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UNIT 1
Multidisciplinary nature, Ecosystems and Bio-diversity

* Environment: Definition, scope and importance;

need for public awareness.

* Ecosystems:

Concept, structure, function and energy flow in an ecosystem;

producers, consumers and

decomposers.

* Biodiversity: Definition, value of biodiversity, hot spots and threats
to biodiversity, conservation.
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UNIT 2

Natural Resources

Renewable and non-renewable resources: Natural resources and associated problems.

Forest resources- Use and over-exploitation, deforestation, case studies. Timber extraction,
mining, dams and their effects on forest and tribal people.

Water resources- Use and over-utilization of surface and ground water, floods, drought,
conflicts over water.

Mineral resources- Use and exploitation, environmental effects of extracting and using
mineral resources, case studies.

Food resources-World food problems, changes caused by agriculture and overgrazing, effects
of modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies.
Energy resources- Present energy resources in India and its sustainability, energy demand
scenario in India, growing energy needs, renewable and non-renewable energy sources, use of
alternate energy sources; Power plants: Different types of conventional power plants,
advantages &disadvantages of conventional power plants, conventional vs non-conventional
power generation; Solar energy: Basics of solar energy, solar thermal energy, photovoltaic
(PV) solar cells, advantages & disadvantages, environmental impacts and safety; Wind energy:
Energy from wind turbines, India’s wind energy potential, types of wind turbines, off shore

wind energy, environmental benefits and impacts.
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UNIT 3

Environmental Pollution

* Air pollution- Sources and effects of pollutants, primary and secondary
pollutants, control

measures. Acid rain: Impacts on human communities and agriculture. Green-house

effect:

Definition, causes and consequences. Depletion of ozone layer:CFC, destruction of

ozone layer by CFC, consequences, the effect of ozone modification, Photochemical

smog, Bhopal gastragedy.

* Water pollution- Water characteristics, water quality (WHO standard), natural
water

pollutants their origin and effects: oxygen demanding wastes, pathogens, nutrients,

salts, heavy metals, pesticides, volatile organic compounds. River/ lake/ ground

water pollution: DO, BOD, COD, TOC, oil &grease, pH and eutrophication.

* Thermal pollution-Cause, effects and control measures.

* Solid waste management- Causes, effects and control measures of urban and
industrial wastes

* Nuclear hazards- Causes, effects and control measures. NIT KKR



UNIT 4

Social Issues and the Environment

Unsustainable to sustainable development, urban problems related to
energy, water conservation, rain water harvesting, watershed
management; Environmental ethics: Issues and possible solutions,
Environment Protection Act, Air (Prevention and Control of
Pollution) Act, Water (Prevention and control of Pollution) Act
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Environment

 Environment 1s derived from the French word Environner, which means to
encircle or surround. All the biological and non-biological things surrounding an
organism are included in the environment.

It is the sum total of water, air, and land, inter-relationships among themselves and
also with human beings, other living organisms, and property.

* Environment (Protection) Act, 1986, clearly indicates that the environment
includes all the physical and biological surroundings and their interactions.

Definition

All the living and non-living factors affecting an organism and ultimately
determining its form and survival are known as the Environment
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Difference b/w Environmental Science & Environmental Studies

The systematic & scientific study of our environment
and our role in it. This branch includes the knowledge
of pure science & to some extent, social sciences.

Environmental Science

Environmental Studies The branch of study concerned with environmental
issues. It has a broader coverage than environmental
science and includes the social aspects of the
environment.
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Scope of Environment

Environment

Physical Biological Cultural

Atmosphere Hydrosphere Lithosphere Biosphere Biotic Abiotic
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Scope of Environment

Atmosphere: The atmosphere implies the protective blanket of gases surrounding the
earth:

(a) It sustains life on the earth.

(b) It saves it from the hostile environment of outer space.

(c) It absorbs most of the cosmic rays from outer space and a major portion of the
electromagnetic radiation from the sun.

(d) It transmits only here ultraviolet, visible, near infrared radiation (300 to 2500 nm) and
radio waves. (0.14 to 40 m) while filtering out tissue-damaging ultraviolet waves below
about 300 nm.

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

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

(i) Nature 97% of the earth's water supply is in the oceans,

(ii) About 2% of the water resources are locked in the polar icecaps and glaciers. (iii) Only
about 1% is available as fresh surface water, rivers, lakes, streams, and groundwater fit to

be used for human consumption and other uses.
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(iii) Lithosphere (solid earth): The Lithosphere is the outer mantle of the solid earth. It
consists of minerals occurring in the earth's crust and the soil, e.g., minerals, organic
matter, air, and water.

(iv) Biosphere: Biosphere indicates the realm of living organisms and their interactions with
the environment, viz, atmosphere, hydrosphere, and lithosphere.

(2) Biological Environment

(i) Biotic Environment

Biotic environment includes all living organisms and biological life such as animals, birds,
forests, reptiles, insects, bacteria, and microorganisms like algae, fungi, etc.

The biotic environment consists of:

(a) Flora (plants)

(b) Fauna (animals).

Thus, the biotic environment can be further divided into the floral environment and the faunal
environment. All the organisms work to form their social groups and organizations at several
levels. Thus, the social environment is formed. In this social environment, the organisms work

to derive matter from the physical environment for their sustenance and development.
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(ii) Abiotic Environment
Abiotic environment includes all non-living components such as land, mountains, rivers, air,
water, temperature, humidity, water vapour, sand, dust, clouds etc.
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Concept of Ecosystem

In 1935, the British ecologist A.G.Tansley coined the term “eco system”.

The term “eco system” is made up of two Greek words.

“Eco” means ecological sphere(or) place of living
“system” means “group of organisms joined in regular and interdependent manner”.

Definition: A group of organisms interacting among themselves and with environment is
known as ecosystem.

Examples: Pond, lake, ocean, forest and desert etc are some of the examples of the
ecosystems.

NIT KKR



Classification of Ecosystem

Ecosystem

Natural Man-made

Terrestrial Aquatic

|

Freshwater Marine

Ecosystem Ecosystem
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The ecosystem can be generally classified into two types:

(1) Natural Ecosystem (Il) Artificial Ecosystem

(I) NATURAL ECOSYSTEM: A natural ecosystem is developed and governed by nature.
These are capable of operating and maintaining themselves without any major
interference by man.

The following are the two types of natural ecosystem based on their habitat.

1. Terrestrial Ecosystem. 2. Aquatic Ecosystem.
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1) Terrestrial Ecosystem: This ecosystem is related to land.
Examples: Grassland ecosystem, Forest ecosystem, and Desert ecosystem etc.

2) Aquatic Ecosystem: This ecosystem is related to water, it is further sub divided into two
types based on salt content.

i. Marine Ecosystem: Examples: seas and sea shores (land along the edges of sea)

ii. Fresh Water Ecosystem:
a. Running Water Ecosystems Examples: Rivers, streams (small narrow rivers)

b. Standing Water Ecosystems Examples: Pond, lake & well, etc

(1) MAN MADE (OR) ARTIFICIAL ECOSYSTEM:
An artificial ecosystem is created and maintained by man for his different needs.

Examples: Reservoirs, Artificial lakes and gardens, etc
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Structure or Components of an EcoSystem

Components
Abiotic Biotic
Climate Physical Chemical Producers Consumers || Decomposers
Herbivores Carnivores Omnivores Detritivores
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The term structure refers to various components. So, the structure of an ecosystem explains
the relationship between the abiotic (non-living) and the biotic (living) components.

Each and every ecosystem has two major components are:

(1) Abiotic (Non-living) components.

(11) Biotic (living) components.

(1) Abiotic Components:

The non-living component of an ecosystem is called the “abiotic component” .

These non-living components enter the body of a living organism, take part in metabolic
activities, and then return to the environment. The abiotic component of the ecosystems is
divided into three portions.

1. Climate factors: Solar radiation, temperature, wind etc.
2. Physical factors: light, fire, soil, air, water, etc.
3. Chemical factors: Organic and Inorganic substances.
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(1) Biotic Components: The living component of an ecosystem is called “Biotic component”.
Eg: Plants (Producers) ,Animals (Consumers) and Micro Organisms (Decomposers)

The biotic components of an ecosystem are classified into three types based on how they get
their food.

A. Producers (Autotrophs) : Plants

B. Consumers (Heterotrophs) : Animals

C. Decomposers (Saprotrophs) : Micro organisms

A. Producers/Autotrophs (Auto=self, troph=feeder)

The sun which is the primary source of energy, gives energy to the plants to produce food
through photosynthesis. Plants use the light, carbon dioxide, water and the green pigment
chlorophyll in their leaves to produce sugars and oxygen. These plants that produce food
through photosynthesis are called producers. They are autotrophic organisms because they
manufacture their own food. Producers are called energy transducers.
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B. Consumers /Heterotrophs (Hetero = other, troph = feeder):

Consumers are organisms, which cannot prepare their own food and depend
directly/indirectly on the producers. Eg: Plant Eating Species: rabbit, goat, deer, cow, etc.
Animals Eating Species: lions, tigers, etc. Depending upon the food habits the consumers are

divided into four types.

i. Herbivores/Primary Consumers (Plant Eaters), ii. Carnivores/Secondary Consumers (Meat
Eaters), iii. Omnivores/Tertiary Consumers (With plant & meat eaters), iv. Detritivores (dead
organism eaters)

Herbivores: Animals that eat only plants are called Herbivores. They directly depend on the
plants for their food. So they are called Plant eaters. Eg. Insects, goat, deer, cow, horse, etc.

Carnivores: Animals that eat other animals are called carnivores. They directly depend on
the herbivores for their food. Eg. Frog, cat, snake & foxes, etc.

Omnivores: Animals that eat both plants and animals are called omnivores. They depend on
both herbivores and carnivores for their food. Eg. humans, tigers, lions, rats and fox etc.

Detritivores: Animals that eat dead organisms and waste of living are called detritivores. Eg:

beetles, termites, ants, crabs, earthworms, etc.
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C. Decomposers/Saptrotrophs: (Sapros = Rotten, trophos = feeder)

Decomposers attack the dead bodies of producers and consumers and decompose them into
simple compounds. During the decomposition inorganic nutrients are released. The
organisms which break down the complex compounds into simple products are called
decomposers (or) reducers. Eg: micro-organisms such as bacteria and fungi, etc.
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Function of an EcoSystem

The function of an ecosystem is related to the cycling of materials (matter) and flow of
energy.

Functions of an ecosystem are of three types:

1. Primary Function: The producers (plants) can make their food themselves through
photosynthesis. This process is called primary function of ecosystem. Eg: All green plants
and trees.

2. Secondary Function: The consumers (animals and humans) cannot make their own food.
They are always depending upon the producers for their energy. This is called secondary
function of ecosystem.

3. Tertiary Function: Decomposers attack the dead bodies of consumers and producers and
decompose them into simpler compounds. During the decomposition inorganic nutrients
are released. Eg: Micro-organisms like bacteria and fungi, etc

The functioning of an ecosystem may be understood by studying the following terms:

(A) Food chains, (B) Food webs, (C) Food pyramids/Energy pyramids, (D) Energy and
material flow.

NIT KKR



Food Chain

Food contains energy. It can be transferred from one organism to another. The process of
transfer of energy from one organism to a series of organisms is called as “food chain”.

Carbon —}\M—} —} a—} ﬁ-
dicxide
Producer F‘nmar].r Secondary Tertiary
Consumer Consumer Congumer
mmr L % J
Decomposer

A food chain is a picture (or) model that shows the flow of energy from autotrophs
(producers) to a series of organisms in an environment.

e All the food chains start with the sun. The sun provides energy for plants.

* The producers (plants) can make their food themselves with the help of the sunlight,
chlorophyll, water, and air.
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e The consumers, including animals and humans, cannot make their own food. They are
always dependent upon the producers for their energy.

* Decomposers are the microorganisms that break down dead animals and plants and
release nutrients that become part of the soil, which are reused by new plants, back to
the starting point of the food chain.

Three basic types of food chains are found in a typical ecosystem. They are:
1. Grazing food chains,
2. Detritus food chains,

3. Parasitic food chains.

1. Grazing food chains:

The grazing food chain starts with green plants (producers) and goes to the decomposer food
chain (or detritus food chain through herbivores and carnivores.

It has two types : (a) the Terrestrial food chain and (b) the Aquatic food chain NIT KKR



Phytoplanktons Zooplanktons ‘
(Algae, diatoms)

Cornivorous
fish

A grazing food chain in a pond ecosystem
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a) Terrestrial food chain: The Food chain on land is called the terrestrial food chain. Eg,
Grassland food chain, Forest food chain, Desert food chain

e Grassland food chain: Grasses, Grasshoppers, Frog, Snake, Eagles
* Forest food chain: Green, plants, Deer, Tiger /lion

(b) Aquatic food chain: This food chain is slightly different from the terrestrial food chain. It is
seen in the aquatic (water) ecosystem. The food chain in water is called the “Aquatic food
chain”. E.g., the Freshwater food chain in a pond, the Marine Food chain in the Sea

* Fresh water food chain in a pond: Phytoplankton, Zooplankton, Small fish, Large fish, Man
* Marine Food chain in Sea: Seaweeds, Small fish, Large fish, Sharks, and other animals
2. Detritus’ food chain:

The detritus food chain starts with dead organic matter (plants and animals) and goes through
decomposers to consumers. Detritus food chains are independent of solar energy but depend
on the influx of dead organic matter—E.g, Dead Plants, Soil mitts, Algae, Crabs, Small fish,

Large fish.
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Dead mangrove
tree leaves

Phytoplanktons Carnivores

Decomposers (Bacteria, fungi)

A detritus food chain in an estuary based on dead leaves of mangrove trees.
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3. Parasitic food chain:

A parasitic food chain operates in many ecosystems. In this food chain, either the consumer or
the producer is parasitized, and the food passes to smaller organisms. A parasitic food chain
involves host, parasite, and hyperparasite links. Eg:
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Food Web

e \Web means “network”. Thus, a food web is a network of food chains.

* In a food web, many food chains are interconnected, where different types of organisms are
connected at different trophic levels. It is the natural interconnection of food chains and a
graphical representation of what-eats-what in an ecological community. Another name for a
food web is a consumer-resource system.

¢« (Grains —— Mouse —— (Cat
+  Grains — Mouse — Hawlk P A il GRASSHOPPER,
+ Grains —— Mouse —— Snake —— Hawk

» Grains —— Insect —— Sparrow — Hawk

+ Grass — Insect — Lizard —— Snake —— Hawk

» Grass — Insect —— Sparrow —— Snake — Hawk
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A simplified food web in the Antarctic ecosystem NIT KKR




Significance of food chains and food webs

1. Food chains and food webs play a very significant role in the ecosystem because the two

most important functions of energy flow and nutrient cycling take place through them.

2. The food chains also help in maintaining and regulating the population size of different

animals and thus, help maintain the ecological balance.

3. Food chains show a unique property of biological magnification of some chemicals. There
are several pesticides, heavy metals and other chemicals which are non-biodegradable in
nature. Such chemicals are not decomposed by microorganisms and they keep on
passing from one trophic level to another. And, at each successive trophic level, they
keep on increasing in concentration. This phenomenon is known as biomagnification or

biological magnification.
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Ecological Pyramids

The concept of ecological pyramids was first developed by British ecologist Charles Elton in
1927. An ecological pyramid is a graphical representation of the relationship between the
different living organisms at different trophic levels OR Graphical representation of structure
and function of tropic levels of an ecosystem, starting with producers at the bottom and each
successive tropic levels forming the apex is known as an ecological pyramids.

* In the food chain starting from the producers to the consumers, there is a regular decrease
in the properties (i.e., biomass and number of organisms). Since some energy is lost as
heat in each tropic level, it becomes progressively smaller near the top. An ecological
pyramid is shown in the following figure.

On the basis of the number of organisms, the biomass of organisms, and energy flow in the
organism population.

Three types of ecological pyramids are:
I. Pyramid of numbers.
Il. Pyramid of biomass

lll. Pyramid of energy.
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1. Pyramid of numbers
e |t shows the number of individual organisms present in each trophic level, which is

expressed in numbers per unit area. Depending upon the type of ecosystem, we have three
types of pyramids of numbers.

A. Upright pyramid of numbers.
The number of individual organisms gradually decreases from the lower tropic level to the

higher tropic level, and this is called the “upright pyramid of numbers”. E.g., A grassland
ecosystem and a pond ecosystem show an upright pyramid of numbers.

lop Hawks, other birds
Carnivores

Carnivores Frogs, Birds

Herbivores Insects

Grasses
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B. Forest ecological pyramid

To . .
. P Tiger, Lion
Carnivores
Carnivores Snakes, Foxes, Lizards
Herbivores Insects, Birds

Trees

In a forest ecosystem, big trees are the producers, which are fewer in number and hence
form a narrow base. A larger number of herbivores, including birds, insects, and several
species of animals, feed upon the trees (on leaves, fruits, flowers, bark, etc.) and form a
much broader middle level. The secondary consumers, like foxes, snakes, lizards, etc,
are less in number than herbivores, while top carnivores, like lions, tigers, etc., are still

smaller in number. So the pyramid i1s narrow on both sides and broader in the middle.
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C. Inverted pyramid of numbers
The number of individual organisms gradually increases from lower tropic level to higher
tropic level, is known as “inverted pyramid of numbers”.

Hyper parasites Fleas, microbes
Parasites Lice, bugs
Herbivores Birds

Producers | Trees

Inverted Pyramid of Number

2. Pyramid of Biomass:

It represents the total amount of biomass (mass (or) weight of biological material (or)
organism) present in each tropic level. - It is expressed in gram per unit area. Depending upon
the type of ecosystem, we have two types of pyramid of biomass.

i. Upright pyramid of biomass.

ii. Inverted pyramid of biomass NIT KKR



i. Upright Pyramid Of Biomass
A forest ecosystem showed an upright pyramid of biomass. In this ecosystem, the biomass
decreases from the producer level to consumer levels

ii. Inverted pyramid of biomass

The pyramid of biomass gradually increases from producer level to consumer level are called
as Inverted pyramid of biomass. Eg: The pond ecosystem shows an inverted pyramid of
biomass.

Pyramid of biomass

12gm/m2

Top Carnivore & 1kg TR
Primary Carnivore % —~
Herbivores ﬁ 100kg
Producer
Producers %%%% 1000kg

Upright Pyramid of Biomass in a Terrestrial Escosystem Inverted Pyramid in an Aquatic Escosystem NIT KKR
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3. Pyramid of Energy:

It represents the amount of flow of energy in each tropic level. It is expressed in calories per
unit area per year. In an eco system, the energy flows from producer level to the consumer
level. At each successive tropic level, there is a huge loss of energy (about 90%) in the form of
heat, respiration, etc. Thus, at each next higher level only 10% of the energy passes on. Hence,
there is a sharp decrease in energy at each and every producer to omnivores (or) top
carnivores. Therefore, the pyramid of energy is always upright as shown in figure.

Decomposers

Recycled
Nutrients

Third Level Consumers
Secondary Consumers

Primary Consumers

Primary Producers

Energy

%

""Energy
Lost As
Heat
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Energy Flow in the Ecosystems

Energy is the most essential requirement for all living organism. Solar energy is the only source
to our planet earth. Solar energy is transformed to chemical energy in photosynthesis by the
plants (called as primary producers). Though a lot of sunlight falls on the green plants, only 1%
of it is utilized for photosynthesis. This is the most essential step to provide energy for all other
living organisms in the ecosystem. Some amount of chemical energy is used by the plants for
their growth and the remaining is transferred to consumers by the process of eating. Thus, the
energy enters the ecosystems through photosynthesis and passes through the different tropic
levels feeding levels.

6CO, + 6H,0
carbon water
dioxide

Photosynthesis

glucose

> C6H1206 + 602

oxygen

Heat Heat
Producers *| Consumers
Inorganic =
Nutrient Decomposers
Pool
Heat
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Incoming solar Autotrophs

radiation GPP " Herbivores B

Carnivores-I

l < < D

D
Not b
utilised

R = Respiration; D = Decomposition; GPP = Gross primary production

i A simple energy flow model depicting three tropical levels in an ecosystem.

Energy flow and Thermodynamics
The flow of energy through an ecosystem follows the two laws of thermodynamics.

It law of thermodynamics: It is also called law of conservation of energy. It states that
“energy can neither be created nor be destroyed, but it can be transformed from one from to
another”. The total energy of an isolated system is constant.

Ilustration: Energy for an ecosystems comes from the sun. It is absorbed by plants, herein
it is converted into stored chemical energy i.e., solar energy is converted into chemical
energy.
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I1"¢ Jaw of thermodynamics: It states that, “Whenever energy is transformed, there is a loss
of energy through the release of heat”.

Hlustration: This occurs when energy is transferred between tropic levels. There will be a
loss of energy (about 90%) in the form of heat as it moves from one tropic level to another
tropic level. The loss of energy takes place through respiration, running, hunting, etc.,

Energy flow models:

The flow of energy through various trophic levels in an ecosystem can be explained with the
help of various energy flow models.

Universal energy flow model:

Energy flows through an ecosystem was explained by E.P. Odum as the universal energy flow
model. As the flow of energy takes place, there is a gradual loss of energy at every level,
thereby resulting in less energy available at the next trophic level as indicated by narrower
pipes (energy flow) and smaller boxes (stored energy in biomass). The loss of energy is
mainly the energy not utilized (NU). This is the energy lost in locomotion, excretion, etc., or it
is the energy lost in respiration (R), which is for maintenance. The rest of the energy is used

for production (P). NIT KKR
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Single-channel energy flow model:

The flow of energy takes place in a unidirectional manner through a single channel of green
plants or producers to herbivores and carnivores. Fig. depicts such a model and illustrates the
gradual decline in energy level due to loss of energy at each successive trophic level in a
grazing food chain.
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Double channel or Y-shaped energy flow model

* In nature, both the grazing food chain and the detritus food chain operate in the
same ecosystem. However, sometimes 1t 1s the grazing food chain that
predominates.

* It happens in a marine ecosystem where primary production in the open sea is
limited, and a major portion of it 1s eaten by herbivorous marine animals.

* Therefore, very little primary production is left to be passed on to the dead or
detritus compartment.

* On the other hand, in a forest ecosystem, the huge quantity of biomass produced
cannot be all consumed by herbivores. Rather, a large proportion of the live
biomass enters the detritus (dead) compartment in the form of litter. Hence, the
detritus food chain is more important there.

* The two-channel or Y-shaped model of energy flow shows the passage of energy
through these two chains, which are separated in time and space
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Biodiversity

Biodiversity is the abbreviated word for biological diversity (bio-life or living organisms,
diversity-variety). Thus, biodiversity is the total variety of life on our planet, the total number of
races, varieties and species. The sum of the total of various types of microbes, plants, and
animals (producers, consumers, and decomposers) in a system. It is the most complex and
important feature of our planet. Without biodiversity, life would not sustain.

Levels of Biodiversity

The concept of biodiversity may be analysed in three different levels. They are:
1. Ecosystem Diversity 2. Species Diversity 3. Genetic Diversity
(1) Ecosystem Diversity

Ecological biodiversity refers to the variations in the plant and animal species living together
and connected by food chains and food webs. It is the diversity observed among the different
ecosystems 1n a region. Diversity in different ecosystems like deserts, rainforests, mangroves,
etc., include ecological diversity.
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(2) Species diversity:

A discrete groups of organisms of the same kind i1s known as species. Species diversity refers
to the variety of different types of species found in a particular area. It is the biodiversity at
the most basic level. It includes all the species ranging from plants to different
microorganism. No two individuals of the same species are exactly similar. For eg., humans
show a lot of diversity among themselves.

(3) Genetic Diversity:
A species with different genetic characteristics is known as a subspecies or “genus".

Genetic diversity 1s a measure of the variety of versions of the same gene within an individual
species. Within individual species, there are varieties that are slightly different from one
another. These differences are due to differences in the combination of genes. Genes are the
basic units of hereditary information transmitted from one generation to the next.

E.g., (i) Rice varieties - All rice varieties belong to the species "Oryza sativa". However,
there are thousands of rice varieties that show variation at the genetic level in the form of
different sizes, shapes, colours, and nutrient content. (ii) Teak wood varieties: The various teak

wood varieties available are-Indian teak, Burma teak, Malaysian teak etc.
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Value of Biodiversity

The value of biodiversity is classified into:
1. Direct Value and
2. Indirect Value

1. Direct value of biodiversity:
It 1s of two types

a) Consumptive use value and
b) Productive use value

a. Consumptive use value:

1. The consumptive use value i1s the value placed on nature's products that are consumed
directly, without passing through a market. Some of them are firewood, food, and game
meat.

1. High consumptive use values on resources may lead to the following problems:

* Over-exploitation of wildlife in developing countries ,

* Loss of traditional controls on hunting and

* Loss of wildlife populations at productive levels.

1i1. Consumptive use value benefits the communities closest to the resource if harvested

sustainably and managed efficiently
NIT KKR



b. Productive use value

1. Productive use value refers to products that are commercially harvested (sold in a market).

i1.  Its value is estimated at the production end rather than the retail end by adding an inflated
cost to the finished product.

i11. Productive use value is often the only value of biological resources reflected in national
income accounts and may have a major impact on the national economy. E.g., Timber,
fish, honey, construction materials, mushrooms, fruits, medicinal plants, and game meat
sold in a market have productive use value.

2. Indirect value of biodiversity: is of the following types:
a. Non-consumptive use value b. Optional value c. Information value and d. Aesthetic value

a. Non-consumptive use value:

1. It deals with nature's functions and services.

i1. It includes photosynthesis of plants, which provides a support system for other species by
maintaining

The water cycle regulates climate, produces and protects the soil, absorbs and breaks down
pollutants, and provides recreational, aesthetic, socio-cultural, scientific, educational, spiritual

and historic values of natural environments.
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b. Optional value:

1. This refers to the potential of biodiversity that is currently known and needs to be
explored.

i1. This refers to the idea that there may be several existing species that may prove to be
important in future, and their usefulness needs to be studied with reference to a specific
problem currently plaguing society.

E.g., 1. The growing biotechnology field is searching for a cure for diseases like cancer and

AIDS. 2. Medicinal plants and herbs play a very important role in the economic growth of our

country.

c. Information value: This relates to the educational, scientific and aesthetic and tourism values
of biodiversity in an ecosystem.

d. Aesthetic Values:

1.  Beautiful plants and animals inspire us to protect biodiversity.

ii. The most important aesthetic value of biodiversity is eco-tourism.

ii1. For example: 1. People from distant places spend time and money to visit areas where they
can enjoy the aesthetic value of biodiversity. This is called eco-tourism. 2. The pleasant
music of wild birds, beautifully coloured butterflies, the colour of peacocks and the colour
of flowers are very important for their aesthetic value. NIT KKR



Threats to Biodiversity

Any disturbance in a natural ecosystem tends to reduce its biodiversity. Waste generated due
to increase in human population and industrialization spoils the environment and leads to
decreased diversity in biological species.

Causes for loss of biodiversity are: 1. Habitat loss 2. Poaching of wildlife and 3. Man-wildlife
conflicts

1. Habitat loss:

The loss of populations of interbreeding organisms is caused by habitat loss. Factors
influencing habitat loss are:

a. Deforestation: Loss of habitat is mainly caused by deforestation activities. Forests and
grasslands are cleared for conversion into agriculture lands or settlement areas or

b. Developmental projects: Forests and grasslands are natural home to thousands of species
which disintegrate due to loss of their natural habitat.

c: Destruction of wetlands: Wetlands, estuaries and mangroves are destroyed due to farming,

filling and pollution that cause loss of biodiversity
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d. Habitat fragmentation: When the habitat is divided into small and scattered patches, the
phenomenon is called habitat fragmentation. This leads to the disappearance of most wildlife

e. Raw material: To produce hybrid seeds, wild plants are used as raw materials, leading to
the extinction of many wild plant species.

f. Production of drugs: Pharmaceutical companies collect wild plants for the production of
drugs, leading to the extinction of several medicinal plant species.

. [llegal trade: Illegal trade of wildlife reduces biodiversity leading to habitat loss

h. Developmental activities: Construction of dams in forest areas coupled with the discharge
of industrial effluents kills birds and other aquatic life.
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2. Poaching of wildlife:

Poaching refers to killing animals or commercial hunting. It contributes to loss of
biodiversity. Poaching can be of two types, listed below:

a. Subsistence poaching: This refers to killing animals for survival.
b. Commercial poaching: This refers to hunting animals in order to sell their products.
Factors influencing poaching:

(1) Human population: Increased human population in India has led to pressure on forest
resources, leading to degradation of wildlife habitats.

(i1) Commercial activities: Although a ban has been imposed internationally on the trade of
products of endangered species, there is a continued smuggling of wildlife products. Since
trading of such products is highly profitable, poachers continue to hunt endangered animals
and smuggle their fur, skin and tusks to other countries. Wildlife products include furs, horns,
tusks, live specimens and herbal products.
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I 3. Man-Wildlife Conflicts:

Man-wildlife conflicts arise, when wildlife starts causing immense damage and danger to man.
Under such conditions it is very difficult for the forest department officials to convince the
affected villagers to gain the villagers support for wildlife conservation.

Eg: In Sambalpur, Orissa, several people were killed by elephants. In retaliation, the villagers
killed and injured several elephants. Villagers sometimes hide explosives in their fields to ward-
off animals which explode when the elephants enter the fields.

Several people were killed when leopards attacked them in Sanjay Gandhi National Park,
Mumbai.

Factors influencing man-animal conflicts

1. Shrinking forest cover compels wildlife to move outside the forest

2. Human encroachment into forest area induces a man-wildlife conflict
3. Injured animals have a tendency to attack man

4. Wild animals venture out of the forest area in search of food

5. Villagers set-up electric wiring around their fields. This injures animals (Elephants) who

i i | I | NIT KKR



Hot-Spots of Biodiversity in India

1. Himalayas: The Himalayas are the northern boundaries of India. The entire mountain
chain is running from Kashmir in the North-west to Assam in the north-east. The
Himalayas comprise of a diverse range of biotic provinces and biomes. The himalayas
cover 7.2% of the country's landmass.

2. Desert: The extremely dry area west of the Aravalli hill range, 1s comprising both the salty
desert of Gujarat and the sandy desert of Rajasthan. Deserts occupy around 6.9% of the
country's land mass. The kinds of deserts found in India are:

a. The desert of western Rajasthan

b. The desert of Gujarat

c. The high-altitude cold desert of Jammu & Kashmir and Himachal Pradesh.

The Indian deserts have more diversified fauna.

3. Semi-arid: This zone lies between the desert and the Deccan plateau.

4. Western Ghats: The western ghats are a mountain range that runs along the western cost of
India. They are a range extending north-south from southern tip of Gujarat in the north to
Kanyakumari in the south. The mountains cover an area of about 160,000 sq. km. This ghat
section covers an extremely diverse range of biotic provinces and biomes. It covers about

5.8% of the countg's landmass. NIT KKR



5. Deccan plateau: It 1s a large triangular plateau south of the Narmada valley. Three sides of
the plateau are covered by mountain slopes towards the east. Satpura mountains cover the
north, while the Western Ghats cover the western side, and the Eastern Ghats cover the eastern
side of the plateau. It is one of the largest zones covering the southern and south-central
plateau with mostly deciduous trees. It covers 4.3% of the country's land mass.

6. Gangetic plain: This plain covers the area between the southern Himalayas and the tropic of
Cancer. These plains were formed by the Ganges River system and are relatively
homogeneous. This region experiences 600 mm of rainfall annually. Sunderbans forests are
located in this region, and they cover 11% of the country's land mass.

7. North-east India: These are the plains and non-Himalayan ranges of northeastern India and
have a wide variety of vegetation. It covers around 5.2% of the country's land mass.
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Conservation of Biodiversity

The following measures should be taken to conserve biodiversity.
1.Illegal hunting and trade of animals and animal products should be stopped immediately
2. People-at-large should boycott purchasing coats, purse or bags made of animal skin

3. Bio-diversity laws should be strengthened.

Types of conservation:
1. In-situ conservation and 2. Ex-situ conservation
In-situ conservation:

In-situ conservation involves protection of flora and fauna within its natural habitat. The
natural habitats or ecosystems under in-situ conservation are called "protected areas".

a. Biosphere reserves b. National parks c. Wildlife sanctuaries d. Gene sanctuaries
a. Biosphere reserves

They cover large areas (>5000 sq.km.) They are normally used to protect species for a long
time. NIT KKR



b. National parks

It 1s an area dedicated for the conservation of wildlife along with its environment. It covers an
area ranging from 100 to 500 sq.km. One or more national parks may exist within a biosphere
reserve. A national park is used for enjoyment through tourism, without affecting the
environment.

c. Wildlife sanctuaries

It is an area that is reserved for the conservation of animals only. i. It protects animals only ii.
It allows operations such as harvesting of timber, collection of forest products, private
ownership rights and forestry operations, provided it does not affect animals adversely.

d. Gene sanctuaries

It is an area where plants are conserved.
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EX-SITU CONSERVATION

Ex-situ conservation involves protection of flora and fauna outside their natural habitats. This
type of conservation is mainly done for conservation of crop varieties and wild relatives of
Crops.

Important centers of ex-situ conservation:
1.Botanical gardens

2. Seed banks

3. Microbial culture collections

4. Tissue and cell cultures

5. Museums and

6. Zoological gardens
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Advantages & Disadvantages of Conservation

Advantages

In-situ:

1. It is cheap and convenient.

2. Species get adjusted to natural disasters like drought, floods, forest fires etc.

Ex-situ:

1. Survival of endangered species is increasing due to special care and attention

2. In captive breeding, the animals are assured of food, water, shelter and security, thereby
have a longer life span

Disadvantages

In-situ :

1. A large surface area of Earth is required to preserve biodiversity

2. Maintenance is not proper due to a shortage of staff and pollution

Ex-situ:
1. It is an expensive method
2. Freedom of wildlife is lost
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