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In our solar system, life exists only on earth, as various
physical conditions required to sustain life occur only
on earth. These physical conditions include proper
temperature, air, water and soil etc. Due to these
favourable factors, different types of plants and
animals flourish on earth. Continuity of life on earth is
the result of interactions of these physical factors with
the living world. Every living organism is affected by
its surroundings. Living beings (plants and animals)
and physical factors (wind, rainfall etc.) together
constitute our surroundings or environment.
Environment (derived from the word"' environ'
meaning 'to encircle' or 'surround') can be defined as
the physical and biological world where we live.
Literally speaking, organism's immediate surroundings
constitute its environment which includes everything
around the organism, i.e., both non-living (abiotic)
and living (biotic) components. Environment affects
organisms without becoming an integral part of them.
We depend upon our environment for all our needs.
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Environment has two major components: abiotic and
biotic. In the environment, living organisms, whether
plants or animals, influence each other. In addition,
both abiotic and biotic components interact with each
other. This interdependent interaction among
organisms as well as with the abiotic components
maintains a balance in nature.

ECOSYSTEM

An ecosystem may be defined as a structural and
functional unit of the biosphere comprising living
organisms and their non-living environment which
interact by means of food chains and biogeochemical
cycles resulting in energy-flow, biotic diversity and

W CBSE-BIOLOGY
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material cycling to form a stable,
system.

There are two basic processes involved in. an
ecosystem:

(i) Cycling of material: It is a cycle of exchange of
materials between living beings and the environment,
to maintain continuous supply of these materials to
living beings for stability of life on earth. These cycles
are termed as 'biogeochemical cycles'.

(ii) Flow of energy: The energy trapped by green
plants from sun is passed on to the other organisms of
the food chain.

The term ecosystem’ was first proposed by British
ecologist A.G. Tansley in 1935. However, the idea of
an ecosystem was given previously by a German, Karl
Mobiuu (1877) arid S.A, Forbes (1687) but they used
the terms. Biocoenosis and microcosm, respectively in
place of ecosystem.

Types of ecosystem

In the biosphere, ecosystems may be classified on the
basis of their nature, duration and size:

On the basis of nature

On the basis of nature, ecosystems are classified into
two types:

(i) Natural ecosystems: These ecosystems operate in
the nature by themselves without any human
interference. Common examples of natural
ecosystems are: pond ecosystem, Lake Ecosystem,
desert ecosystem, grassland ecosystem, forest
ecosystem, oceanic ecosystem etc.

(ii) Artificial ecosystems: These are maintained by
man and hence are also termed man-made or man-
engineered ecosystems. In these ecosystems, man
maintains, disturbs the natural balance by the
addition of energy and planned manipulations.
Common examples of artificial ecosystems are
croplands, orchards, gardens, aquarium etc.

On the basis of duration

On the basis of duration, ecosystems are classified
into:

(i) Temporary ecosystems: These are short-lived
ecosystems which may be natural or man- made.
Common examples include rainfed pond and
laboratory culture of protozoans.

(ii) Permanent ecosystems: These are self-supporting
natural ecosystems that maintain themselves for
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relatively long duration, e.g., a lake, a forest, a desert
etc.

On the basis of size

On the basis of size, ecosystems are classified into:

(i) Small ecosystems: Small-sized ecosystems are also
termed micro ecosystems, e.g., a flowerpot, a site
under a stone etc.

(ii) Large ecosystems: Very large-sized ecosystems are
also termed macro ecosystems, e.g., an ocean, a
forest, a desert etc.

Components of ecosystem

The various components of any ecosystem may be
grouped into two main types:

(i) Abiotic (non-living) components

(ii) Biotic (living) components.

Abiotic (non-living) components

These include the non-living physico-chemical factors
of the environment. These components not only
affect the distribution and structure of organisms but
also their behaviour and interrelationships.

Abiotic factors include inorganic substances, organic
compounds and climatic factors.

(i) Inorganic substances: Inorganic substances, e.g.,
carbon, nitrogen, oxygen, calcium, phosphorus etc.
and their compounds (water, carbon dioxide, etc.)
constitute the main abiotic components.

These occur either in the form of compounds
dissolved in water in the soil or in Free State in the air.
(ii) Organic compounds: These include carbohydrates,
proteins, lipids, nucleic acids etc. These are present in
living organisms and dead remains of -them. The dead
organic matter is broken down by the action of
decomposers (e.g., bacteria and fungi) into inorganic
substances for their recycling.

(i) Climatic factors: These include light, temperature,
humidity, wind, rainfall, water and edaphic factors
(e.g., soil and substrate, topography, minerals, pH)
etc.

Biotic (living) components

The living organisms present in an ecosystem form the
biotic component. Regarding the mode of obtaining
food, the organisms occurring in an ecosystem are
classified into three main categories which are:

(i) Producers: Producers are organisms that can
produce their food using simple inorganic compounds.
These include all green plants, blue green algae
(cyanobacteria), some bacteria and free-floating
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autotrophic microorganisms called phytoplanktons.
Green plants possess photosynthetic pigments. They
can utilize solar energy with the help of
photosynthetic pigments (e.g., chlorophyll) to form
glucose (simple carbohydrate) from simple inorganic
substances, namely, carbon dioxide and water. This
process is called photosynthesis. It may be briefly
represented by the following equation:

G.S,,,C,.S?,,i,(,f 6 H,0—g80—CH,,0,+6 O,
Oxygen is released in this process. From the basic
organic glucose, plants then form complex organic
compounds such as starch, protein and lipid. As green
plants, blue green algae etc. prepare their organic
food themselves with the help of sunlight. Thus, both
of them (plants and blue green algae) are known as
photoautotrophs (photos-light, auto-self, trophos-
nutrition) or simply autotrophs. The organic
compounds produced by autotrophs, constitute food
not only for the autotrophs but also for the
heterotrophs. Producers in an ecosystem are mainly
green plants. As producers utilize solar energy and
convert it into chemical energy of organic compounds,
they are also termed as transducers.

(ii) Consumers: These are mainly the animals. They
are unable to synthesize their food. Therefore, they
utilize materials and energy stored by the producers
or eat other organisms. They are known as the
heterotrophs. The consumers are of following types:
(a) Primary or first-order consumers: These include
the animals which eat plants or plant products. They
are called herbivores or primary (first orders-
consumers. As the herbivores feed on plants/ plant
products and convert them into animal matter, they
are often called key industry animals. Cattle, deer,
goat, rabbit, hare, rats, mice, grasshoppers are the
common herbivores in terrestrial ecosystems, and
snails, mosquito larvae, tadpoles, tortoises etc. are
the common herbivores in aquatic ecosystems.

Water Glucose Oxygen

Atmosphere Energy input (Sunlight)

Carmivores
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(b) Secondary or second order consumers: These
include the animals which feed on the flesh of
herbivores. They are called primary carnivores or
secondary (second order) consumers.

Cats, dogs, foxes etc. are secondary consumers in
terrestrial ecosystems, and water bugs, water beetles,
frogs, small fish etc. are secondary consumers in
aquatic ecosystems.

(c) Tertiary or third order consumers: These are
larger carnivores which feed on primary carnivores
(secondary consumers). These are termed as
secondary carnivores or tertiary (third order)
consumers. Common examples include large fish and
water birds in aquatic Ecosystems, and wolves, snakes
etc. in terrestrial ecosystems.

(d) Quaternary or fourth order consumers: These are
even larger carnivores which feed on secondary
carnivores (tertiary consumers). Tigers, lions and
eagles/hawks are examples in land ecosystems and
sharks, crocodiles are examples in aquatic
ecosystems.

In any food chain, the consumer present at the end of
the chain is called top carnivore. It is the largest
carnivore of the food chain and is itself not eaten by
other animals e.g., tigers, lions etc. in terrestrial
ecosystem.

(iii) Decomposers (Reducers): These include bacteria
and fungi. They obtain food from the organic
materials of dead producers (e.g., plants) and
consumers (e.g., animals) and their waste products.
The decomposers-degrade dead remains of plants and
animals and waste organic matter into (i) simple small
organic molecules which they utilize themselves, and
(ii) inorganic substances that are released into the

environment for reuse as raw materials by the
producers. In this way decomposers help in recycling
of nutrients in biosphere and form nutrient cycles or

biogeochemical cycles. The fertility of soil

maintained by these cycles. Decomposers provide
space for new life in the biosphere and so are the
essential components of ecosystem. Without them, all
life will ultimately cease to exist as dead remains and
waste organic matter will pile up. The decomposers

are also called saprotrophs.

Omnivores: Many animals (e.g., crow, bear, dog, cat
etc.) and human beings eat both plant and animal
They are termed omnivores or double
consumers. As they can eat upon more than one
trophic levels, (producers or consumers) thus, they
are the only organisms which can exist at more than

matter.

one trophic levels in a food chain.

Parasites; These are also a category of consumers.
These live on or inside the body of other organisms to
obtain their food, e.g., Escheriehia cali (bacterium),
Entamoeba histolytica (protozoan), liver fluke, tape

worm (flat worms) etc.

Detritivores: These are the organisms which feed on
detritus (dead remains of plants and animals) and
breakdown it into smaller fragments (examples—
earthworm, termites, vultures). Detritivores are also
called scavengers. Note that detritnwes break detritus
into smaller fragments but do not cause release of
inorganic compounds. Smaller fragments of detritus
left by detridvores are worked upon by decomposers.
Decomposers completely breakdown me detritus into

free inorganic material.

Table: Differences between autotrophs and heterotrophs.

Autotrophs Heterotrophs

1. |They are producer organisms.

They are consumer organisms,

2. They prepare their organic nutrients themselves.

They do not prepare their organic nutrients themselves.

3. They get only inorganic materials from outside,
using which they synthesize organic materials
inside their body.

They get both organic and inorganic materials from
outside.

4, |[These obtain energy from sunlight or inorganic
chemical reactions.

These obtain energy from organic nutrients

5. |These usually add O, to the environment.

These add CO; to the environment.

6. |These include plants and blue green algae.

These include animals, many protest, bacteria and fungi.

7. |These possess photosynthetic pigments (e.g.,
chlorophyll).

Photosynthetic pigments are lacking in them.

8. |They constitute the first trophic level.

They belong to second and. higher trophic levels.
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