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Ecology mfsfRufast

Ecology is the science under which all organisms and their
interrelationships through the physical environment are studied. Now
under the ecology, not only the interrelationships between plants and
animals and their environment are studied, but also the interactions
of human, society and its physical environment are also studied.
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Ui RAfd®T a1 (Ecosystem)

The first use of the term 'ecosystem’ was done in 1935 by A. G. Tansley. In
general, all groups of components in the biosphere, which are involved in
interactions, are called ecosystems. It is an functional unit of ecosystem
nature that involves complex activities occurring between its biological
and abiotic components.
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g RIfa®t d &t ﬁ"xﬁWﬁ (Characteristics of Ecosystem)

. It is a structured and well-organized system.

o Ecosystems are natural resource systems.

. The productivity of an ecosystem depends on the accessibility of energy in it.

. Different types of ecosystem are powered by energy.

. An ecosystem is an open system in which there is continuous input and output of
materials and energy.

. Depending on the size, it can be divided into several parts:
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UIiRRAfd® a3 &b acd (Components of Ecosystem)
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3ifas g (Abiotic Components)

The abiotic components of the ecosystem are very important. Inorganic
components include soil, water, air and light energy. These include the
majority of inorganic materials, such as oxygen, nitrogen, etc. and chemical

and physical processes (volcanoes, earthquakes, floods, forest fire, climate
and seasonal conditions).
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Sifd® e (Biotic Components)

Biotic components include producers,

consumers and decomposers.

Producers are self-sustaining, which are usually chlorophyll-containing
organisms and store their food by inorganic inorganic materials in the

presence of sunlight.
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Wfde dac® (Biotic Components)
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Types of Biotic Component

Biological components can be mainly divided into three types
(i) Producer,

(ii)) Consumer,
(iii) Decomposer.
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Producers or Autotrophs
There are green plants, some special bacteria and algae, which in the presence of
sunlight can make their own food with simple inorganic substances, i.e. organisms,
which can make their own food are called Autotrophs primary producers.
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SUYYIIT (Consumers)

* Primary consumer: The consumer who relies on plants for their food is called primary
consumer (Shakabhakshi) called as Herbivores. Like grazing animals - goat, rabbit,
camel etc.

 Secondary consumer: The consumer who relies on herbivores or other animals for
nutrition. Like snake, wolf etc.

* Tertiary consumers (top carnivores): This includes consumers who make their diet to
primary and secondary consumers, such as eagles, big sharks, lions, tigers, etc.
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AUYdcCDd Y 'FFITrﬂTﬂ (Decomposer or Saprophyte)

It mainly contains bacteria and fungi. They depend on dead organic matter
or detritus for nutrition. Like a consumer, the decomposers do not swallow
their food, rather they emit various types of enzymes from their bodies on
the remains of dead or dying plants and animals. External respirable
digestion of these dead residues emits common inorganic substances,

which are consumed by decomposers.
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qiRfRUfdD] & & UBR (Types of Ecosystem)

A. Natural Ecosystem

. Completely dependent on solar radiation, eg- forests,
grasslands, deserts, rivers, lakes. From them we get food, fuel,
fodder and medicines.

1. Dependent on solar radiation and energy assistants, such as
wind, rain and tide. Examples- Tropical rain forest, estuaries,
coral reefs.
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Aq A urfyds (Manmade Ecosystem)

Dependent on solar energy, e.g.- fields, aquaculture and artificial
ponds.
Dependent on fossil fuels, e.g.- urban and industrial ecosystems.
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1< 4GdT (Food Chain)
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<] %[E?IT%W (Types of Food Chain)
1. dIROT dT<] H@?IT (Grazing Food Chain)
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Food Web

A food Web is a network of food chains interconnected in an ecosystem. An
animal can be a member of different food chains.
For example, one plant can be the food of many herbivores at the same time,
such as rabbit or grasshopper or goat or all depend on the grass. Similarly, a
herbivorous can be the food of various carnivorous species.
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Food Chain
A food chain is a linear
sequence of organisms through

which nutrients and energy
flows from one organism to
another.

It consists of only one straight
chain.

If one group of an organism
disturbs, the whole chain will
become unstable.

Food chain consists of only 4-5
trophic levels of different
species.

Food chain can be grazing food
chain and detritus food chain.

Food Web

A network of different food
chains is called food web.

It consists of many
interconnected food chains.
The food web does not
become unstable by the
removal of one group of
organisms.

Food web contains numerous
trophic levels also of
different populations of
species.

No such type in the food
web




Energy Flow in Ecosystem

Energy flow is the flow of energy through living things within an ecosystem. All living
organisms can be organized into producers and consumers, and those producers and

consumers can further be organized into a food chain.

The 10% Rule means that when energy is passed in an ecosystem from one trophic level to
the next, only ten percent of the energy will be passed on. As we move from the sun
through each trophic level, only ten percent of the energy will be carried to the next level.
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The Energy—Food Pyramid

“10% Rule”:
= 10% of the energy
“harvested” at a lower
trophic level is trans-

ferred up to the next 100 /Tertia
: . ry Consumers
h'gh er thpth 'evel || =/ Carnivores: eat Camivores\

1000 Secondary Consumers

— Carnivores: eat Herbivores

10 000 Primary Consumers

— Herbivores: eat Producers (and their Products)

100 000 Producers — Autotrophs — Photosynthesizers
Cyanobacteria, Phytoplankton, Vegetabilia

Decomposers (detritivores) — Bacteria, Fungi, Earthworms
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Ecological Pyramids uiviRIfa®s fiRifas
Sustainable Development qdd faer™
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Ecological Pyramids

An ecological pyramid is a graphical representation to show the biomass at each trophic
level in a given ecosystem (also called as trophic pyramid, Eltonian pyramid, energy
pyramid, or sometimes food pyramid).
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Ecological pyramids begin with producers on the bottom (such as plants) and proceed
through the various trophic levels (such as herbivores that eat plants, then carnivores
that eat flesh, then omnivores that eat both plants and flesh, and so on).
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Types of Ecological Pyramids
1. Pyramid of energy ol S RIS

2. Pyramid of biomass Ay &1 fORTfErE
3. Pyramid of numbers gw@q7afi &1 foRifire

Pyramid of energy

A pyramid of energy or pyramid of productivity shows the production or turnover. The rate at which
energy or mass is transferred from one trophic level to the next.

Typical units are grams per square meter per year or calories per square meter per year.
As with the others, this graph shows producers at the bottom and higher trophic levels on
top. Energy usually enters ecosystems from the Sun. The primary producers at the base of
the pyramid use the solar radiation to power photosynthesis which produces food.
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Pyramid Of Biomass

A pyramid of biomass shows the relationship between biomass and trophic level by quantifying the biomass
present at each trophic level of an ecological community at a particular time. It is a graphical representation of
biomass (total amount of living or organic matter in an ecosystem) present in unit area in different trophic
levels.

The pyramid of biomass may be "inverted". For example, in a pond ecosystem, the standing

crop of phytoplankton, the major producers, at any given point will be lower than the mass of

the heterotrophs, such as fish and insects. This is explained as the phytoplankton reproduce very quickly, but
have much shorter individual lives.
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Upright Pyamid of Biomass in aTerrestrial Ecosystem
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Inverted Pyramid in a Aquatic Ecosystem
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Pyramid of numbers

A pyramid of numbers shows graphically the population, or abundance, in terms of the
number of individual organisms involved at each level in a food chain.

The pyramid is not necessarily upright. For example, it will be inverted if beetles are
feeding from the output of forest trees, or parasites are feeding on large host animals.
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Sustainable Development Idd [dh I

‘Development which meets the needs of the present without compromising the ability of
future generations to meet their own needs’.
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Sustainable economic growth, achieving sustainable livelihood, living in harmony with
nature and appropriate technology are important for sustainable development.
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Core Elements of Sustainable Development Tdd f[d& T & H¥ dod
1. Environmental Sustainability@h@ﬂqw:

It prevents nature from being used as an inexhaustible source of resources and ensures its
protection
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2. Social Sustainability JTHTToId U

It can foster gender equality, development of people, communities and cultures to help
achieve a reasonable and fairly-distributed quality of life, healthcare and education
across the Globe.
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3. Economic Sustainability 3Tt fRRET:

Focuses on equal economic growth that generates wealth for all, without harming the
environment.
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