400nm), UV-B (wave length lesser than 280 nm), and UV-C (wavelength lesser than 280 
nm). UV-C is most damaging to biological systems. 
 
Since, the early 1970’s levels of the stratospheric ozone have thined markedly over 
certain regions of the earth, particularly over theAntarctic region. TheAntarctic region 
contains one of the worlds’ most productive marine ecosystems. The thinning of 
stratospheric ozone layer is termed ‘“ozone hole”. 
 

Causes of ozone layer depletion 
Ozone (O3) layer can be destroyed both by natural and man-made causes- 
 
(i) Natural causes: Anumber of naturally occurring substances destroy stratospheric 
ozone. Most important of these compounds are: Hydrogen oxide (HOx), Methane (CH4), 
Hydrogen gas (H2), Nitrogen oxides (NOx). Chlorine monoxide (ClO); during volcanic 
eruptions, significant amount of chlorine may be released in the stratosphere.Tiny 
particulate matter in the stratosphere, known as stratospheric aerosols, may also lead 
to ozone destruction. 
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(ii) Human activity related causes: Any event, which release chlorine atoms into the 
atmospheric, can cause severe ozone destruction, because chlorine atoms in the 
stratosphere can destroy ozone very efficiently. Most damaging among such agents are 
human made chlorofluorocarbons (CFCs), which is widely used as refrigerants and to 
pressurize sprays cans. In stratosphere, chlorine atoms from CFCs react with ozone to 
form chlorine monoxide and oxygen molecule. 

 
Effect of O3-layer depletion 
Why are we so concerned about ozone hole? It is because without the ozone-shield the 
deadly uv radiation shall pass through the atmosphere and reach the earth surface. A 
small amount of uv-radiation is necessary for well-being of human beings and other 
organisms, such as uv-B promote synthesis of vitamin-D. UV-radiation also act as a 



Environmental Science 2017 
 

39  

 

germicide to control microorganisms. However, increased uv dose is highly dangerous 
to living organisms. 
 

Measures to prevent ozone (O3) layer depletion 
Global awareness and action on the part of world community in the form of Helsinki 
(1989), Montreal (1990’s) conventions and protocol have had some important success 
on this front.Acomplete ban on the use of CFCs and other ozone destroying chemicals is 
recommended. Further, use of HCFCs (Hydrochloric fluorocarbons) as a substitute for 
CFCs is being recommended on temporary basis because HCFCs are relatively less 
damaging to ozone layer as compared to CFCs, but they are not completely ozone safe. 
 

D. Acid Rain 
 
Acid rain refers to any precipitation (rain, fog, mist, snow) that is more acidic than 
normal. Acid rain is caused by atmospheric pollution from acidic gases such as sulphur 
dioxide and oxides of nitrogen emitted from burning of fossil fuels.Acid rain is formed 
when the air that contains acidic gases emitted mostly from power plants industries and 
automobiles, combines with the rain drops. The acid rain affect ecosystems in diverse 
ways. Therefore, emission of sulphur dioxide oxide and of oxides nitrogen into the 
atmosphere can lead to the formation of acid rain. It is also recognized that acidic smog, 
fog, mist, move out of the atmosphere and settle on dust particleswhich in turn 
accumulate on vegetation as acid depositions. When rain falls, the acid from these 
depositions leak and form acid dews. 
 
The table below shall help you to know the sources of gases/materials that contribute to 
acid rains   

 

 
Harmful effects of acid rain 
Acid precipitation affects both aquatic and terrestrial organisms. It also damages 
buildings and monuments. 

 
Effects on aquatic life 
The pH of the surrounding or medium is very important for metabolic processes of 
aquatic organisms. The eggs or sperms of fish, frogs and other aquatic organisms are 
very sensitive to pH change.Acid rain kills their gametes affecting the life cycles and 
productivity. Death or their inability to increase in numbers affects aquatic food chains 
in acidic water bodies, causing severe ecosystem imbalances. Acidic lake waters may kill 
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bacteria/microbes/planktons and the acidic lakes become unproductive and life less. 
Such acidic and lifeless ponds/lakes adversely affect fisheries and livelihood. 

Effect on terrestrial life 
Acid rain damage cuticle of plant leaves resulting etiolation of foliage. This in turn 
reduces photosynthesis. Reduced photosynthesis accompanied by leaf fall reduces plant 
and crop productivity. 
 
Acidic medium promotes leaching of heavy metals such as aluminum, lead and mercury. 
Such metals when percolate into ground water affect soil microflora/ micro fauna. The 
soil becomes lifeless. Absorption of these toxic metal ions by plants and microorganisms 
affect their metabolism. 
 

Effects on forests 
Acid rains damage forests and kill vegetation and causes severe damage to the 
landscape 
 

Effect on buildings and monuments 
Many old, historic, ancient buildings and works of art/textile etc. are adversely affected 
by acid rain. Limestone and marble are destroyed by acid rain. Smoke and soot cover 
such objects. They slowly dissolve/flake away the surfaces because of acid fumes in the 
air. Many buildings/monuments such asTaj Mahal inAgra have suffered from acid rain. 
  

Strategies to cope with acid rain 
Any procedure that shall reduce, minimize, or halt emission of sulphur and nitrogen 
oxides into the atmosphere shall control acid rain. Use of low sulphur fuel or natural gas 
or washed coal (chemical washing of pulverized coal) in thermal plants can reduce 
incidences of acid rain. 
 
 

************* 
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Chapter- 6: Environmental Laws 
 
At national level serious efforts have been made for the improvement and protection of 
environment by incorporating changes the constitution of India. Our constitution, 
originally, did not contain any direct provision regarding the protection of natural 
environment. However, after the United Nations Conference on Human Environment, 
held in Stockholm in 1972. Indian constitution was amended to include protection of 
the environment as a constitutional mandate. 
 
The forty second amendment Clause (g) to Article 51Aof the Indian constitution made it 
a fundamental duty to protect and improve the natural environment. “It shall to be duty 
of every citizen of India to protect and improve the natural environment including 
forests, lakes, rivers and wild life and have compassion for living creatures.” There is a 
directive, given to the State as one of the Directive Principles of State Policy regarding 
the protection and improvement of the environment. Article 48Astates “The State shall 
endeavour to protect and improve the environment and to safeguard the forests and 
wildlife of the country”. 
 
The department of Environment was established in India in 1980 to ensure a healthy 
environment for the country. This later became the Ministry of Environment and 
Forests in 1985. This Ministry has overall responsibility for administering and enforcing 
environmental legislations and policies. 
 
The constitutional provisions are backed by a number of legislations – Acts and rules. 
Most of our environmental legislations are Acts of the Parliament or the State 
Legislatures. These Acts generally delegate powers to regulating agencies, to make rules 
for the purpose of their implementation. The Environment Protection Act of 1986 (EPA) 
came into force soon after the Bhopal Gas Tragedy and is considered umbrella 
legislation as it fills many lacunae in the existing legislations. Thereafter, a large number 
of environmental legislations have been passed to deal with specific environmental 
problems. For example in the recent past the use of CNG for public transport vehicles 
has been made mandatory in Delhi. This has reduced air pollution in Delhi. 
 
Among all the components of the environment air and water are necessary to fulfill the 
basic survival needs of all organisms. So, to protect them from degradation the following 
acts have been passed. 

1. Water Acts 
2. Air Acts 
3. Environment Act 

 
A few important legislations of each category with brief description are given below: 

 
The Water (Prevention and Control of Pollution) Act of 1974 and 
Amendment, 1988 
The main objective of this act is to provide prevention and control of water pollution 
and maintaining or restoring of wholesomeness and purity of water (in the streams or 
wells or on land). Some important provisions of this Act are given below: 
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1. The Act vests regulatory authority in State Pollution Control Boards and empowers 
these Boards to establish and enforce effluent standards for factories discharging 
pollutants into water odies. A Central Pollution Control Board performs the same 
functions for Union Territories and formulate policies and coordinates activities of 
different State Boards. 
 
2. The State Pollution Control Boards control sewage and industrial effluent discharges 
by approving, rejecting or impose conditions while granting consent to discharge. 
 
3. The Act grants power to the Board to ensure compliance with the Act by including the 
power of entry for examination, testing of equipment and other purposes and power to 
take the sample for the purpose of analysis of water from any stream or well or sample 
of any sewage or trade effluents. 
 
4. Prior to its amendment in 1988, enforcement under the Water Act was achieved 
through criminal prosecutions initiated by the Boards, and through applications to 
magistrates for injunctions to restrain polluters. The 1988 amendment strengthened 
the Act’s implementation the pollution provisions.  Board may close a defaulting 
industrial plant or withdraw its supply of power or water by an administrative order; 
the penalties are more stringent, and a citizen’s suit provision supports the enforcement 
machinery. 
 

The Air (Prevention and Control of Pollution)Act of 1981 and 
amendment, 1987 
 
To implement the decisions taken at the United Nations Conference on the Human 
Environment held at Stockholm in June 1972, Parliament enacted the nationwide Air 
Act. The main objectives of this act are to improve the quality of air and to prevent, 
control and abate air pollution in the country. Important provisions of thisAct are given 
below: 
 
1. The Air Act’s framework is similar to that of the Water Act of 1974. To enable an 
integrated approach to environmental problems, the Air Act expanded the authority of 
the central and state boards established under the WaterAct, to include air pollution 
control. 
 
2. States not having water pollution boards were required to set up air pollution boards. 
 
3. Under theAirAct, all industries operating within designated air pollution control areas 
must obtain a “consent” (permit) from the State Boards. 
 
4. The states are required to prescribe emission standards for industry and automobiles 
after consulting the central board and noting its ambient air quality standards. 
 
5. Act granted power to the Board to ensure compliance with the Act including the 
power of entry for examination, testing of equipment and other purposes and power to 
take the sample for the purpose of analysis of air or emission from any chimney, fly ash 
or dust or any other outlet in such a manner as may be prescribed. 
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6. Prior to its amendment in 1987, the Air Act was enforced through mild court 
administered penalties on violations. The 1987 amendment strengthened the 
enforcement machinery and introduced stiffer penalties. Now, the boards may close 
down a defaulting industrial plant or may stop its supply of electricity or water. A board 
may also apply to the court to restrain emissions that exceed prescribed limits. Notably, 
the 1987 amendment introduced a citizen’s suit provision into the Air Act and 
extended the Act to include noise pollution. 
 
 

The Environment (Protection) Act of 1986 
In the wake of the Bhopal tragedy, the government of India enacted the Environment 
(Protection) Act of 1986. The purpose of the Act is to implement the decisions of the 
United Nations Conference on the Human Environment of 1972, in so far as they relate 
to the protection and improvement of the human environment and the prevention of 
hazards to human beings, other living creatures, plants and property. The Act is an 
“umbrella” for legislations designed to provide a framework for Central Government, 
coordination of the activities of various central and state authorities established under 
previous Acts, such as the Water Act and the Air Act. 
 
In this Act, main emphasis is given to “Environment”, defined to include water, air and 
land and the inter-relationships which exist among water, air and land and human 
beings and other living creatures, plants, micro-organisms and property. 
“Environmental pollution” is the presence of pollutant, defined as any solid, liquid or 
gaseous substance present in such a concentration as may be or may tend to be 
injurious to the environment. “Hazardous substances” include any substance or 
preparation, which may cause harm to human beings, other living creatures, plants, 
microorganisms, property or the environment.  
 

The main provisions of this Act are given below: 
Section 3 (1) of the Act empowers the centre to “take all such measures as it deems 
necessary or expedient for the purpose of protecting and improving the quality of the 
environment and preventing, controlling and abating environmental pollution”. 
Specifically, the Central Government is authorized to set new national standards for the 
quality of the environment (ambient standards) as well as standards for controlling 
emissions and effluent discharges; to regulate industrial locations, to prescribe 
procedures for managing hazardous substances; to establish safeguards preventing 
accidents, and to collect and dismantle information regarding environmental pollution. 
 
1. By virtue of this Act, Central Government has armed itself with considerable powers 
which include, coordination of action by state, planning and execution of nation wide 
programmes, laying down environmental quality standards, specially those governing 
emission or discharge of environmental pollutants, placing restriction on the location of 
industries and so on. 
 
2. The coverage of powers include handling of hazardous substances, prevention of 
environmental accidents, inspection of polluting units, research, establishment of 
laboratories, dissemination of information, etc. 
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3. The Environment (Protection)Act was the first environmental legislation to give the 
Central Government authority to issue direct orders, included orders to close, prohibit 
or regulate any industry, operation or process or to stop or regulate the supply of 
electricity, water or any other service to an industry, operation and process. Another 
power granted to the Central Government was to ensure compliance with the Act which 
included the power of entry for examination, testing of equipment and other purposes 
and power to analyze the sample of air, water, soil or any other substance from any 
place. 
 
4. The Act explicitly prohibits discharges of environmental pollutants in excess of 
prescribed regulatory standards. There is also a specific prohibition against handling 
hazardous substances except those in compliance with regulatory procedures and 
standards. Persons responsible for discharge of pollutants in excess of prescribed 
standards must prevent or mitigate the pollution and must also to report the 
governmental authorities. 
 
5. The Act provides provision for penalties. Any person who fails to comply with any of 
the provisions of the Act, or the rules, orders, or directions issued under the Act shall be 
punished. For each failure or contravention the punishment included a prison term up 
to five years or fine up to Rs. 1 lakh, or both. The Act imposed an additional fine of up to 
Rs. 5,000 for every day of continuing violation. If a failure or contravention, occurs for 
more than one year after the date of conviction, an offender may punished with 
imprisonment term, which may be extend to seven years. 
 
6. The Environment (Protection)Act contains significant innovations for its 
enforcement, not contained in any other pollution control legislation at the time of the 
Act’s adoption. Section 19 provides that any person, in addition to authorized 
government officials, may file a complaint with a court alleging an offence under the Act. 
This “Citizens’ Suit” provision requires that the person has to give notice of not less than 
60 days of the alleged offence of pollution to the Central Government or the competent 
authority. Under the Act, the Central Government may, by notification in the office 
Gazette, make rules for the enforcement of the Act. 
 

The Forest (Conservation) Act of 1980 
First Forest Act was enacted in 1927.This is one of the many surviving colonial 
legislations. It was enacted to consolidate the law related to forest, the transit of forest 
produce and the duty livable on timber and other forest produce. Subsequently, the 
Forest (Conservation) Act was promulgated in 1980 to make certain reforms over the 
preceding Act of 1927.The 1927Act deals with the four categories of the forests, namely 
reserved forests, village forests, protected forests and private forests. 
A state may declare forestlands or waste lands as reserved forest and may sell the 
produce from these forests.Any unauthorized felling of trees quarrying, grazing and 
hunting in reserved forests is punishable with a fine or imprisonment, or both reserved 
forests assigned to a village community are called village forests.  
 
The state governments are empowered to designate protected forests and may prohibit 
the felling of trees, quarrying and the removal of forest produce from these forests. The 
preservation of protected forests is enforces through rules, licenses and criminal 
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prosecutions. Forest officers and their staff administer the Forest Act. Alarmed at India’s 
rapid deforestation and resulting environmental degradation, Centre Government 
enacted the  
 
Forest (Conservation)Act in1980. Under the provisions of this Act, prior approval of the 
Central Government is required for diversion of forestlands for non-forest purposes. An 
Advisory Committee constituted under the Act advises the Centre on these approvals. 
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