13
BIOSPHERE

13.1 INTRODUCTION

Earth is the home of mankind. Life of human beings depends not only upon
its land where we build our houses and grow our food but also upon its other
natural components such as air, water and living organisms. The air we breathe
and the water we drink, forms a major component of our bodies. Plants and
animals also play an importaiit role in our lives. Some of them provide us
food and clothing while the others help in agriculture and transportation.

The earth and its surroundings which affect our lives are together called the
environment. The environment is made up of non-living or abiotic and living
or biotic components. The physical or the abiotic environment is the sum
. total of the non-living matter like land, water and air. It provides conditions
favourable for plant and animal life. The plants and the animals together
constitute the biotic environment. In the previous lessons, you have studied
some of the important processes bringing about changes in the physical
environment. In this lesson we are going to study how interaction between
the abiotic and the biotic environmental components bring about changes on
the face of the earth.

13.2 OBJECTIVES ‘
_ After studyiné this lesson you will be able to :
¢ identify the major components of the environment and their
‘ inter-relationships;
. @ distinguish between the biotic and the abiotic environment;
exptain the term biosphere and describe its limits;
o identify the sources of energydin the biosphere;
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e explain relationships between various categories of living organisms in

the biosphere;

explain the concept of ecosystem;

explain the process of energy flow and food chains in an ecosystem;
show diagrammatically the flow of energy in an ecosystem;

explain the mechanism of mainienance of ¢cological balance; and
explain the need for maintenance of ecological balance and suggest
measures for its maintenance.

13.3 THE ENVIRONMENT

The Earth is our home and the land, water, air and all living organisms
together make our environment. Thus land, water, air and living organisms
are the four major components of the envirgnment. They interact to bring
about various changes and create different patterns of life on the earth’s

_ surface. Each of these components plays its part in the various processes and

phenomena active on the earth, Land provides support to most of the organ-
isms. It serves as the play-field for various events and processes in the
environment. Water absorbs heat and evaporates. The water vapour condenses to

cause precipitation. As the water again reaches the seas or the rivers, it

completes the hydrological cycle. Similarly, the air also gets heated up by
absorbing insolation and terrestrial radiaton. This causes natural phenomena
like winds. As water and air play important roles in the natural processes, so
do the living beings. All phenomena and processes, ranging from climatic
conditions and soil types to human occupations are the result of the interac-
tions between these components of environment.

~The components of the envitonment can be grouped into the categories of

abiotic (physical) and biotic (biological). Land, water and air together form
the abiotic environment. All changes in the abiotic environment are powered
by solar energy. Thus, the sun also becomesa part of the abioticenvironment. All
living organisms (plant and animal kingdoms) together form the biotic
environment. All plants and animals depend upon the abiotic environment
for their food. All plants obtain their food direcily from abiotic environment,
i. e. land, water, air and the sun. All animals get their food direcily from the

plants or animals, and thus indirectly from the abiotic environment. The .

organisms in their turn affect the abiotic environment in a number of
ways. Plants for example, affect the development and nature of soils.
Likewise, the animals also affect their abiotic environment. One example
of such effects can be taken from the activities of human beings. Human
beings as farmers break the rocks of the earth’s surface and change the
courses of streams for irrigation facilities. Similarly, during the course of
mining activities, human beings take the minerals out from below the
surface of the earth. Industrial activities have a great impact upon the air
and water which are both components of the abiotic environment.
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Interactions between the abiotic and biotic components of the environment

are responsible for all variations in the soil and vegetation and the distri-
bution of species of plants and animals. Patterns of human activity are
also the result of these interactions. That is why the areas of fertile soils, flat
topography and abundant precipitation are used for agriculture. In the same
way, the main occupation of the people of coastal regions is fishing while
it is forestry in the forésted areas.

* The sum total of the conditions within which an organism lives
is called the environment.

* The four major components of the environment are land, water,
air and living organisms.

* Land, water, air and the sun are the abiotic components and plant
- and animal organisms form the biotic components of the
“environment, \

*  The biotic and the abiotic components of the environment interact
with each other to bring about changes on the earth’s surface.

13.4 BIOSPHERE

We know that various organisms live on the surface of the earth. Some of
them live in the air slightly above the earth’s surface. Others live in water
and inside earth upto a small depth. The environmental conditions limit the
zone in which organisms can live. This rather narrow zone in which living
organisms are found forms the biosphere. 1t lies at the interfaces between
the three abiotic realms of the earth i. . lithosphere, atmosphere and hydro-
sphere.

Biosphere is called the life zone, as outside its limits, no life is possible. It
is this zone which makes the earth beautiful with a variety of flora and
fauna. This zone which distinguishes earth are marked by the abiotic envi-
ronmental conditions which support life. Too much above or below the
surface of the earth, lack of air or water or any other component of the
abiotic environment may prohibit life. This sets limits to the biosphere.

The abiotic components of the biosphere are the upper part of lithosphere, .

the lower part of the atmosphere and the shatlow parts of thie hydrosphere.
The biotic component is made up of the plant and animal kingdoms. There
are millions of species in plant and animal kingdoms.

- All organisms in the biosphere are dependent on the abiotic environment
- and upon each other. The relations of the organisms among themselves and
with their environment are studied by the science called ecology.

- 1
[*  Therelatively narrow zone in which organisms are found is

catled the biosphere.

H

*  Ecology is the science which studies the interrelations of
the organisms among themselves and with their environment.
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Biosphere is of great importance to man. We depénd for all our require-
ments on the biosphere. Everything ranging from food, clothing and shelter
to the complex industrial goods is supphed by the blosphere either dlrectly

or mdlrectly

INTEXT QUESTION 13.1

1. Give one word for each of the following.

(a) The sum total of the conditions in which an orgamsm
lives .

(b) The non—living component of the environment,

(c) The livirig component of the environment.
(d) The narrow zone in which life exists.

(e) The science which studies the relationship of the orgamsms with

their environment and among themselves.
3] Thc_: environment of which man forms a part. _

2. Fillin the blanks :

(2) The four major components of the environment are

(i) (i) (ii). _ and (iv) hvmgmgamsns
(b Most of the plants get their food directly from the
environment.

(c) Most of the animals get their food . from the abiotic en-
vironment, o

(d) The biotic component of the biosphere is made up of
and kmgdoms

13.5 SOURCES OF ENERGY IN THE BIOSPHERE -

When you do any work for a long time you feel tired. Even studying for a |

long time tires you. Do you know why? When you work, your body consumes
some energy and as the energy availablé in the body declines, you feel tired.
When you have rested for some time, your vody again recovers and you can
start working again. This happens because while resting, your body has gained
some energy. The energy in the body comes from the food we eat. If we do
not cat anything for a number of days, the energy available in the body will
finish and we will not be able to do any work. Thus the energy can be
defined as the ability or capacity possessed by an organism for doing work.

All changes taking place in the environment involve use of energy. The
energy has a number of forms. It may be, for example, in the form of light
or heat energy or the energy contained by the running water or wind. The
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forms of energy are interchangeable. The sunlight, for example, is converted
into heat enetgy by the earth and into food energy by the plants. The only
continuous source of energy in the biosphere is the sun. This energy is received
in the form of sunlight and is converted into different forms by various
components of the biosphere. A part of this energy is intercepted by the
plants. Food is synthesized with the help of this energy through
photosynthesis. The solar energy is thus converted into vegetal matter. A
part of the synthesized food is consumed by the herbivourous animals. The
herbivorous animals in their twrn are eaten by the carnivorous animals.
The energy synthesized by the plants thus passes on to the animals. A part
of the energy synthesized by the plants and consumed by the animals is
stored by them in the form of tissues and bones, etc. The animals may be
consumed by other animals and the stored energy may thus pass from one
animal to the other.

Sources of energy in the biosphere can be classified as primary and sec-
bndary sources of éhergy. The sources which provide energy from their
own body and do not borrow it from other sources are the primary sources.
Sun is the only primary source of energy for the biosphere. All other sources
obtain energy directly or indirectly from the sun and then pass it on in vati-
ous forms. They are all secondary sources of energy. Wood, coal, oil, flow-
ing water and tides are all secondary sources of energy.

*  Energy is the capacity or ability to work.
*  Solar energy is converted into food energy by the plants
through photosynthesis and it is passed on to the animals.

*  Sunis the only primary source of energy for the biosphere.
. All other sources of energy in the biosphere are secondary
Sources.. .

13.6. PRODUCERS AND CONSUMERS

The 'biotic components of the biosphere can be classified as producers and
consumers. All organisms capable of producing their own food directly from
the abiotic environment are called producers or aufofrophs. Almost all plants
are autotrophic in character as they make their food themselves.

The organism unable to produce their own food directly from the abiotic
environment are called consumers or heferotrophs. Such organisms have
to depend on other organisms, plants or animals, for their food. Almost all
animals are heterotrophic in nature.

Almost all animals are consumers. There are a number of groups in which
they can be categorized. They can be herbivorous or plant eating. For example,
a rabbit is a herbivorous. Some of them are carnivorous or animal eating
only. Lion is an example of carnivorous animals. The third group is made
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" up of omnivorous i.e. animals eating plants and animals both. Human beings -

are omnivorous. Decomposers or detritus feeders are those organisms which
feed on the dead bodies of the plants or animals. Bacteria and fungi are
examples of such organisms. Another category of animals is predators and

'scavengers. Predators are the preying animals like tigers and eagles. The

scavengers are the ones .eating the dead animals, like the hyenas and jackals.
In contrast to the predators and scavengers, the detritus feeders are the micro-
organisms like bacteria which decompose the organic matter, thus converting
it into inorganic. The consumers are also classified as primary and secondary
consumers. The primary consumers are the organisms obtaining their food

_directly from plants. The Secondary consumers get their food from some

other animals and thus indirectly from the plants. There is a possibility of
some of the organisms also performing the function of a tertiary consumer,

“When a secondary consumer get their food from another secondary consumes,

is known as tertiary consumers. An eagle gating a carmvorous snake performs
this function.

Producers and consumers are inter-linked through food chains. In case ofa
typical food chain, small herbivorous animals eat the piants. They are in
their turn eaten by the camivorous animals. The carnivorous animals may
become food for larger carnivores or the detritus feeders and scavengers.
Energy in the biosphere is transferred in the form of food through the mecha-
nism of food chain.

Sunlight
the source of energy
for photasynthesis

Producers )
Green plant (eg. cabbage)
make food by Photosynthesis’

Primary consumers i |

Hesbivores (¢.g, Caterpillars)

eat herbivores : I

Minerals released from dead
organisms bydecomposers are
absorbed by plants

Sécondary consumer
Carnivores (cg. thrush)
it Herbivores

Decomposers |
Organism such as fungi
and certain bacteria
(saprophytes} decomposes
dead plants and animals

Fig.13.1 : A simple food chain
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In a given food cham a number of organisms obtain their food from the

same link. This link or level in the chain is called a trophic level. All
animals obtaining their food from one trophic level form the tropl'uc
community. All herbivores, for example, are at one trophic. level. Likewise

all camivores feeding on the herbivores are at another trophic level. Rabbits,
rats, grasshoppers and goats all feed directly on the plants and thus are at
the same trophic level. The number of species in one trophic level may be
DUMErous. :

'Energy is transferred in the blosphere through other means too. One exam-
ple of such a transfer of energy is the use of animal power in agncultu:e

The total eniergy in the biosphere may be transferred through any number of

food chains. The number of food chain operating in an area depends upon
 the variety of plant and ammal life in that area. The food chain and thus the
energy transfer may take a sunple as well as a complex form. The number of
trophic levels in each chain varies. Two examples of food chains are given
‘here. One of the chains is a simple food chains (Fig.13.1) and the other isa
comp_lex one. (Fig.13.2). .

[ -~

e

Sea \:orm‘- shrimps md pranns"Crabs

‘s,_-l'.{ﬂ -
AT
plant planlﬂun

[)1~sohv.d mifneral Bacterias and je———1cad Orgamsms
in sea water . e L

fungi

Fig. 13.2 Food Web fouud in the Sea

The complex food chains with a number of cross links between various
trophic levels and a number of related chains are cailed food webs. The
food chain shown in the fig 13.2 above is a'food web. Identify the producers;
primary, secondary and tertiary consumers; scavengers; and decomposers
in fig. 13.2
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*  Organisms capable of producing their own food directly
from the abiotic environment are called producers or
autotrophs and those incapable of making their own food
directly from the abiotic environment are called consu-

" mers or heterotrophs. '

*  Primary consumers -take their food directly from plants
while the secondary consumers get their food from some
other animals and thus indirectly from plants.

*  The sequence of energy transfer in the form of food from
- one organism to the other is called food chain. Complex
food chains with many cross links are called foodwebs.

*  All organisms which obtain their food from a common link -
- inthe food chain, belong to one trophic level.

. INTEXT QUESTIONS 13.2

1. Answer in one or two words ;

(a) What is the term used to denote the capacity to work?

(b) What is the term used to denote all organisms obtaining their food
from one link in a food chain?

(c) What is the primary source of energy in the biosphere?

(d) What is the Vname given to the organisms which can synthesize
their food directly from the abiotic environment?

(e) What is the name given to the organisms which can not
produce their own food?

2. Fill in the blanks with the most appropriate words from those given in
the bracket :

(a) The__ are the organisms that eat only plants. (herbiv-
ores, carnivores)

(b) The are the animals which eat plants and animals
both.{carnivores, omnivores) '

(c) The process of energy transfer in the biosphere is carried on
through the mechanism of (food chain, energy
flow) ‘

(d) Another term used to denote the producers is
(autotrophs, heterotrophs).
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(¢) Consumers are also known as....______. (autotrophs,

~ heterotrophs)
(f) The microscopic organisms fegding on the dead bodies of plants
and animals are called (omnivores, decomposers)
13.7 ECOSYSTEM

An ecosystem or ecological system is a functioning system in which the
organisms interact among themselves and with their environment. These
interactions result. ifi food chains and energy ﬂows so that hfe is sustained
within the system

Every ecosystem is composed of abiotic environment and biotic communi-
ties living therein. One ecosystem represents at least one complete food
chain. Some of the ecosystems, which are large enough, have more than
one food chain, Presence of a large variety of biotic communities also result
in more than one food chain in an ecosystem. Ecosystems can be of a number
of types. Some of the common examples can be an agricultural ecosystem,
a forest ecosystem and a pond ecosystem. A field in which the plants are
producing food through photosynthesis and this food is being used by
human being directly or through cattle, represents an agricultural ecosys-
tem. One of the food chains in this ecosystern may run as : plants - man and
domestic animals - detritus feeders; while another may run as : plants -

birds - predators-detritus feeders. Still another food chain may be : plants-

- insects-predators-detritus feeders. There are grazing food chains including
the larger animals like cattle and other domestic animals. The other may be
a detritus food chain in which most of the energy passes on to the detritus
feeders directly from the plants.

All energy synthesized in an ecosystem does not pass on to the consumers
at various trophic levels. The consumers at the first trophic level do not
pass on the entire amount of energy to the consumers at the secend trophic

level. The amount of energy available to each higher trophic level from .

the immediately lower trophic level keeps declining. This is because of two
factors. Firstly, there are the losses of energy in the processes of energy
transfer. Thisis a well known fact that no transfer of energy is 100 percent
efficient. A part of the energy is consumed in the process of transfer itself.
Secondly, a large proportion of the energy consumed by any consumer is
used for the body-building process and respiration etc. This energy is not
available to be transferred to the next higher trophic level. In addition to
these losses, there are the losses concemned with non-acceptability of food.
All food available at a given trophic level may not be eatable by the organ-
isms at the next trophic level. Most of the animals do not eat skins, hair and
bones and the vegetative materials like woody stems. There are losses in
assimilation also. All of that an animal eats is not assimilated and a trophic
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leve] determines the population of organisms at that fevel. .

Suppose the plants in a given area synthesizing 1,000 calories of energy
from the sun. Part of this energy, say 100 calories, is used by the plants in_
their growth process. Thus only 900 calories will be available in the form of
all vegetal matter that can be consumed by the herbivores. The herbivores
may eat only 700 calories as all parts of the plant bodies may not be eatable.
Out of this they might assimilate only 500 calories, They will also utilize
some energy in growth related processes, say 300 calories. Thus the amount
of energy available to the carnivores will be only 200 calories. They will

~ again consume only a part of it. The carnivores will use some of it in respi-

ration and thus only 40 to 50 calories will be available to be passed on to
the next trophic level. In actual situations the proportion of the energy fixed
by the plants available at different trophic levels varies from: one ecosystem
to the other. This depends upon the nature of  the species of organisms in the
food chain. - o L E

 TERTIARY
q CONSUMERS
| CARNIVORES

)_‘:@ SECONDARY

CONSUMERS
\&% CARNIVORES

PRIMARY

. CONSUMERS
(&, ; @ HERBIVORES
B/ ed ]

PRODUCERS

Fig. 13.3 An ecological pyramid

With the reduction of available energy at higher levels of the food chain,
the number of consumers alse decline. As less food or energy is available
at successively higher trophic levels, the number of organisms that can sur-
vive on this amount of food ur energy alse deciines successively. If the
amount of energy or food aveilabic ai different trophic levels in the food
chain is represented graphically. it tckes the shape of a pyramid with a




Biosphere 1271

bm:(; bm and narro. wapex " Such a pyranu:k . -"'d is callﬂd '& food pyranu" ' dor
energy pyratmd ‘The broader base heré represents the larger amount of
food or energy available at the lower trophlc levels and a smaller amount at

.. the higher trophic levels. Sm‘ularly number of organisms at various trophic g

levels in the food chain can also. be shown graphically and this also

attains a pyram1dai shape with a" broad base and a narrow apex. The -

broad base of this phyrannd indicates a latge pumber of the producers,
- smaHer number of primary consumers and a still- smaller number of tertiary

‘consurners. Such a pyramid sho'mng the number of organisms at various

-~ trophic levels is called a pyrannd of numbers All such pyratmds are called
'ccologlcal pyrarmds '

e “An ecosystem or ecologxcal system isa ﬁmctmnmg system :

1 env:ronmcnt :
B 'Each ccosystem has at Ieast one completed food chmn The

- -amount of energy : and the: population of organisms at each
b h:gher trophxc level in the food chain keeps dechmng
1 Pyrarmds showmg the declmmg amount of food energy or
' number of organisms at’ successwely hlgher trophic levels _
are called ecologlcal pyrazmds :

. The relatlonshlp between orgamsms at various levels in the food chain indi-
cates that there is a limit to the total population that can be sustained at a

particular level. Man occupies the apex of the pyramid and thus gets only a
- small proportion of the total energy available in the biosphere. A lower posi-
tion of human beings in-the pyramid will mean a larger amount of food

available to “us and also a larger population can be supported by the re-
sources of the given area. secondly, larger the number of links in the food
chain, smaller would be the population that can be fed at the end of the
chain. Therefore, the production systems should be such as to involve a fewer
number of links in the food chain. For example if the plant food is used for

rearing animals and then we use the products of the animals, the total

amount of encrgy or food available will be smalier. On the other hand

consuming the plant food directly by human beings would mean thata larger

amounit of food will be available and a larger population can be fed by the
production of the biosphere.

Besides the above conclusions, there is another way to increase the supply
of food for human beings. So far most of the production which we consume
- comes from the continents only which occupy only about 30 per cent of the
total surface area of the earth. The remaining nearly 70 per cent of the
earth’s surface is occupied by water bodies such as oceans and seas. The
food resources of the marine ecosystems have been used only to a limited
extent. If the marine ecosystems are also used with equal intensity, the food
supply for human beings can be increased to a great extent.

mwhlch orgamsms mteract among themselves andwiththeir | =~
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INTEXT QUESTIONS 133

1. Answer in one or two words : .

“(a) What is the term applied to 'dclnote a functioning system including
the organisms and their environment? ' ' .

(b) What is the name given to the diagram showing the' relationslﬁp
between population of organisms at different trophic levels in a
food chain ? .

(¢) In what form is energy transferred through the ecosystem?

Fill in the blanks with appropriate words form those given in the bracket:
(large, decreasing, small, one) '

(a) An ecosystem represents at least complete
food chain/chains.

(b) The amount of energy available at each higher trophic level in a
food chain keeps . ' '

(© The base of an ecological pyramid represents a
number of consumers.

13.8 ECOLOGICAL BALANCE

Under natural conditions there is a state of perfect equilibrium between the
amount of energy production and consumption in an ecosystem. This
state of equilibrium is calied ecological balance. This means whatever en-
ergy is produced by the producers in the system, it is consumed by the
consumers and there are no surpluses or deficits of energy. This.is true for
all undisturbed ecosystems in the long run.

In a typical grassland ecosystem this balance is maintained by a fixed number
of herbivores and a fixed number of carnivores. Thus, whatever grass
grows is enough to sustain a certain population of herbivores. In their turn
the herbivores sustain a fixed population of carnivores. In the state of eco-
logical balance, the population at all trophic levels is stable. If the amount of
grass growing there increases or decreases, the population of herbivores and
carnivores would change to attain the state of balance afresh. In case more
grass is available, the population of herbivores will increase thereby in-
creasing the food availability for carnivores. Therefore, the nurnber of carni-
vores will also increase. On the other hand, if the amount of grass growing
there decreases, the population of both herbivores and carnivores will de-
crease because of *food scarcity. Thus, any change in the ecosystem resiilts
in a series of changes and new state of balance is established.

Due to the changes in population at various trophic levels sometimes there
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may be temporary, surpluses and deficits of food and energy. During the
period of energy surplus, the entire food produced in the ecosystem is not
consumed. This may happen, for example, in an area where the plants are
synthesizing the energy but there are no animals to consume it or the popu-
lation of the consumers is too smafl and they are unable to consume the total

energy or the food available in the ecosystem. Thus, the ecosystem will have

a surplus production of food and this surplus food will be deposited in the
physical component of the ecosystem. This may happen sometimes due to

some natural accidents also. For example, the plant matter produced be-

fore the Carboniferous Period could not be consumed by the animals and
it was buried below the sediments and was tumed into coal. Thus, the
coal and oil which we are using today have been produced by deposition of
surplus energy during the periods of energy surplus. The modern . period
when all our energy requirements can not be met through utilization of the
energy being produced in the ecosystems today, can be considered as a
period of energy deficit. The shortage in the energy production today is
being met through utilization of the energy produced and deposited in the
ancient periods of earth’s history:

The maintenance of ecological balance is of utmost importance to us. Only
balanced ecosystems are stable and can ensure our continued survival and
development. Most activities of human beings today, for example agricui-
ture, mining and industry are responsible for creation of man-made ecosys-
tems. Due to the increasing pressure of human population, the natural eco-
systems are coming under an increasing stress. The area under forests is
decreasing and number of animal species are becoming extinct. Some of
the activities of human beings are responsible for environmental pollution.
As atesult of pollution, the quality of environment is being made unsuitable
for many species of organisms. Use of insecticides in agricultural ecosys-
tems is responsible for declining bird population in many parts of world.
All organisms perform important functions in circulation of nutrients and
energy. Elimination of any one of them may result in ecoldgical disturbances.
It may result in increase in the population of some species which serve as
the food for the species being eliminated. Similarly, introduction of rabbit
in Australia and water hyacinth in India are examples of such new introduc-
tions. Both these species have multiplied rapidly in the new areas as there
are no local predators to check the population growth of these species.

Disturbances to the abiotic environment are also equally serious. Cultivation
on steep slopes results in rapid soil erosion and more silt in stream waters.
This causes floods in may parts of the world. Cutting of forests also leads to
a number of environmental hazards. Over-use of soils results in reduced
fertility and finally in lower crop yields. Thus, any seemingly unimportant
_ alteration in the environment may lead to a whole series of changes.

-
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Thc questlon that arises here is what should be done to maintain the ecologlca!

balance? Should we stop all development in view of the problem of
disturbances to the ecosystem? The answer to the first question is very simple

- leave nature least disturbed, and undisturbed if possible. The answer to the

second questmn is rather difficult. There is no doubt that dcvelopment

cannot be stopped. What is required is that we must énsure that development

strategies are not harmful to the ecological conditions. They should aim

at maintaining the delicate balance in nature. Here we can take the  example
of the blg dams which have been built to utilize the water resources. Many

of these projects are situated in the hilly regions where forests have been

cleared from iarge areas for the construction of these dams. This has. .
increased the rate of soil erosion and frequency of floods in may cases.
Excessive use of i Jrngatmn in some regions has resulted in increased soil
alkahmty also. These harmful effects of the big dams could be prevented

by amore careful approact. aiming at maintenance of ecological balance,
Another fact, that must be understood clearly is thatif the ecologlcal balance
istobe maintained, we cannot letthe popu!atmn grow indefinitely. Population .
growth has to be checked to reduce the burden on the natural resources. The

pressure on some of the resources can be reduced by their more efficient

utilization including recycling. These steps will certainly help in mamtammg

the ecological balance where it has not been disturbed already. In areas

where it has been already disturbed we should try to restore it. Here we can

take the help of nature.

Nature has in-built mechanisms of maintaining this balance and recover it if
the disturbance is not too serious. We should adopt the strategy of helping

" the nature in regaining the lost balance. For example. if there is depletion

of natural vegetation leading to increased soil erosion in an area, activities
such as felling of trees and grazing of animals should be stopped The
natural vegetation will grow there and this will automatically reduce the
rate of 50il erosion and lead to formation of new soil. Some of the useful
steps which can be successful, include preservation of forests and wild life
and afforestation. A number of sanctuaries have béen created in India for
the preservation and propagation of wildlife. As a resuit of it, a number of
wild life species have been saved from extinction. All these steps can be
helpful in mamtammg the ecological balance. Finally, before planning
anything new in terms of development programmes:; its possible effect on
the ecological equilibrium in the concerned area should be evaluated.
Conservation of natural resources is perhaps the most important strategy for
conservation of the natural environment.
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| Ecological balance is the state in which there is an
equilibrium in energy product:on and consumptlon inan
ecosystem.

IE . Energy is deposited during the periods of temporary energy
surplus. The deposited energy can be used durmg the penods
of energy deficit.

" |* Anelimination or introduction of any species. of plants or
' animals may result in ecological disturbances.-

1*  Human activities like agriculture, mining and industry are
responsible for replacement of the natural ecosystems with
man-made ones. L -

INTEXT QUESTION 13.4

' 1. Answer in one or two words

" (a) Whati isthe state of an ecosystem called when there is no surpius or
deficit of energy ? -

(b) What type of ecosystem is an agncultural ecosystem ?

(c) What type of ecosystem is an undisturbed forest ecosystem ?

2. Fill inthe blanks selecting the most appropriate word from those given
in the bracket : (surplus, larger, coal, higher) -

{(a) Cultivation on steep slopes leadsto_______rates of soil erosion.

~ {b) Increased rate of soil erosion leads to____. amount of silt in

streams.

(¢) Deposits of energy take place during the perlods of en-
CIRY———-=.. in the ecosystem.

{d) ———_is an example of energy deposited during a period of
energy surplus.

WHAT YOU HAVE LEARNT

Environment is the sum total of the physical and biological conditions within
which an organism lives. Our environment is made up of four major compo-
nents : land, water, air and living organisms. That part of the overall envi-
ronment which can support life is called biosphere. The limits of the bio-
sphere extend only upto a little above the earth’s surface and inside earth up
to a small depth. All organisms interact among themselves and with their
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environment to produce various changes on the surface of the earth, Each of
the processes and changes in the biosphere is poweréd by some energy.
The only regular source of energy to the biosphere is the sun. Solar energy
is converted by plants into food energy, which is consumed by all animals
either directly or indirectly. The inter-relationships between the organisms
and their environment are studied by the science of ecology. Ecosystem is
a functioning system in the biosphere and energy is transferred in the form
of food through various components of the ecosystem. All organisms feed-
ing at a common level in the food-chain form the commumity in that trophic
level. Because the amount of energy available ateach higher trophic levels
ina food chain keeps declining, the population of organisms keeps declining
at successively higher trophic levels, Under normal conditions each ECOSYS-
tem is in astate of balance or equilibrium and some activities of human
beings may disturb this balance. Maintenance of ecological balance is
very important for us. There are a number of methods which can be
applied to maintain the ecological balance. The most important among
these methods is the approach of leaving nature least disturbed.

TERMINAL QUESTIONS

1. What is meant by the term environment and what are the major
components of the environment ?

2. Whatis the role played by the abiotic and the biotic components of the
environment ?

3. Define the term ecosystem. Drawa diagram showing the interaction of
various components of the ecosystem.

4. 'What is a food chain ? How is energy transferred from one component

of the biosphere to the other ?

5. What is the relationship between the producers and the consumers in
the biosphere? Also show the relationship between population at various
trophic levels in a food chain. ’

6. What is meant by the term ecological balance ? How does it get
disturbed? What can be the consequences of such disturbances ?

7. How can ecological balance be restored if it has been disturbed ?
8. Represent diagrammatically a food chain and a food web.,
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- CHECK YOUR ANSWERS

INTEXT QUESTIONS

13.1

1. (a) environment (b) abiotic environment (c) biotic environment (d)
; * biosphere (¢) ecology (f) biotic environment

2. (a) (i) land (ii) water (iii) air. (b) abiotic (c) indirectly (d) plant, animal
132

1. (a)energy (b) lrdphic level or trophic community (c) sun (d) producers
(e) consumers ' ;

2. (a) herbivores (b) omnivores (c) food chain (d) autotrophs (e)
. heterotrophs (f) decpmposers.

13.3

1. (@) ecosystem (b) population pyramid (c) food
2. (a) one (b) décreasing (c) large (d) small

13.4_
1. (a) ecblogical balance (b) man-made (c) natural

2. I(a) higher (b) larger (c) surplus (d) coal

TERMINAL QUESTIONS

1.  The sum total of the conditions within which an organism lives is
called the environment. Land, water, air and living organism are the
four major components of the environments.

‘2. Referto section 13.3
3. Refer to section 13.7 Fig. 13.2 or Fig, 13.3
4. Réfer to section 13.6 and draw the diagram of a simple food chain and

show how and why consumers decline at each trophic level. Refer to
section 13.6 and 13.7 figure 13.3
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t‘

Explain how producers and CONSUMeTs are inter lmked through food
chain and show how and why consumers declme at each trophlc level,

Refcrto section 13.6 and 13. 7andﬁgure 13.3. .

6. Refer to sectxon 13 L

Refer to sectwn on ecofoglcal balance (Sectmn 13. 8)
Refer to Fig. 13. 1 and 13 .2 or make a food chain and a food web

- like producer-pnmary consumer-secondary consumcr—tcrtlary' '

censumer—scavengers—decomposers
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