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ForewordForewordForewordForewordForeword
The National Curriculum Framework (NCF), 2005, recommends that children’s life
at school must be linked to their life outside the school. This principle marks a
departure from the legacy of bookish learning which continues to shape our system
and causes a gap between the school, home and community. The syllabi and textbooks
developed on the basis of NCF signify an attempt to implement this basic idea. They
also attempt to discourage rote learning and the maintenance of sharp boundaries
between different subject areas. We hope these measures will take us significantly
further in the direction of a child-centred system of education outlined in the National
Policy on Education (1986).

The success of this effort depends on the steps that school principals and
teachers will take to encourage children to reflect on their own learning and to
pursue imaginative activities and questions. We must recognise that, given space,
time and freedom, children generate new knowledge by engaging with the
information passed on to them by adults. Treating the prescribed textbook as the
sole basis of examination is one of the key reasons why other resources and sites
of learning are ignored. Inculcating creativity and initiative is possible if we
perceive and treat children as participants in learning, not as receivers of a fixed
body of knowledge.

These aims imply considerable change in school routines and mode of
functioning. Flexibility in the daily time-table is as necessary as rigour in
implementing the annual calendar so that the required number of teaching days
are actually devoted to teaching. The methods used for teaching and evaluation
will also determine how effective this textbook proves for making children’s life at
school a happy experience, rather than a source of stress or boredom. Syllabus
designers have tried to address the problem of curricular burden by restructuring
and reorienting knowledge at different stages with greater consideration for child
psychology and the time available for teaching. The textbook attempts to enhance
this endeavour by giving higher priority and space to opportunities for contemplation
and wondering, discussion in small groups and activities requiring hands-on
experience.

The National Council of Educational Research and Training (NCERT) appreciates
the hard work done by the textbook development committee responsible for this
book. We wish to thank the Chairperson of the advisory group in science and
mathematics, Professor J.V. Narlikar and the Chief Advisor for this book, Professor
V.B. Bhatia for guiding the work of this committee. Several teachers contributed to
the development of this textbook. We are grateful to their principals for making this
possible. We are indebted to the institutions and organisations which have generously



permitted us to draw upon their resources, material and personnel. We are especially
grateful to the members of the National Monitoring Committee, appointed by the
Department of Secondary and Higher Education, Ministry of Human Resource
Development under the Chairpersonship of Professor Mrinal Miri and Professor G.P.
Deshpande, for their valuable time and contribution.

As an organisation committed to systemic reform and continuous improvement
in the quality of its products, NCERT welcomes comments and suggestions which
will enable us to undertake further revision and refinement.

 Director
New Delhi National Council of Educational
30 November 2007 Research and Training





This book is the outcome of the efforts of the textbook development committee
appointed by the NCERT. The committee met a few times to interact with one
another to improve the draft. Then there was a review meeting in which many
experts and practicing school teachers were invited to review the draft and suggest
improvements.

By and large we have stuck to the format of the Class VII book. By now famous
characters, Boojho and Paheli, have been used to make the text interactive.
Attempt has been made to recall children’s own experiences and build concepts
around them. This is designed to connect science that they study in the school
with their everyday life.

Many activities have been suggested to clarify concepts. Some of these activities
are so simple that children can perform them on their own. The requirement of
the apparatus required for the activities is minimal. We performed all the activities
ourselves to ensure that there was no difficulty in performing them in the school
situation. The activities should also help children in developing skills such as
presentation of data in tabular and graphical forms, reasoning and drawing
inference from the given data.

The language of the book has been kept as simple as possible. A large number
of photographs, illustrations, cartoons, etc. have been included to make the book
attractive. To help teachers evaluate children effectively, a large number of
exercises have been given at the end of each chapter. The teachers are encouraged
to frame additional exercises to test children’s understanding. Some challenging
exercises have also been devised for those children who would like to appear for
the National Talent Search Examination conducted by the NCERT.

We are conscious of the fact that there is a paucity of additional reading material
for children. We have tried to address this problem by providing non-evaluative
boxes. These boxes, in light orange, contain additional information, anecdotes,
stories, strange facts and other such interesting materials.

We all know that children are mischievous and playful by nature. Therefore,
in order to prevent any untoward incident during the performance of the activities
in the school or outside, necessary cautions, in magenta, have been inserted at
various places in the book.

To prepare children to assume their roles as responsible citizens of tomorrow,
attempt has been made to sensitise them to the issues concerning gender, religion,
environment, health and hygiene, water scarcity and energy conservation. We
have sought to weave into the text the value of cooperation and the importance of
peer learning.

An important feature of the book is what we call Extended Learning. These
are totally non-evaluative, and purely voluntary activities and projects. Some of
the projects in this section have been designed to enhance children’s interaction
with the experts, teachers, even parents, and society at large. The children are
required to collect information of various kinds and draw conclusions of their own.

My request to teachers and parents is to use the book in the spirit in which it
has been written. Encourage children to perform activities and learn by doing,
rather than by rote. You can supplement, or even replace, the activities given

Preface



here. If you feel that you have better alternatives, especially with your local/
regional flavour, please write to us so that these activities could be used in the
future editions of  the book.

We have been able to include only a small subset of children’s experiences.
You have a better knowledge of their experiences because you are in touch with
them. Use them to illustrate the concepts being taught. Above all, please do not
stifle children’s natural curiosity. Encourage them to ask questions, even if
sometimes you feel uncomfortable. If you do not know the answer to a question on
the spot, do not feel embarrassed. You can promise them to find the answer and
deal with it later. Make a genuine attempt to get the answer from whatever
resources are within your reach, such as senior school or college teachers, experts,
libraries, internet etc. If, inspite of your efforts, you cannot get the answer to
some question, you could write to NCERT.

I must thank the NCERT for enabling us to talk to children through the medium
of this book. Every member of the NCERT has been courteous and helpful to us.

In the end, I must express my gratitude to the members of the Editing Team,
who worked tirelessly to help me bring the book to the present form. If you and
your students find this book useful and enjoy teaching/learning science through
this book, the Editing Team and I shall consider ourselves well-rewarded.

V.B. BHATIA

Chief Advisor
Textbook Development Committee
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A Note for the Students
The team of Paheli and Boojho will be with you as you journey through this
textbook. They love to ask questions. All kinds of questions come to their
minds and they collect them in their sacks. Sometimes, they may share
some of the questions with you, as you read through the chapters.

Paheli and Boojho are also on the lookout for answers to many
questions — sometimes the questions seem answered after they discuss
them with each other, sometimes through discussions with other classmates,
teachers or their parents. Answers to some questions do not seem available
even after all these. They might need to experiment on their own, read books
in the library, send questions to scientists. Just dig and dig and dig into all
possibilities and see if the questions can be answered. Perhaps, they would
carry some of the unanswered questions in their sacks to higher classes.

What will really thrill them would be your adding questions to their
sacks  or answers to their questions. Sometimes, activities are suggested in
the textbook, results or findings of these by different groups of students
would be of interest to other students and teachers. You can complete the
suggested activities and send your results or findings to Paheli and Boojho.
Do keep in mind that activities that involve using blades, scissors or fire
need to be done strictly under the care of your teachers. Stick to the
precautions given and then enjoy doing all the suggested activities. Mind,
the book will not be able to help you much, if the activities are not completed!

We would like to advise you that you must make observations yourself
and record whatever results you get. Keen and true observations are
necessary for exploring any subject of study. For some reason your results
may turn out to be different from those of your classmates. Do not worry.
Try to find out the reason for these results instead of disregarding them. Do
not ever copy results from your classmate.

You can send your feedback for Paheli and Boojho at:



 NATIONAL ANTHEM

India is my country.  All Indians are my brothers and sisters.
I love my country and I am proud of its rich and varied heritage.

I shall always strive to be worthy of it.
I shall give my parents, teachers and all elders respect,

and treat everyone with courtesy. I shall be kind to animals.
To my country and my people, I pledge my devotion.

In their well-being and prosperity alone lies my happiness.

- Pydimarri Venkata Subba Rao

PLEDGE     

Jana gana mana adhinayaka jaya he

Bharata bhagya vidhata

Panjaba Sindhu Gujarata Maratha

Dravida Utkala Banga

Vindhya Himachala Yamuna Ganga

uchchala jaladhi taranga

Tava Subha name jage, tave subha asisa
mage,

gahe tava jaya gatha.

Jana gana mangala dayaka jaya he

Bharata bhagya vidhata.

Jaya he, Jaya he, Jaya he,

jaya jaya jaya jaya he.

Rabindranath Tagore




































C
O

N
T

E
N

T
S

Chapter 5

REACHING THE AGE OF ADOLESCENCE 2


Chapter 6

CONSERVATION OF PLANTS AND ANIMALS 30


Chapter 7

POLLUTION OF AIR AND WATER 56


GLOSSARY 84


C
O

N
T

E
N

T
S

Semester - 2

Teacher Corner Student Corner



REACHING THE AGE OF ADOLESCENCE2 BIOLOGY

In the previous chapter, you have
learnt how animals reproduce. It is
only after ‘growing up’ to a certain

age that human beings and many other
animals can reproduce. Why can
humans reproduce only after a certain
age?

In this chapter, you will learn about
changes that take place in the human
body after which a person becomes
capable of reproduction.

In Chapter 4, you have learnt about
human reproductive organs. Here, we
shall discuss the role that hormones play
in bringing about changes that make a
child grow into an adult.

5.1 Adolescence and Puberty
Boojho was celebrating his 12th
birthday. After his friends left, Boojho
and Paheli began chatting with their
parents. Paheli studies in an all-girls
school. She started laughing. She
remarked that many of Boojho’s  school
friends, whom she met after a year, had
suddenly shot up in height. Some of
them were looking very funny with a
hairy line above their lips. Her mother
explained that the boys had grown up.

Growth begins from the day one is
born. But upon crossing the age of 10
or 11, there is a sudden spurt in growth
which becomes noticeable. The
changes taking place in the body are
part of growing up. They indicate that

I wonder how long this
period marked by changes

in the body will last!

you are no longer a child but are on
the way to becoming an adult.

It is a strange period of life
when you are neither a child nor
an adult. I wonder whether this
period between childhood and
adulthood had a special name!

Growing up is a natural process. The
period of life, when the body undergoes
changes, leading to reproductive
maturity, is called adolescence.
Adolescence begins around the age of 11
and lasts upto 18 or 19 years of age.
Since this period covers the ‘teens’ (13 to
18 or 19 years of age), adolescents are
also called ‘teenagers’. In girls,
adolescence may begin a year or two
earlier than in boys. Also, the period of
adolescence varies from person to person.

The human body undergoes several
changes during adolescence. These
changes mark the onset of puberty. The
most important change which marks
puberty is that boys and girls become
capable of reproduction. Puberty ends
when an adolescent reaches
reproductive maturity.

REACHING THE AGE OF ADOLESCENCEREACHING THE AGE OF ADOLESCENCE
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REACHING THE AGE OF ADOLESCENCE4 BIOLOGY

% of full height
Boys Girls

8 72% 77%

9 75% 81%

10 78% 84%

11 81% 88%

12 84% 91%

13 88% 95%

14 92% 98%

15 95% 99%

16 98% 99.5%

17 99% 100%

18 100% 100%

Age in
Years

Paheli and Boojho
realised that sudden

increase in height and
hairy line above the lips

in boys were signs of
adolescence. They

wanted to know more
about other changes at

puberty.

5.2 Changes at Puberty
Increase in Height
The most conspicuous change during
puberty is the sudden increase in
height. At this time the long bones, that
is, the bones of the arms and the legs
elongate and make a person tall.

Activity 5.1
The following chart gives the
average rate of growth in height of
boys and girls with age. The figures
in columns 2 and 3, give the
percentage of the height a person
has reached at the age given in
column 1. For example, by the age
11, a boy has reached 81% of his
probable full height, while a girl
has reached 88% of her full
height. These figures are only
representative and there may be
individual variations.

Use the Table for your friends
and work out how tall they are likely
to be. Find out who is likely to be

Calculation for full height (cm)
( )

100
Present height cm

% of full height at this age
×

    (as given in the chart)

Example:

A boy is 9 years old and 120 cm
tall. At the end of the growth period
he is likely to be

×120
100

75
 cm = 160 cm tall

the tallest and who might be the
shortest in your class.
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There is no need for Paheli to worry.
All parts of the body do not grow at the
same rate. Sometimes the arms and
legs or hands and feet of adolescents
look oversized and out of proportion with
the body. But soon the other parts catch
up and result in a proportionate body.

You must have noticed that height
of an individual is more or less similar
to that of some family member. This is
because height depends on the genes
inherited from parents. It is, however,
very important to eat the right kind of
food during these growing years. This
helps the bones, muscles and other
parts of the body get adequate
nourishment for growth. You will find
nutritional needs of adolescents
discussed later in the lesson.

Change in Body Shape
Have you noticed that boys in your class
have broader shoulders and wider
chests than boys in  junior classes? This
is because they have entered the age of
puberty when shoulders generally
broaden as a result of growth. In girls,
the region below the waist becomes
wider.

In boys, the muscles of the body grow
more prominently than in the girls.
Thus, changes occurring in adolescent
boys and girls are different.

Voice Change
Did you notice that sometimes the voice
of some of the boys in your class cracks?
At puberty, the voice box or the larynx
begins to grow. Boys develop larger voice
boxes. The growing voice box in boys can
be seen as a protruding part of the throat

Activity 5.2
Use the data given in Activity 5.1 to
draw a graph. Take age on the X-
axis and per cent growth in height
on the Y-axis. Highlight the point
representing your age on the
graph. Find out the percentage of
height you have already reached.
Calculate the height you might
eventually reach. Tally your graph
with the one given here (Fig. 5.1).

Fig. 5.1 : Graph showing percentage of height
with age

I am worried. Though I
have become taller, my
face looks much smaller

compared to my body.

Initially, girls grow faster than boys
but by about 18 years of age, both reach
their maximum height. The rate of
growth in height varies in different
individuals. Some may grow suddenly
at puberty and then slow down, while
others may grow gradually.
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and pimples on the face at this time
because of the increased activity of these
glands in the skin.

Development of Sex Organs
Look up Fig. 4.1 and 4.3 of the
previous lesson which show sex
organs of humans. At puberty, male
sex organs like the testes and penis
develop completely. The testes also
begin to produce sperms. In girls, the
ovaries enlarge and eggs begin to
mature. Also ovaries start releasing
mature eggs.

Reaching Mental, Intellectual and
Emotional Maturity
Adolescence is also a period of change
in a person’s way of thinking.
Adolescents are more independent than
before and are also self conscious.
Intellectual development takes place
and they tend to spend considerable
time thinking. In fact, it is often the time
in one’s life when the brain has the
greatest capacity for learning.
Sometimes, however, an adolescent may
feel insecure while trying to adjust to
the changes in the body and mind. But
as adolescent learners, you should
know that there is no reason to feel
insecure. These changes are a natural
part of growing up.

5.3 Secondary Sexual
Characters

You have learnt in Chapter 4, that
testes and ovaries are the reproductive
organs. They produce the gametes,
that is, sperms and ova. In girls,
breasts begin to develop at puberty

Many of my classmates
have a hoarse voice. Now I

know why?

Fig. 5.2 : Adam’s apple in a grown up boy

called Adam’s apple (Fig. 5.2). In girls,
the larynx is hardly visible from the
outside because of its small size.
Generally, girls have a high pitched voice,
whereas boys have a deep voice. In
adolescent boys, sometimes, the muscles
of the growing voice box go out of control
and the voice becomes hoarse. This state
may remain for a few days or weeks after
which the voice becomes normal.

A few glands such as sweat glands,
oil glands and salivary glands release
their secretions through ducts.
Endocrine glands release hormones
directly into the bloodstream. So,
they are also termed ductless glands.

Increased Activity of Sweat and
Sebaceous Glands
During puberty the secretion of sweat
glands and sebaceous glands (oil glands)
increases. Many young people get acne

Adam’s
apple
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and boys begin to grow facial hair, that
is, moustaches and beard. As these
features help to distinguish the male
from the female they are called
secondary sexual characters. Boys
also develop hair on their chest. In
both, boys and girls, hair grows under
the arms and in the region above the
thighs or the pubic region.

Paheli and Boojho have now
understood that puberty marks the
beginning of the reproductive period
when one becomes capable of
reproduction. But they want to know
if reproductive life, once begun,
continues, or it ends some time.

glands or ductless glands in the body.
The testes and ovaries secrete sex
hormones. You have just learnt that
these hormones are responsible for the
male and female secondary sexual
characters. Further, the sex hormones
are under the control of hormones
from the pituitary gland (Fig. 5.3). The
pituitary secretes many hormones, one
of which makes ova mature in the
ovaries and sperms form in the testes.Both Boojho and Paheli wish to know

what initiates changes at puberty.

Fig. 5.3 : The onset of puberty is controlled by
hormones

The changes which occur at
adolescence are controlled by
hormones. Hormones are chemical
substances. These are secretions from
endocrine glands, or endocrine system.
The male hormone or testosterone
begins to be released by the testes at
the onset of puberty. This causes
changes in boys about which you have
just learnt, for example, the growth of
facial hair. Once puberty is reached in
girls, ovaries begin to produce the
female hormone or estrogen which
makes the breasts develop. Milk
secreting glands or mammary glands
develop inside the breasts. The
production of these hormones is under
the control of another hormone secreted
from an endocrine gland called
pituitary gland.

5.4 Role of Hormones in
Initiating Reproductive
Function

Endocrine glands release hormones
into the bloodstream to reach a
particular body part called target site.
The target site responds to the
hormone. There are many endocrine



¿�eÖsÁ <�Xø 11JeXæg+

m<�T>·T<�\ ¿£�|¾d�Tï+~. nu²ÒsTT\ eTTK+�|Õ yî+ç³T¿£\T

�|sÁT> ·TÔ�sTT, nq>± MTkÍ\T, >·&� ¦\T s�e&�+

yîTT<�\eÚÔáT+~. neÖ�sTT\qT eT]jáTT nu²ÒsTT\qT

>·T]ï+#á{²�¿ì �|�jîÖ>·|�&û � \¿£�D²\qT ~ÇrjáT ýÉÕ+Ð¿£

\¿£�D²\T n+{²sÁT. nu²ÒsTT\ #ó�r �|Õq Å£L&� sÃeÖ\T

�|sÁ>·&�+ yîTT<�\eÚÔáT+~. neÖ�sTT\T eT]jáTT nu²ÒsTT\

#á+¿£\ýË, Ô=&�\ �|Õ uó²>·+ýË ýñ<� ÈqH�+>±\ <�>·ZsÁ

sÃeÖ\T ekÍïsTT.

m|�ð&îÕÔû ÿ¿£sÁT ç|�ÔáT«ÔáÎÜï kÍeTs��«�� bõ+<�TÔ�sÃ

jáTeÇq <�Xø nHû~ ç|�ÔáT«ÔáÎÜï ÈsÁT|�&��¿ì »»çbÍsÁ+uó�

<�Xøµµ n� uóËCË eT]jáTT |��V²*\T �|�ð&�T nsÁ�+

#ûd�TÅ£�H��sÁT. nsTTÔû ç|�ÔáT«ÔáÎÜï J$Ôá+ýË ÿ¿£kÍ]

yîTT<�ýÉÕÔû J$Ô�+Ôá+ ¿=qkÍ>·TÔáT+<� ýñ¿£ m|�ð&îÕH�

eTTÐd¾ bþÔáT+<� n� y�sÁT Ôî\Td�T¿Ãy�\�

nqTÅ£�+³TH��sÁT.

\¿£�«kÍ�q+ V�äsÃ�qT¿ì d�Î+~d�Tï+~. eTq Xø̄ sÁ+ýË #�ý²

n+Ôá'çkÍe ç>·+<�̧T\T ýñ<� $H�Þø ç>·+<�̧T\T �H��sTT.

eTTcÍØ\T eT]jáTT çdÓï ;È¿ÃXæ\T ýÉÕ+Ð¿£ V�äsÃ�qT\qT

çd�$kÍïsTT. � V�äsÃ�qT\T çdÓï eT]jáTT |�ÚsÁTw�§ýË¢  ~ÇrjáT

ýÉÕ+Ð¿£ \¿£�D²\ n_óe�~Æ¿ì ¿±sÁDeT� MTsÁT �+ÔáÅ£� eTT+<û

#á~y�sÁT ¿£<�! �+¿£qT, ýÉÕ+Ð¿£ V�äsÃ�qT\T |ÓjáTÖw� ç>·+~¸

(|¾³Ö«³]) (|�³+ 5.3) çd�$+#û V�äsÃ�qT\ �jáT+çÔáDýË

�+{²sTT. |ÓjáTÖw� ç>·+~¸ nHû¿£ V�äsÃ�q¢qT çd�$d�Tï+~.

y�{ìýË ÿ¿£{ì çdÓï ;È¿ÃXæýË¢ n+&�\T |�]|�¿£ÇÔá #î+<ûý²,

eTTcÍØ\ýË Xø�ç¿£¿£D²\T @sÁÎ&ûý² #ûd�Tï+~.

jáTT¿£ïejáTd�TàýË � eÖsÁTÎ\Å£� @~ ¿±sÁD+

neÚÔ�jîÖ uóËCË eT]jáTT |��V²*\T

Ôî\Td�T¿Ãy�\qTÅ£�+³TH��sÁT.

|�³+ 5.3: jáTT¿£ï ejáTd�TàqT �jáT+çÜ+#û V�äsÃ�qT\T

¿�eÖsÁ<�XøýË È]¹> � eÖsÁTÎ\qT V�äsÃ�qT\T

�jáT+çÜkÍïsTT. V�äsÃ�qT\T sÁkÍjáT�¿£ |�<�s�Æ\T. �$

n+Ôá'çkÍM ç>·+<�̧T\T ($H�Þø ç>·+<̧�T\T) ýñ<� n+Ôá'çkÍM

e«ed�� $&�T<�\ #û�d çkÍy�\T. jáTT¿£ï ejáTd�Tà #û¹s

d�eTjáÖ�¿ì nu²ÒsTT\ýË eTTcÍØ\T |�ÚsÁTw� V�äsÃ�qT ýñ<�

fÉkþ¼dÓ¼s�H�qT çd�$kÍïsTT. MTsÁT �~esÁ¹¿ HûsÁTÌÅ£�q�³T¢>±

� V�äsÃ�qT u²\TsÁýË eÖsÁTÎ\qT ¿£\T>·Cñd�Tï+~, �

<�V�²sÁDÅ£� nu²ÒsTT\ eTTK+�|Õ yî+ç³T¿£\T s�e&�+.

neÖ�sTT\T ¿�eÖsÁ<�XøÅ£� #ûsÁT¿Ã>±Hû e¿�ÃC²\T �|sÁ>·³+

nHû eÖsÁTÎÅ£� ¿±sÁD+ nsTTq çdÓï V�äsÃ�qT ýñ<� �çkþ¼CÉH�qT

�dÓï ;È¿ÃXæ\T �ÔáÎÜï #ûjáT³+ çbÍsÁ+_ókÍïsTT. e¿�ÃC²\ýË

bÍ\qT çd�$+#û ç>·+<̧�T\T ýñ<� ¿¡�sÁ ç>·+<̧�T\T n_óe�~Æ

#î+<�TÔ�sTT. � V�äsÃ�q¢ �ÔáÎÜï n+Ôá'çkÍM ç>·+~̧ nsTTq

|ÓjáTÖw� ç>·+~̧#û çd�$+#á�&û eTs=¿£ V�äsÃ�H� �jáT+çÔáDýË

�+³T+~.

5.4 ç|�ÔáT«ÔáÎÜï ç|�ç¿ìjáTqT ç�|¹s|¾+#á&�+ýË

V�äsÃ�qT\ bÍçÔá

n+Ôá'çkÍe ç>·+<̧�T\T V�äsÃ�qT\qT �¹sÆ¥Ôá \¿£�«kÍ�qeTTqT

#ûsÁÌ&��¿ì sÁ¿£ïç|�y�V�²+ýË�¿ì $&�T<�\ #ûkÍïsTT. �

|ÓjáTÖw� ç>·+~̧ V�äsÃ�qT\T eTTcÍØ\qT eT]jáTT çdÓï

;È¿ÃXæ\qT �ÔûïÈ|�sÁº fÉkþ¼dÓ¼s�H�qT (|�ÚsÁTw�§\ýË),

�çkþ¼CÉH� (çdÓï\ýË) $&�T<�\ #ûkÍïsTT.

V�äsÃ�qT\T sÁ¿£ïç|�y�V�²+ýË¿ì $&�T<�\ #ûjáT�&�

Xø̄ sÁ+ýË� uó²>±\Å£� #ûsÁÔ�sTT.

(\¿£�«kÍ�H�\T)

jáTT¿£ï ejáTd�Tà s�>±Hû � V�äsÃ�qT\T Xø̄ sÁ+ýË È]¹>

eÖsÁTÎ\qT �Ôûï�Ôá+ #ûkÍïsTT.
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5.5 Reproductive Phase of
Life in Humans

Adolescents become capable of
reproduction when their testes and
ovaries begin to produce gametes. The
capacity for maturation  and production
of gametes lasts for a much longer time
in males than in females.

In females, the reproductive phase
of life begins at puberty (10 to 12 years
of age) and generally lasts till the age
of approximately 45 to 50 years. The
ova begin to mature with the onset of
puberty. One ovum matures and is
released by one of the ovaries once in
about 28 to 30 days. During this
period, the wall of the uterus becomes
thick so as to receive the egg, in case
it is fertilised and begins to develop.
This results in pregnancy. If
fertil isation does not occur, the
released egg, and the thickened lining
of the uterus along with its blood
vessels are shed off. This causes
bleeding in women which is called
menstruation. Menstruation occurs
once in about 28 to 30 days. The first
menstrual flow begins at puberty  and
is termed menarche. At 45 to 50 years
of age, the menstrual cycle stops.
Stoppage of menstruation is termed
menopause. Initially, menstrual cycle
may be irregular. It take some time to
become regular.

Menstrual cycle is controlled by
hormones. The cycle includes the
maturation of the egg, its release,
thickening of uterine wall and its
breakdown if pregnancy does not
occur. In case the egg is fertilised it
begins to divide and then gets
embedded in the uterus for further
development as you have learnt in
Chapter 4 (Fig. 4.8).

5.6 How is the Sex of the
Baby Determined?

I heard my mother and my
aunt talking about my cousin
who is going to have a baby.

They were discussing whether
she would give birth to a boy

or a girl. I wonder what makes
the fertilised egg develop
either into a boy or a girl!

Paheli says that the
reproductive life of a

woman lasts from
menarche to menopause.

Is she right?

Boy or Girl?
Inside the fertilised egg or zygote is the
instruction for determining the sex of
the baby. This instruction is present in
the thread-like structures, called
chromosomes in the fertilised egg.
Recall from Chapter 1, that
chromosomes are present inside the
nucleus of every cell. All human beings
have 23 pairs of chromosomes in the
nuclei of their cells. Two chromosomes
out of these are the sex chromosomes,
named X and Y. A female has two X
chromosomes, while a male has one X
and one Y chromosome. The gametes
(egg and sperm) have only one set of
chromosomes. The unfertilised egg
always has one X chromosome. But
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sperms are of two kinds. One kind has
an X chromosome, and the other kind
has a Y chromosome.

See Fig. 5.4. When a sperm
containing X chromosome fertilises the
egg, the zygote would have two X
chromosomes and develop into a female
child. If the sperm contributes a Y
chromosome to the egg (ovum) at
fertilisation, the zygote would develop
into a male child.

secreted by the pituitary stimulate
testes and ovaries to produce their
hormones. You have already learnt that
the pituitary gland is an endocrine
gland. It is attached to the brain.

Apart from the pituitary, the testes
and the ovaries, there are other endocrine
glands in the body such as thyroid,
pancreas and adrenals (Fig. 5.5).

Fig. 5.4 : Sex determination in humans
boy girl

sperms

eggs

Now you know that the sex
chromosomes of the father determine
the sex of an unborn baby. The belief
that the mother is responsible for the
sex of her baby is completely wrong and
to blame her for this is totally
unjustified.

5.7 Hormones other than
Sex Hormones

Look at Fig. 5.3 again. The hormones

Fig. 5.5 : Position of endocrine glands in the
human body

pituitary
gland

thyroid gland

adrenal
gland

pancreas

testis

position of
the ovary in
the female

Boojho and Paheli had once visited
their aunt who was a doctor and
remembered that a boy named Kaka
had a very big and bulging throat. Their
aunt had told them that Kaka was
suffering from ‘goitre’, a disease of the
thyroid gland. Kaka’s thyroid gland was
not producing the hormone thyroxine.
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Their aunt also told them that their
uncle was suffering from ‘diabetes’
because his pancreas was not producing
the hormone insulin in sufficient
quantities. Boojho and Paheli then
asked their aunt about the adrenal
glands, which are also shown in the
chart hung on the wall of her clinic.
The aunt told them that adrenal glands
secrete hormones which maintain the
correct salt balance in the blood.
Adrenals also produce the hormone
adrenalin. It helps the body to adjust
to stress when one is very angry,
embarrassed or worried.

Thyroid and adrenals secrete their
hormones when they receive orders
from the pituitary through its hormones.
Pituitary also secretes growth hormone
which is necessary for the normal
growth of a person.

This change from larva to adult is
called metamorphosis (Fig. 4.10).
Metamorphosis in insects is controlled
by insect hormones. In a frog, it is
controlled by thyroxine, the hormone
produced by thyroid. Thyroxine
production requires the presence of
iodine in water. If the water in which
the tadpoles are growing does not
contain sufficient iodine, the tadpoles
cannot become adults.

Are there hormones in
other animals also? Have
they any role to play in

reproduction?

If people do not have
enough iodine in their diet,
will they get goitre caused

by lack of thyroxine?

5.8 Role of Hormones in
Completing the Life
History of Insects and
Frogs

You have already learnt about the life
history of the silk moth and the frog.
The caterpillar has to pass through
various stages to become an adult moth.
Recall from Class VII the stages of the
life history of the silk moth. Similarly,
the tadpole passes through certain
stages to become a frog (Chapter 4).

Activity 5.3
Collect information from magazines
or from doctors and prepare a note
on the importance of consuming
iodised salt. You can also look for
this information on the internet.

5.9 Reproductive Health
The physical and mental well being of
an individual is regarded as an
individual’s health. To keep the body
healthy, every human being, at any age,
needs to have a balanced diet. The
person must also observe personal
hygiene and undertake adequate
physical exercise.

During adolescence, however, these
become even more essential as the body
is growing.

Nutritional Needs of the Adolescents
Adolescence is a stage of rapid growth
and development. Hence the diet for an
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adolescent has to be carefully planned.
You have already learnt what a balanced
diet is. Recall that a balanced diet
means that the meals include proteins,
carbohydrates, fats and vitamins in
requisite proportions. Our Indian meal
of roti/rice, dal (pulses) and vegetables
is a balanced meal. Milk is a balanced
food in itself. Fruits also provide
nourishment. For infants, mother’s milk
provides all the nourishment that they
need.

Iron builds blood and iron-rich food
such as leafy vegetables, jaggery, meat,
citrus, Indian gooseberry (amla) are
good for adolescents.

Check items for lunch and dinner
in your meal. Is the meal balanced and
nutritious? Does it include cereals
which give energy and milk, meat, nuts
and pulses which provide proteins for
growth? Also, does it include fats and
sugar that give energy? What about
fruits and vegetables which are
protective foods? Chips and packed or
tinned snacks, though very tasty
should never replace regular meals as
they do not have adequate nutritional
value.

Activity 5.4
Make a group with your friends.
Write down the items of food in your
breakfast, lunch and dinner you
had on the previous day. Identify
the items responsible for proper
growth. Also identified the  junk
food that you consumed the
previous day.

Personal Hygiene
Everyone should have a bath at least
once everyday. It is more necessary for
teenagers because the increased activity
of sweat glands sometimes makes the
body smelly. All parts of the body should
be washed and cleaned everyday. If

meat
vegetables

fruits

milk and
eggs

grains

Fig. 5.6 : Nutritious items of food

Activity 5.5
Get ideas from the pictures given
in Fig.5.6. Prepare charts or posters
and paste them in the class so that
you are aware of the diet for
adolescents. You may use your
creative ideas and present it like an
advertisement. You may even
organise a competition on this topic.
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cleanliness is not maintained there are
chances of catching bacterial infection.
Girls  should take special care of
cleanliness during the time of menstrual
flow. They should keep track of their
menstrual cycle and be prepared for the
onset of menstruation. Use sanitary
napkin or clean homemade pads.
Change pads after every 4–5 hours as
per the requirement.

Physical exercise
Walking and playing in fresh air keeps
the body fit and healthy. All young boys
and girls should take walks, exercise
and play outdoor games.

Activity 5.6
Collect data on the number of
children in your class who exercise
regularly and who do not exercise
regularly. Did you notice any
difference in their fitness and
health? Prepare a report on the
benefits of regular exercise.

Say “NO” to Drugs
Adolescence is a period of much
activity in the body and mind which
is a normal part of growing up. So do
not feel confused or insecure. If
anybody suggests that you will get
relief if you take some drugs, just say
‘No’ unless prescribed by the doctor.
Drugs are addictive. If you take them
once, you feel like taking them again
and again. They harm the body in the
long run. They ruin health and
happiness.

You must have heard about AIDS
which is caused by a dangerous virus,
HIV. This virus can pass on to a
normal person from an infected
person by sharing the syringes used
for injecting drugs. It can also be
transmitted to an infant from the
infected mother through her milk. The
virus can also be transmitted through
sexual contact with a person infected
with HIV.

Adolescent Pregnancy
You might be knowing that in our country, the legal age for marriage is 18 years
for girls and 21 years for boys. This is because teenage mothers are not prepared
mentally or physically for motherhood. Early marriage and motherhood cause
health problems in the mother and the child. It also curtails employment
opportunities for the young woman and may cause mental agony as she is not
ready for responsibilities of motherhood.

Myths, Taboos, Do’s and Don’ts
You have learnt here and from Chapter
4 the scientific facts related to human
reproduction. There are many wrong
notions which you should now be able
to discard as informed adolescents. For
example, there are myths and taboos
regarding bodily changes that
adolescents experience. Some of these
are given below and you can now argue
why these are myths and not facts.
1. A girl becomes pregnant if

she looks at boys during
menstruation.

2. The mother is responsible for the
sex of her child.

3. A girl should not be allowed to
work in the kitchen during
menstruation.

You may come across many other
myths and taboos. Discard them.
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 KEYWORDS KEYWORDS KEYWORDS KEYWORDS KEYWORDS

ADAM’S APPLE

ADOLESCENCE

ADRENALIN

BALANCED DIET

ENDOCRINE GLANDS

ESTROGEN

HORMONES

INSULIN

LARYNX

PITUITARY GLAND

PUBERTY

REPRODUCTIVE
HEALTH

SECONDARY SEXUAL
CHARACTERS

SEX CHROMOSOMES

TARGET SITE

TESTOSTERONE

THYROXINE

VOICE BOX

 WHA WHA WHA WHA WHAT YT YT YT YT YOU HAOU HAOU HAOU HAOU HAVE LEARNTVE LEARNTVE LEARNTVE LEARNTVE LEARNT

 Humans become capable of reproduction af-
ter puberty sets in. Children between the ages
of 11 and 19 years  are called adolescents.

 The onset of puberty brings about growth of
the reproductive organs. Hair grow at
various places on the body. Breasts develop
in girls and facial hair (moustache and beard)
appear in boys. Voice of boys becomes hoarse
as voice box enlarges during adolescence.

 Children gain height during adolescence.
 The onset of puberty and maturity of repro-

ductive parts are controlled by hormones.
 Hormones are secretions of endocrine glands

which pour them directly into the blood stream.
 Pituitary gland secretes hormones which in-

clude growth hormone and hormones that
make other glands such as the testes, ova-
ries, thyroids and adrenals, secrete hor-
mones. Pancreas secretes insulin, thyroid
produces thyroxine and adrenals produce
adrenalin.

 Testosterone is the male hormone and es-
trogen, the female hormone. The uterine wall
in females prepares itself to receive the de-
veloping fertilised egg. In case there is no
fertilisation, the thickened lining of the uter-
ine wall breaks down and goes out of the body
along with blood. This is called menstruation.

 Sex of the unborn child depends on whether
the zygote has XX or XY chromosomes.

 It is important to eat balanced food and main-
tain personal hygiene during adolescence.
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Exercises

1. What is the term used for chemical secretions of endocrine glands
responsible for changes taking place in the body?

2. Define adolescence.

3. What is menstruation? Explain.

4. List changes in the body that take place at puberty.

5. Prepare a Table having two columns depicting names of endocrine glands
and hormones secreted by them.

6. What are sex hormones? Why are they named so? State their function.

7. Choose the correct option.

(a) Adolescents should be careful about what they eat, because

(i) proper diet develops their brains.

(ii) proper diet is needed for the rapid growth taking place in their
body.

(iii) adolescents feel hungry all the time.

(iv) taste buds are well developed in teenagers.

(b) Reproductive age in women starts when their

(i) menstruation starts.

(ii) breasts start developing.

(iii) body weight increases.

(iv) height increases.

(c) The right meal for adolescents consists of

(i) chips, noodles, coke.

(ii) chapati, dal, vegetables.

(iii) rice, noodles and burger.

(iv) vegetable cutlets, chips and lemon drink.

8. Write notes on—

(a) Adam’s apple.

(b) Secondary sexual characters.

(c) Sex determination in the unborn baby.
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9. Word game : Use the clues to work out the words.

Across
3. Protruding voice box in boys

4. Glands without ducts

7. Endocrine gland attached to brain

8. Secretion of endocrine glands

9. Pancreatic hormone

10. Female hormone

Down
1. Male hormone

2. Secretes thyroxine

3. Another term for teenage

5. Hormone reaches here through blood stream

6. Voice box

7. Term for changes at adolescence

E
 X

 E
 R

 C
 I

 S
 E

 S
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10. The table below shows the data on likely heights of boys and girls as they
grow in age. Draw graphs showing height and age for both boys and
girls on the same graph paper. What conclusions can be drawn from
these graphs?

Height (cm)
Boys Girls

0 53 53

4 96 92

8 114 110

12 129 133

16 150 150

20 173 165

Age
(Years)

Extended Learning — Activities and Projects
1. Find out from your elder relatives about their awareness of the

legal status of early marriage. You yourself may get information
on it from your teacher, parents, a doctor or the internet. Write a
two-minute speech explaining why early marriage is not good for
the couple.

2. Collect newspaper cuttings and information in magazines about
HIV/AIDS. Write a one page article of 15 to 20 sentences on HIV/
AIDS.

3. In our country, according to 2011 census, there are 940 adolescent
females for every 1000 males. Find out.

(a) the concerns of the community regarding this low ratio.
Remember that the chance of having a boy or a girl is equal.

(b) what amniocentesis is and how useful this technique is. Why
is its use for identification of sex of the unborn child banned
in India?

4. Put your ideas together and write a short note on the importance
of knowing facts about reproduction.
For more information visit :
 www.teenshealth.org/teen/sexual_health/
 www.adolescenthealth.com
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10. ejáTd�Tà �|]¹> ¿=BÝ u²\TsÁT eT]jáTT u²*¿£\ mÔáTï\�|Õ ¿ì+~ |�{ì¼¿£ýË d�eÖ#�sÁ+

�eÇ�&�q~. ÿ¹¿ ç>±|�t �||�sY �|Õ u²\TsÁT eT]jáTT u²*¿£\T �<�Ý] mÔáTï, ejáTd�TàqT

#áÖ|¾+#û ç>±|�t\qT ̂ jáT+&�. � ç>±|�t\ qT+º MTsÁT  @eT�  �s�Ý]kÍïsÃ $e]+#á+&�?

nuó�«d�q ¿=qkÍÐ+|�Ú - ¿£�Ô�«\T eT]jáTT çbÍCÉÅ£�¼\T

1. u²\« $y�V�²+ jîTT¿£Ø #á³¼|�sÁyîT®q d¾�Ü >·T]+º MT �+<ó�TeÚ\ýË� ejáTd�TàýË �|<�Ýy�]

qT+&� y�] ne>±V�²q >·T]+º Ôî\Td�T¿Ã+&�. � $w�jáT+ >·T]+º  MT �bÍ<ó�«jáTT\T,

Ôá*¢<�+ç&�T\T, &�¿£¼sY ýñ<� �+³Âs�{Ù qT+º MTsÁT d�eÖ#�s��� bõ+<�e#áTÌ. u²\«

$y�V�²+ m+<�TÅ£� eT+º~ ¿±<Ã $e]d�Öï, Âs+&�T �$TcÍ\ ç|�d�+>·+ s�jáT+&�.

2. �V²#Y.×.$/msTT&�à >·T]+º |�çÜ¿£ýË¢, y�s�ï|�çÜ¿£\ýË eºÌq ¿£{ì+>\́T eT]jáTT

d�eÖ#�s��� �d¿£]+#á+&�. �V²#Y.×.$/msTT&�à �|Õ 15 qT+º 20 y�¿±«\ÔÃ ÿ¿£ �|J

y�«kÍ�� s�jáT+&�.

3. 2011 ÈH�uó² ýÉ¿£Ø\ ç|�¿±sÁ+, eTq <ûXø+ýË ç|�Ü 1000 eT+~ |�ÚsÁTw�§\Å£�  >±qT 940

eT+~ ¿�eÖsÁ çdÓï\T �H��sÁT. ¿ì+~ $w�jáÖ\qT Ôî\Td�T¿Ã+&�.

(m) � ÔáÅ£�Øe �w�ÎÜï¿ì d�+�+~ó+º d�eÖÈ+ jîTT¿£Ø <��¿£Î<�̧+ @$T{ì? |�Ú³¼uËjûT

¥Xø�eÚ �&� ýñ¿£ eT>· nHû<��¿ì d�eÖq ne¿±Xø+ �+<�� >·TsÁTï+#áT¿Ã+&�.

(_) �\Òç<�e |�̄ ¿£� n+fñ @$T{ì eT]jáTT � |�̄ ¿£� m+ÔáesÁÅ£� �|�jîÖ>·|�&�TÔáT+~?

uó²sÁÔá<ûXø+ýË � |�̄ ¿£� <�Çs� >·sÁÒÛd�� ¥Xø�eÚ *+>·�s�ÆsÁD m+<�TÅ£� ��w~+#á�&�q~?

4. ç|�ÔáT«ÔáÎÜï  >·T]+º y�d�ïy�\qT Ôî\Td�T¿Ãe&�+ jîTT¿£Ø çbÍeTTK«Ôá�|Õ MT �ýË#áq\qT

ÿ¿£#Ã³ #û]Ì ÿ¿£ ºq� y�«d�+ s�jáT+&�.

eT]+Ôá d�eÖ#�sÁ+ ¿Ãd�+ d�+<�]ô+#á+&�:

l www.teenshealth.org/teen/sexual_health/
l www.adolescenthealth.com

mÔáTï (�d+.MT)

nu²ÒsTTýË¢ neÖ�sTTýË¢

0 53 53

4 96 92

8 114 110

12 129 133

16 150 150

20 173 165

ejáTd�Tà

(d�+öö\ýË)
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We saw in Class VII that
Paheli  and  Boojho  had visited
the forest along with Professor

Ahmad and Tibu. They were eager to
share their experiences with their
classmates. Other children in the class
were also eager to share their experiences
as some of them had visited Bharatpur
Sanctuary. Some others had heard
about  Kaziranga National Park,
Lockchao Wildlife Sanctuary, Great
Nicobar Biosphere Reserve and Tiger
Reserve, etc.

Some natural causes of deforestation
are forest fires and severe droughts.

Activity 6.1
Add more causes of deforestation
to your list and classify them into
natural and man-made.

6.2 Consequences of
Deforestation

Paheli and Boojho recalled the
consequences of deforestation. They
remembered that deforestation increases
the temperature and pollution level on
the earth. It increases the level of carbon
dioxide in the atmosphere. Ground water
level also gets lowered. They know that
deforestation disturbs the balance in
nature. They were told by Professor
Ahmad that if cutting of trees continues,
rainfall and the  fertility of the soil will

6.1 Deforestation and Its
Causes

A great variety of plants and animals
exist on earth. They are essential for the
well-being and survival of mankind.
Today, a major threat to survival of these
organisms is deforestation. We know
that deforestation means clearing of
forests and using that land for other
purposes. Trees in the forest are cut for
some of the purposes mentioned below:
 Procuring land for cultivation.
 Building houses and factories.
 Making furniture or using wood as

fuel.

How does deforestation reduce
rainfall on the one hand and
lead to floods on the other?

decrease. Moreover, there will be
increased chances of natural calamities
such as floods and droughts.

Recall that plants need carbon
dioxide for photosynthesis. Fewer trees
would mean that less carbon dioxide will
be used up resulting in its increased

What is the purpose of
making national parks,
wildlife sanctuaries and

biosphere reserves?

CONSERVATION OF PLANTS AND ANIMALSCONSERVATION OF PLANTS AND ANIMALS
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amount in the atmosphere. This will lead
to global warming as carbon dioxide traps
the heat rays reflected by the earth. The
increase in temperature on the earth
disturbs the water cycle and may reduce
rainfall. This could cause droughts.

Deforestation is a major cause which
leads to the change in soil properties.
Physical properties of the soil get affected
by plantation and vegetation. Recall from
Class VII how trees prevent soil erosion.
Fewer trees result in more soil erosion.
Removal of the top layer of the soil exposes
the lower, hard and rocky layers. This
soil has less humus and is less fertile.
Gradually the fertile land gets converted
into deserts. It is called desertification.

Deforestation also leads to a
decrease in the water holding capacity
of the soil. The movement of water from
the soil surface into the ground
(infiltration rate) is reduced. So, there
are floods. The other properties of the
soil like nutrient content, texture etc.,
also change because of deforestation.

We have studied in Class VII that we
get many products from forests. Refer pg.
no.46. List these products. Will we face
shortage of these products if we continue
cutting trees?

Activity 6.2
Animal life is also affected by
deforestation. How? List the points
and discuss them in your class.

6.3 Conservation of Forest and
Wildlife

Having become aware of the effects of
deforestation, Paheli and Boojho are
worried. They go to Professor Ahmad
and ask him how forests and wildlife
can be saved.

Biosphere is that part of the earth in
which living organisms exist or which
supports life. Biological diversity or
biodiversity, refers  to the variety of
organisms existing on the earth, their
interrelationships and their
relationship with the environment.

Professor Ahmad organises a visit to
a biosphere reserve for Paheli, Boojho
and their classmates. He selects a place
named Pachmarhi Biosphere Reserve. He
knows that the plants and animals found
here are similar to those of the upper
Himalayan peaks and to those belonging
to the lower western ghats. Professor
Ahmad believes that the biodiversity
found here is unique. He requests
Madhavji, a forest employee, to guide the
children inside the biosphere reserve. He
explains that preserving areas of such
biological importance make them a part
of our national heritage.

Madhavji explains to the children
that apart from our personal efforts and
efforts of the society, government

To protect our flora and fauna and their
habitats, protected areas called
wildlife sanctuaries, national parks
and biosphere reserves have been
earmarked. Plantation, cultivation,
grazing, felling trees, hunting and
poaching are prohibited there.
Wildlife Sanctuary :  Areas where
animals are protected from any
disturbance to them and their habitat.
National Park : Areas reserved for
wild life where they can freely use the
habitats and natural resources.
Biosphere Reserve : Large areas of
protected land for conservation of wild
life, plant and animal resources and
traditional life of the tribals living in
the area.
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�|]Ð, uó�Ö$T�|Õ |�s�esÁïq+ #î+<û �w�� ¿ìsÁD²\qT n&�T¦¿Ãe&�+

e\q uó�ÖÔ�bÍ�¿ì ¿±sÁD+ neÚÔáT+~. uó�Ö$T�|Õ �|]Ðq

�cþ�ç>·Ôá\T È\ #áç¿±�¿ì uó�+>·+ ¿£*Ð+º esÁübÍÔ���

ÔáÐZ+º ¿£sÁTeÚ\Å£� ¿±sÁD+ ¿±e#áTÌ.

n³M �sÁÖ�\q Hû\ \¿£�D²\ýË eÖsÁTÎÅ£� <�]r�d

ç|�<ó�q ¿±sÁD+. yîTT¿£Ø\T H�³&�+, e�¿£� d�+|�<� e\q Hû\

uó�Ü¿£ \¿£�D²\T ç|�uó²$Ôá+ neÚÔ�sTT. 7e ÔásÁ>·Ü bÍsÄÁ+

qT+&� #î³T¢ @ $<ó�+>± Hû\ ç¿£eT ¿£�jáÖ��  ÔáÐZkÍïjîÖ

>·TsÁTïÅ£� Ôî#áTÌ¿Ã+&�. ÔáÅ£�Øe #î³T¢ mÅ£�Øe Hû\ ¿ÃÔáÅ£�

<�]rkÍïsTT. eT{ì¼ jîTT¿£Ø �|Õ bõsÁqT Ô=\Ð+#á&�+ e\q

ýË|�\ �q� >·{ì¼ s�Ü bõsÁ\T �V¾²sÁZÔáeTeÚÔ�sTT. � Hû\

ÔáÅ£�Øe V�A«eTdtqT ¿£*Ð, ÔáÅ£�Øe kÍsÁe+ÔáyîT®q~>±

�+³T+~. kÍsÁe+ÔáyîT®q uó�Ö$T ç¿£eT+>± m&�sÁT\T>±

eÖsÁTÔáT+~. <��� m&�¯¿£sÁD+ n+{²sÁT.

n&�eÚ\qT q]¿ìyûjáT&�+ e\¢ Hû\Å£� ú{ì� �\Ç #û�d

kÍeTsÁ�«+ Ôá>·TZÔáT+~. Hû\ �|�]Ôá\+ qT+&� uó�Ö$TýË¿ì

ú{ì ¿£<�*¿£ (úsÁT �+Å£�<�\ ¹s³T) Ôá>·TZÔáT+~. ¿±�{ì¼,

esÁ<�\T ekÍïsTT. n³M �sÁÖ�\q ¿±sÁD+>± Hû\ýË�

bþw�¿±\T, Hû\ d�ÇsÁÖ|�+ yîTT<�ýÉÕq Hû\ jîTT¿£Ø �ÔásÁ \¿£�D²\T

Å£L&� eÖsÁÔ�sTT.

eTq+  n&�eÚ\ qT+&� nHû¿£ �ÔáÎÔáTï\qT bõ+<�TÔ�eT�

7e ÔásÁ>·ÜýË #á~y�eTT. B� >·T]+º �|�. Hî+. 47ýË

#áÖ&�+&�. � �ÔáÎÔáTï\qT C²_Ô�>± s�jáT+&�.  ÿ¿£yûÞø

eTq+ #î³¢qT qsÁ¿£&�+ ¿=qkÍÐ�dï � �ÔáÎÔáTï\ýË  ¿=sÁÔá

m<�Ts=Ø+{²eÖ?

¿£�Ôá«+ 6.2

n³M �sÁÖ�\q e\¢ È+ÔáTeÚ\ J$Ôá+ Å£L&�

ç|�uó²$ÔáeTeÚÔáT+~. mý²? ÿ¿£ C²_Ô�  ÔájáÖsÁT

#ûjáT+&�. y�{ì� MT ÔásÁ>·ÜýË #á]Ì+#á+&�.

6.3 n&�$ ` eq« çbÍDT\ d�+sÁ¿£�D

n³M �sÁÖ�\q jîTT¿£Ø ç|�uó²y�\ >·T]+º Ôî\Td�TÅ£�q�

ÔásÁTy�Ôá, |��V²© eT]jáTT uóËCË �+<ÃÞøq #î+<�sÁT.y�sÁT

çbõ�|�d�s Y nV�²�<� e<�ÝÅ £� yî[¢ n&�eÚ\T eT]jáTT

eq«çbÍDT\qT mý² sÁ¿ì�+#áT¿Ã>·\+ n� n&�>±sÁT.

Jy�esÁD+ n+fñ Jes�Xø�\T �q� uó�Ö uó²>·+ ýñ<�

çbÍD²<ó�sÁ+>± �q� uó²>·+. uó�Ö$T�|Õ �q� $$<ó�

s Á¿±\ JeÚ\T, y�{ì |�sÁd�ÎsÁ d�+�+<ó�\T,

|�s�«esÁD+ÔÃ y�{ì d�+�+<ó��� JeyîÕ$<ó�«+

d�Öºd�Tï+~.

eTq e�¿£�C²\+, È+ÔáTC²\+, y�{ì �y�kÍ\qT

sÁ¿ì�+#á&��¿ì, eq«çbÍDT\ nuó�jáÖsÁD²«\T, C²rjáT

�<�«qeH�\T, Jy�esÁD ]ÈsYÇ\T e+{ì sÁ¿ì�Ôá

çbÍ+Ô�\T @s�Î³T #ûjáT�&�¦sTT. yîTT¿£Ø\T H�³&�+,

e«ekÍjáT+, |�Xø�eÚ\qT yûT|�&�+. #î³¢qT qsÁ¿£&�+,

yû{²&�³+, V¾²+d¾+#á&�+ n¿£Ø&� ��w~ó+#á�&�¦sTT.

eq«çbÍDT\ nuó�jáÖsÁD«+: È+ÔáTeÚ\Å£�, y�{ì

�y�kÍ\Å£� mý²+{ì uó�+>·+ ¿£\>·Å£�+&� sÁ¿ì�+#á�&û

ç|�<ûXæ\T.

C²rjáT �<�«qeq+: eq«çbÍDT\T �dÇ#áÌÛ>± J$d�Öï

n¿£Ø&� �y�kÍ\qT, d�V�²È eqsÁT\qT $�jîÖÐ+#áTÅ£�Hû

d�V�²ÈyîT®q ]ÈsYÇ çbÍ+Ôá+.

Jy�esÁD ]ÈsYÇ : eq«çbÍDT\T, e�¿£�̀  È+ÔáT eqsÁT\T,

� çbÍ+Ôá+ýË �ed¾d�Tïq� Ð]Èq kÍ+ç|�<�jáT Jeq

|�]sÁ¿£�D ¿Ãd�+ @s�Î³T #ûjáT�&�q $Xæ\ çbÍ+Ôá+ÔÃ

Å£L&�q sÁ¿ì�Ôá çbÍ+Ôá+.

çbõ�|�d�sY nV�²�<� >±sÁT, |��V²*, uóËC¤ eT]jáTT y�]

ÔÃ{ì $<�«sÁTÆ\ ¿Ãd�+ Jy�esÁD ]ÈsYÇ d�+<�sÁôqqT @s�Î³T

#ûXæsÁT. nÔáqT |�#YeT]½ Jy�esÁD ]ÈsYÇ nHû ç|�<ûXæ��

m+#áTÅ£�H��sÁT. �¿£Ø&� ¿£�|¾+#û yîTT¿£Ø\T, È+ÔáTeÚ\T m>·Te

V¾²eÖ\jáT ¥Ks�\qT, ~>·Te |�¥ÌeT ¿£qTeT\Å£� #î+~q

y�{ì� bþ* �+{²jáT� nÔá�¿ì Ôî\Td�T. çbõ�|�d�sY nV�²�<�

�¿£Ø&� JeyîÕ$<ó�«+ ç|�Ôû«¿£+>± �+³T+<�� n_óçbÍjáT|�&�¦sÁT.

nÔáqT Jy�esÁD ]ÈsYÇ ýË|�\ |¾\¢\Å£� eÖsÁZ�¹sÝXø+

#ûjáTeT� n³M �<Ã«Ð eÖ<ó�y� >±]� nuó�«]Æ+#�sÁT.

n³Te+{ì Je çbÍeTTK«Ôá ¿£*Ðq çbÍ+Ô�\qT d�+sÁ¿ì�+#á&�+

e\¢, y�{ì� eTq C²rjáT y�sÁd�ÔáÇ+ýË uó²>·+>±

#ûd�T¿Ãe&�yûT n� nÔáqT $e]+#�sÁT.

n&�eÚ\qT, È+ÔáTeÚ\qT C²ç>·Ôáï>± #áÖ&�{²�¿ì eTq

e«¿ìï>·Ôá, d�eÖÈ ç|�jáTÔ��ýñ ¿±Å£�+&� ç|�uó�TÔáÇ d�+d��\T

#û�d ç|�jáTÔ��\qT |¾\¢\Å£� eÖ<ó�y�>±sÁT $e]+#�sÁT.
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agencies also take care of the forests
and animals. The government lays down
rules, methods and policies to protect
and conserve them. Wildlife sanctuaries,
national parks, biosphere reserves etc.,
are protected areas for conservation
of plants and animals present in
that area.

Activity 6.3
Find out the number of national
parks, wildlife sanctuaries and
biosphere reserves in your district,
state and country. Record in  Table
6.1. Show these areas in an outline
map of your state and India.

Fig. 6.1 : Pachmarhi Biosphere Reserve

6.4 Biosphere Reserve
Children along with Professor Ahmad
and Madhavji enter the biosphere
reserve area. Madhavji explains that
biosphere reserves are the areas meant
for conservation of biodiversity. As you
are aware that biodiversity is the variety
of plants, animals and microorganisms
generally found in an area.  The
biosphere reserves  help to maintain the
biodiversity and culture of that area. A
biosphere reserve may also contain
other protected areas in it. The
Pachmarhi Biosphere Reserve consists
of one national park named Satpura and
two wildlife sanctuaries named Bori and
Pachmarhi (Fig. 6.1).

PACHMARHI SANCTUARY

TO PIPARIYATAWA
RESERVIOR

CHURNA

BORI SANCTUARY
DHAIN BORI

SATPURA NATIONAL PARK

NEEMGHAN PANARPANI GATE

PACHMARHI

↑N

Table 6.1 : Protected Areas for Conservation

Protected Areas — National Park Wildlife Sanctuary Biosphere Reserve

In my district

In my state

In my country
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(d)             (e) (f)

Fig.  6.2 : (a) Wild dog (b) Cheetal (c) Wolf (d) Leopard (e) Fern (f) Jamun tree

Activity  6.4
List the factors disturbing the
biodiversity of your area. Some of
these factors and human activities
may disturb the biodiversity
unknowingly. List these human
activities. How can these be checked?
Discuss in your class and write a
brief report in your notebook.

6.5  Flora and Fauna
As the children walk around the
biosphere reserve they appreciate the

green wealth of the forest. They are
very happy to see tall teak trees and
animals inside the forest. Suddenly,
Paheli finds a rabbit and wants to
catch it. She starts running after it.
Professor Ahmad stops her.  He
explains that animals are comfortable
and happy in their own habitat. We
should not disturb them. Madhavji
explains that some animals and plants
typically belong to a particular area.
The plants and animals found in a
particular area are termed flora and
fauna respectively of that area.

Sal, teak, mango, jamun, silver ferns, arjun, etc., are the flora and chinkara, blue-
bull, barking deer, cheetal, leopard, wild dog, wolf, etc. are examples of the fauna
of the Pachmarhi Biosphere Reserve (Fig. 6.2).

(a) (b) (c)
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I have heard that some of the
endemic species may vanish.

Is it true?

Activity 6.5
Try to identify the flora and fauna
of your area and list them.

6.6 Endemic Species
Soon the group quietly enters the deep
forest. Children are surprised to see a
very big squirrel. This squirrel has a big
fluffy tail. They are very curious to know
about it. Madhavji tells them that this
is known as the giant squirrel and is
endemic to this area.

Endemic species are those species
of plants and animals which are found
exclusively in a particular area. They are
not naturally found anywhere else. A
particular type of animal or plant may
be endemic to a zone, a state or a country.

Madhavji shows sal  and wild mango
(Fig. 6.3 (a)] as two  examples of the

Fig. 6.3 (a) : Wild Mango

Fig. 6.3 (b) : Giant squirrel

endemic flora of the Pachmarhi
Biosphere Reserve. Bison, Indian giant
squirrel [Fig. 6.3 (b)] and flying squirrel
are endemic fauna of this area. Professor
Ahmad explains that the destruction of
their habitat,  increasing population and
introduction of new species may affect
the natural habitat of endemic species
and endanger their existence.

Species is a group of population
which are capable of interbreeding.
This means that the members of a
species can reproduce fertile offspring
only with the members of their own
species and not with members of
other species. Members of a species
have common characteristics.

Activity 6.6
Find out the endemic plants and
animals of the region where you live.
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6.7 Wildlife Sanctuary
Soon Paheli sees a board with ‘Pachmarhi
Wildlife Sanctuary’ written on it.

Professor Ahmad explains that killing
(poaching) or capturing animals in general
is strictly prohibited and punishable
by law in all such places. Wildlife
Sanctuaries like reserve forests provide
protection and suitable living conditions
to wild animals. He also tells them that
people living in wildlife sanctuaries are
allowed to do certain activities such as
grazing by their livestock, collecting
medicinal plants, firewood, etc.

instead of  their natural habitat?
In your opinion, will the animals
be comfortable in a zoo or in their
natural habitat?

6.8  National Park
On the roadside there was another
board on which was written ‘Satpura
National Park’.

Children are now eager to go there.
Madhavji tells them that these reserves
are large and diverse enough to protect
whole sets of ecosystems. They preserve
flora, fauna, landscape and historic
objects of an area. Satpura National
Park is the first Reserve Forest of India.
The finest Indian teak is found in this
forest. There are more than one hundred
National Parks in India.

 It is a pity that even protected forests
are not safe because people living in the
neighbourhood encroach upon them
and destroy them.

Children are reminded of their visit
to the zoo. They recall that zoos are also
places where animals receive protection.

Some of the threatened wild animals
like black buck, white eyed buck,
elephant, golden cat, pink headed
duck, gharial, marsh crocodile,
python, rhinoceros, etc., are
protected and preserved in our wild
life sanctuaries. Indian sanctuaries
have unique landscapes—broad level
forests, mountain forests and bush
lands in deltas of big rivers.

Activity 6.7
Visit a nearby zoo. Observe the
conditions provided to the animals.
Were they suitable for the animals?
Can animals live in artificial setting

Rock shelters are also found inside
the Satpura National Park. These are
evidences of prehistoric human life
in these jungles. These give us an
idea of the life of primitive people.

Rock paintings are found in these
shelters. A total of 55 rock shelters
have been identified in Pachmarhi
Biosphere Reserve.

Figures of animals and men
fighting, hunting, dancing and
playing musical instruments are
depicted in these paintings. Many
tribals still live in the area.

As children move ahead, they see a
board with ‘Satpura Tiger Reserve’
written on it. Madhavji explains that
Project Tiger was launched by the
government to protect the tigers in the
country. The objective of this project
was to ensure the survival and
maintenance of the tiger population in
the country.

What is the difference between
a zoo and a wildlife sanctuary?
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Are tigers still found in this
forest? I hope I can see a tiger!

Tiger (Fig. 6.4) is one of the many
species which are slowly disappearing
from our forests. But, the Satpura Tiger
Reserve is unique in the sense that a
significant increase in the population of
tigers has been seen here. Once upon a
time, animals like lions, elephants, wild

animals has become difficult because of
disturbances in their natural habitat.
Professor Ahmad tells them that in order
to protect plants and animals strict rules
are imposed in all National Parks.
Human activities such as grazing,
poaching, hunting, capturing of animals

Fig. 6.4 : Tiger

buffaloes (Fig. 6.5) and barasingha (Fig.
6.6) were also found in the Satpura
National Park. Animals whose numbers
are diminishing to a level that they might
face extinction are known as the
endangered animals. Boojho is
reminded of the dinosaurs which became
extinct a long time ago. Survival of some

Fig. 6.5 : Wild buffalo

Fig. 6.6 : Barasingha

Are only big animals
facing extinction?

Madhavji tells Paheli that small
animals are much more in danger of
becoming extinct than the bigger
animals. At times, we kill snakes,
frogs, lizards, bats and owls ruthlessly
without realising their importance in
the ecosystem. By killing them we are
harming ourselves. They might be
small in size but their role in the
ecosystem cannot be ignored. They
form part of food chains and food
webs, about which you learnt in
Class VI.

An ecosystem is made of all the
plants, animals and microorganisms in
an area along with non-living
components such as climate, soil,
river deltas etc.

or collection of firewood,
medicinal plants, etc. are
not allowed
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6.9 Red Data Book
Professor Ahmad explains about Red
Data Book to the children. He tells
them that Red Data Book is the
source book which keeps a record of
all  the endangered animals and
plants. Red Data Book is maintained
internationally by an organisation.
India also maintains Red Data Book
for plants and animals found
in India.

6.10  Migration
The excursion party then enters
deeper into the forest under the
guidance of Madhavji. They sit near the

What would happen if we
had no wood? Is there

any alternative
available to wood?

I know that paper is one
of the important products

we get from forests.
I wonder whether

there are any alternatives
available for paper!

Is there any permanent
solution to the problem

of deforestation?

Tawa Reservoir to relax for some time.
Paheli observes some of the birds near
the river. Madhavji tells the children
that these are migratory birds. These
birds have flown here from other parts
of the world.

Migratory birds fly to far away areas
every year during a particular time
because of climatic changes. They fly
for laying eggs as the weather in their
natural habitat becomes very cold and
inhospitable. Birds who cover long
distances to reach another land are
known as migratory birds as Paheli
learnt in Class VII.  Refer pg. no.46.

6.11  Recycling of Paper
Professor Ahmad draws attention of
the children to another cause of
deforestation. He tells them that it
takes 17 full grown trees to make one
tonne of paper. Therefore, we should
save paper. Professor Ahmad also tells
that paper can be recycled five to seven
times for use. If each student saves at
least one sheet of paper in a day, we
can save many trees in a year. We
should save, reuse used paper and
recycle it. By this we not only save
trees but also save  energy and water
needed for manufacturing paper.
Moreover, the amount of harmful
chemicals used in paper making will
also be reduced.

I wonder if there is
any record of all

endangered species!
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6.12  Reforestation

Professor Ahmad suggests that the
answer to deforestation is reforestation.
Reforestation is restocking of the
destroyed forests by planting new trees.
The planted trees should generally be
of the same species which were found
in that forest. We should plant at least
as many trees as we cut. Reforestation
can take place naturally also. If the
deforested area is left undisturbed, it re-
establishes itself. In natural reforestation
there is no role of human beings. We
have already caused tremendous
damage to our forests. If we have to

retain our green wealth for future
generations, plantation of more trees is
the only option.

Professor Ahmad told them that in
India we have the Forest (Conservation)
Act. This act is aimed at preservation
and conservation of natural forests and
meeting the basic needs of the people
living in or near the forests.

After some rest Madhavji asks the
children to start heading back because
it is not advisable to stay in the
jungle after sunset. On getting back,
Professor Ahmad and the children
thank Madhavji for guiding them
through this exciting experience.

Did You Know?
Forest Products

Forests play an important role in the socio-economic development of a country. They are
rich sources of many products. Some of them are timber, fire wood, sandal wood, tamarind,
bamboo, soap nuts, soap pods, gums, oils, spices, aromatic substances, fodder, medicinal
products, lac, honey, fruits, tubers etc.

Did You Know?
Migration of birds

Migration is a natural process. Different birds fly over long distances in order to find the
best ecological conditions, habitats for feeding and breeding. This is called migration of
birds.

Birds must remain warm to survive at cold regions of the earth. Hence they migrate
to warmer regions when winter season sets in. They come back after the winter is over.
India is one of the destinations of many of these birds. Siberian crane migrates from

Siberia of Russia to places like Bharatpur in Rajasthan
and Sulthanpur in Haryana.

While flying at high altitudes the heat generated by
their flight muscles help the bird to cope up with cool
conditions present there.

Some migratory birds travel as much as 15000 kms
to escape the extreme climatic conditions at home town.

Birds may use the magnetic field of the earth to find direciton.
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 WHA WHA WHA WHA WHAT YT YT YT YT YOU HAOU HAOU HAOU HAOU HAVE LEARNTVE LEARNTVE LEARNTVE LEARNTVE LEARNT

 Wildlife sanctuary, national park and bio-
sphere reserve are names given to the areas
meant for conservation and preservation of
forest and wild animals.

 Biodiversity refers to the variety of living
organisms in a specific area.

 Plants and animals of a particular area are
known as the flora and  fauna of  that area.

 Endemic species are found only in a particular
area.

 Endangered species are those which are facing
the danger of extinction.

 Red Data Book contains a record of
endangered species.

 Migration is the phenomenon of movement of
a species from its own habitat to some other
habitat for a particular time period every year
for a specific purpose like breeding.

 We should save, reuse and recycle paper to
save trees, energy and water.

 Reforestation is the restocking of destroyed
forests by planting new trees.

Exercises

  1. Fill in the blanks.

(a) A place where animals are protected in their natural habitat is
called .

(b) Species found only in a particular area is known as .

(c) Migratory birds fly to far away places because of  changes.

  2. Differentiate between the following.

(a) Wildlife sanctuary and biosphere reserve

(b) Zoo and wildlife sanctuary

(c) Endangered and extinct species

(d) Flora and fauna

 KEYWORDS KEYWORDS KEYWORDS KEYWORDS KEYWORDS

BIODIVERSITY

BIOSPHERE RESERVE

DEFORESTATION

DESERTIFICATION

ECOSYSTEM

ENDANGERED
SPECIES

ENDEMIC SPECIES

EXTINCT

FAUNA

FLORA

MIGRATORY BIRDS

NATIONAL PARK

RED DATA BOOK

REFORESTATION

SANCTUARY
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  3. Discuss the effects of deforestation on the following.

(a) Wild animals

(b) Environment

(c) Villages (Rural areas)

(d) Cities (Urban areas)

(e) Earth

(f) The next generation

  4. What will happen if.

(a) we go on cutting trees.

(b) the habitat of an animal is disturbed.

(c) the top layer of soil is exposed.

  5. Answer in brief.

(a) Why should we conserve biodiversity?

(b) Protected forests are also not completely safe for wild animals. Why?

(c) Some tribals depend on the jungle. How?

(d) What are the causes and consequences of deforestation?

(e) What is Red Data Book?

(f) What do you understand by the term migration?

  6. In order to meet the ever-increasing demand in factories and for shelter,
trees are being continually cut. Is it justified to cut trees for such projects?
Discuss and prepare a brief report.

  7. How can you contribute to the maintenance of green wealth of your locality?
Make a list of actions to be taken by you.

  8. Explain how deforestation leads to reduced rainfall.

  9. Find out about national parks in your state. Identify and show their location
on the outline map of India.

10. Why should paper be saved?  Prepare a list of ways by which you can save
paper.

E
 X

 E
 R

 C
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 E

 S
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E
 X
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 R
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 S 11. Complete the word puzzle.
Down
1. Species on the verge of extinction.
2. A book carrying information about endangered species.
5. Consequence of deforestation.
Across
1. Species which have vanished.
3. Species found only in a particular habitat.
4. Variety of plants, animals and microorganisms found in an area.

Extended Learning - Activities and Projects

1. Plant at least five different plants in your locality during this
academic year and ensure their maintenance till they grow.

2. Promise yourself that this year you will gift at least 5 plants to your
friends and relatives on their achievements, or on occasions like
birthdays. Ask your friends to take proper care of these plants and
encourage them to gift plants to their friends on such occasions. At
the end of the year count the plants that have been gifted through
this chain.
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Did You Know?
1. India has more than half of the world’s wild tigers, 65% of the Asian

elephants, 85% of the great one-horned rhinoceros and 100% of the
Asian lions.

2. India is sixth on a list of 12 mega-biodiversity countries in the world. It
contains two of the 34 biodiversity hotspots of the world – Eastern
Himalayas and the Western Ghats. These areas are very rich in
biodiversity.

3. One of the most important factors that threatens wildlife today is habitat
destruction due to encroachment.

4. India contains 172 species  of animals considered globally threatened
or 2.9% of the world’s total number of threatened  species. Eastern
Himalayas hotspot has merely 163 globally threatened species
including several animal and plant species. India contains globally
important population of some of Asia’s rarest animals such as the
Bengal fox, Marbled cat, Asiatic lion, Indian elephant, Asiatic wild ass,
Indian rhinoceros, gaur, Wild asiatic water buffalo, etc.

For knowing more, you may contact:

 Ministry of Environment, Forest and Climate Change, Govt. of India
Environment, Forest and Wildlife Department
Indira Paryavaran Bhavan, Jor Bagh Road, New Delhi -110003
Website: http://envfor.nic.in

3. Is it justified to prevent tribals from staying in the core area of the
forest? Discuss the matter in your class and note down the points for
and against the motion in your notebook.

4. Study the biodiversity of a park nearby. Prepare a detailed report with
photographs and sketches of the flora and fauna.

5. Make a list of the new information you have gathered from this chapter.
Which information did you find the most interesting and why?

6. Make a list of various uses of papers. Observe currency notes carefully.
Do you find any difference between a currency paper and paper of your
notebook? Find out where currency paper is made.

7. Karnataka Government had launched ‘Project Elephant’ to save Asian
elephants in the state. Find out about this and other such campaigns
launched to protect threatened species.
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Paheli and Boojho were very excited
to know  that Taj Mahal in Agra
is  one of the seven wonders of the

world. But they were disappointed to
hear that the beauty of this monument
in white marble is being threatened by
air pollution in the area surrounding the
Taj. They were eager to know if
something can be done to control the
air and water pollution.

We are all aware that our
environment is not what it used to be.
Our elders talk about the clean water
and fresh air that was available in their
times. Now the media regularly reports
on the falling quality of the
environment. We ourselves feel the
impact of the falling quality of air and
water in our lives. The number of people
suffering from diseases of the
respiratory system, for example, is
steadily rising.

We shudder to imagine a time when
clean air and water may no longer be
available! You have learnt about the
importance of air and water in your
previous classes. In this chapter, we will
study about the harmful changes taking
place in our surroundings and their
effects on our lives.

7.1 Air Pollution
We can survive for some time without
food, but we cannot survive even for a
few minutes without air. This simple fact
tells us how important clean air is to us.

You already know that air consists
of a mixture of gases. By volume, about
78% of this mixture is nitrogen and
about 21% is oxygen. Carbon dioxide,
argon, methane, ozone and water
vapour are also present in very small
quantities.

Activity 7.1
You may have covered your nose
while passing a brick kiln emitting
smoke or started coughing while
walking on a busy road (Fig. 7.1).
On the basis of your experience,
compare the quality of air at the
places given below:
 A park and a busy road.
 A residential area and an

industrial area.
 A busy traffic  intersection at

different times of the day e.g.
early morning, afternoon and
evening.

 A village and a town.

Fig. 7.1 : A congested road in a city

POLLUTION OF AIR AND WATERPOLLUTION OF AIR AND WATER
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Fig. 7.3 : Air pollution due to automobiles

One of your observations in the
above activity could be the differences
in the amount of smoke in the
atmosphere. Do you know where the
smoke could have come from? Addition
of such substances to the atmosphere
modifies it. When air is contaminated
by  unwanted substances which have
a harmful effect on both the living and
the non-living, it is referred to as air
pollution.

7.2 How does Air Get Polluted?
The substances which contaminate the
air are called air pollutants. Sometimes,
such substances may come from
natural sources like smoke and dust
arising from forest fires or volcanic
eruptions. Pollutants are also added to
the atmosphere by certain human
activities. The sources of air pollutants
are factories (Fig. 7.2), power plants,
automobile exhausts and burning of
firewood and dung cakes.

Activity 7.2
You might have read in the
newspapers that respiratory
problems amongst children
are rising day by day. Conduct a
survey of households in your
neighbourhood and among friends
to find out how many children are
suffering from respiratory problems.

Many respiratory problems are
caused by air pollution. Let us now try
to find out the substances or pollutants
which are present in the polluted air.

Have you noticed how rapidly the
number of vehicles is increasing in our
cities?

Vehicles produce high levels of
pollutants like carbon monoxide, carbon
dioxide, nitrogen oxides and smoke (Fig.
7.3). Carbon monoxide is produced
from incomplete burning of fuels such
as petrol and diesel. It is a poisonous
gas. It reduces the oxygen-carrying
capacity of the blood.

Fig. 7.2 : Smoke from a factory

Do you know?
If the vehicles registered in Delhi are
lined up one after the other, the total
length would be nearly equal to the
combined lengths of the two longest
rivers in the world, Nile and Amazon!
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|�³+ 7.3: y�V�²H�\ e\¢ ¿£*¹> y�jáTT¿±\Tw�«+

y�Ô�esÁD+ýË �q� bõ>· |�]eÖD+ýË� uóñ<�\qT

>·T]ï+#á&�+ �|Õ ¿£�Ôá«+ýË MTsÁT |�]o*+ºq n+Xø+.

y�Ô�esÁD+ýË�¿ì � bõ>· m¿£Ø&� qT+&� eºÌ+<Ã MTÅ£�

Ôî\TkÍ? y�Ô�esÁD+ýË n³Te+{ì |�<�s�Æ\qT #ûsÁÌ&�+

e\q >±* eÖsÁTÎ #î+<�TÔáT+~. JeÚ\T, �¯̈eÚ\T Âs+&�+{ì�|Õ

V�ä�¿£sÁ ç|�uó²y��� #áÖ�| ned�sÁ+ýñ� |�<�s��\ <�Çs�

>±* ¿£\Tw¾Ôá+ nsTTÔû <��� y�jáTT ¿±\Tw�«+ n+{²sÁT.

7.2 y�jáTT ¿±\Tw�«+ mý² ÈsÁT>·TÔáT+~?

>±*� ¿£\Tw¾Ôá+ #û�d |�<�s��\qT y�jáTT ¿±\Tw�« ¿±sÁ¿±\T

n+{²sÁT. ¿=��kÍsÁT¢ �³Te+{ì |�<�s��\T ¿±]Ì#áTÌ ýñ<�

nÐ�|�sÁÇÔá $kþÎÛ³H�\ qT+&� �ÔáÎq�eTjûT« bõ>· eT]jáTT

<ó�Ö[ e+{ì d�V�²ÈeqsÁT\ qT+&� ekÍïsTT. ¿=�� eÖqe

¿±sÁ«¿£ý²bÍ\ <�Çs� y�Ô�esÁD+ýË¿ì ¿±\Tw�« ¿±sÁ¿±\T

eºÌ #ûsÁÔ�sTT. ¿£s��>±s�\T (|�³+ 7.2), $<�T«ÔY �ÔáÎÜï

¹¿+ç<�\T, y�V�²H�\ qT+&� yî\Te&û y�jáTTeÚ\T, e+³

#îsÁTÅ£�, |¾&�¿£\T eT+&�+#á&�+ e\q $&�T<�\jûT« y�jáTTeÚ\T

� y�jáTT ¿±\Tw�« ¿±sÁ¿±\ �<ó�s�\T>± #î|�Îe#áTÌqT.

¿£�Ôá«+  7.2

|¾\ ¢ýË ¢  XæÇd �¿ ÃX ø d �eTd � «\T  sÃEsÃEÅ £�

�|sÁT>·TÔáTH��jáT� MTsÁT y�s�ï|�çÜ¿£\ýË #á~$

�+&�e#áTÌ. MT #áT³T¼ ç|�¿£Ø\ �Þø¢ýË� |¾\¢\T eT]jáTT

MT �d�V¾²ÔáT\ýË m+ÔáeT+~ XæÇd�¿ÃXø d�eTd�«\ÔÃ

u²<ó� |�&�TÔáTH��sÃ Ôî\Td�T¿Ãe&��¿ì �+{ì+{ì d�¹sÇ

�sÁÇV¾²+#á+&�.

y�jáTT ¿±\Tw�«+ e\q nHû¿£ XæÇd�¿ÃXø d�eTd�«\T

ÔáýÉÔáTïÔ�sTT. �|�ÚÎ&�T eTq+ ¿£\Tw¾ÔáyîT®q >±*ýË �+&û

|�<�s��\T ýñ<� ¿±\Tw�« ¿±sÁ¿±\qT >·T]+º Ôî\Td�T¿Ãe&��¿ì

ç|�jáTÜ�<�Ý+.

eTq q>·s�ýË¢ y�V�²H�\ d�+K« m+Ôá yû>·+>±

�|sÁT>·TÔáT+<Ã!  >·eT�+#�s�?

y�V�²H�\T ¿±sÁÒH� yîÖH�Â¿Õà&�, ¿±sÁÒH� &îÕ �Â¿Õà&�, HîÕç{ËÈH�

�Â¿Õà&�T¢ eT]jáTT bõ>· e+{ì n~ó¿£ kÍ�sTT ¿±\Tw�« ¿±sÁ¿±\qT

�ÔáÎÜï #ûkÍïsTT (|�³+ 7.3). �|ç{ËýÙ, &��ýÙ e+{ì

�+<ó�H�\qT bÍ¿ì�¿£+>± eT+&�+#á&�+ e\¢ ¿±sÁÒH� yîÖH�Â¿Õà&�

�ÔáÎÜï neÚÔáT+~. �~ ÿ¿£ $w� y�jáTTeÚ. �~ sÁ¿£ï+

jîTT¿£Ø �¿ìàÈH�-y�V�²¿£ kÍeTs��«�� ÔáÐZd�Tï+~.

|�³+ 7.2: ¿£s��>±sÁeTT qT+&� $&�T<�\ neÚÔáTq� bõ>·

MTÅ£� Ôî\TkÍ?

&ó�©¢ýË ]�ç�d¼w�H� nsTTq  y�V�²H�\T ÿ¿£<�� Ôás�ÇÔá

ÿ¿£{ì esÁTd�ýË �+ºÔû e#ûÌ yîTTÔá ï+ bõ&�eÚ

ç|�|�+#á+ýË� Âs+&�T bõ&�yîÕq q<�TýÉÕq HîÕ\T, nyîTC²H�\qT

¿£*|¾Ôû �+&û bõ&�eÚÅ£� <�<�|�Ú d�eÖq+>± �+³T+~.



POLLUTION OF AIR AND WATER60 BIOLOGY

Boojho  remembers  seeing a thick
fog-like layer in the atmosphere,
especially during winters. This is smog
which is made up of smoke and fog.
Smoke may contain oxides of nitrogen
which combine with other air pollutants
and fog to form smog. The smog causes
breathing difficulties such as asthma,
cough and wheezing in children.

Many industries are also responsible
for causing air pollution. Petroleum
refineries are a major source of gaseous
pollutants like sulphur dioxide and
nitrogen dioxide. Sulphur dioxide is
produced by combustion of fuels like coal
in power plants. It can cause respiratory
problems, including permanent lung
damage. You have already studied about
the burning of fossil fuels in Chapter 3
of Physical Sciences.

Other kinds of pollutants are
chlorofluorocarbons (CFCs) which are
used in refrigerators, air conditioners
and aerosol sprays. CFCs damage the
ozone layer of the atmosphere. Recall
that the ozone layer protects us from
harmful ultraviolet rays of the sun. Have
you heard of the ozone hole? Try to find
out about it. Thankfully, less harmful
chemicals are now being used in place
of CFCs.

In addition to the above mentioned
gases, automobiles which burn diesel
and petrol, also produce tiny particles
which remain suspended in air for long
periods (Fig. 7.3). They reduce visibility.
When inhaled, they cause diseases.
Such particles are also produced during
industrial processes like steel making
and mining. Power plants give out tiny
ash particles which also pollute the
atmosphere.

Activity 7.3
Prepare a table using the pollutants
mentioned above. You may even add
more data to the following Table.

Table 7.1

Air Pollutants Sources Effects

7.3 Case Study—
The Taj Mahal
Over the past 2 decades, India’s most
famous tourist attraction, Taj Mahal
located in Agra (Fig. 7.4), has become a
matter of concern. Experts have warned
that pollutants in air are discolouring
its white marble. So, it is not only living
organisms that get affected by polluted
air but non-living things like buildings,
monuments and statues also get
affected.

The industries located in and around
Agra like rubber processing, automobile,
chemicals and especially the Mathura
oil refinery, have been responsible for
producing pollutants like sulphur
dioxide and nitrogen dioxide. These
gases react with the water vapour
present in the atmosphere to form
sulphuric acid and nitric acid. The acids
drop down with rain, making the rain
acidic. This is called acid rain. Acid rain
corrodes the marble of the monument.
The phenomenon is also called “Marble
cancer”. Suspended particulate matter,
such as the soot particles emitted by
Mathura oil refinery, has contributed
towards the yellowing of the marble.

The Supreme Court has taken
several steps to save the Taj. It has
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and a part is reflected back into space.
A part of the reflected radiation is
trapped by the atmosphere. The trapped
radiations further warm the earth. If you
have seen a greenhouse in a nursery
or elsewhere, recall that the sun’s heat
is allowed to get in but is not allowed to
go out. The trapped heat warms the
green house. The trapping of radiations
by the earth’s atmosphere is similar.
That is why it is called the greenhouse
effect. Without this process, life would
not have been possible on the earth.
But now it threatens life. Excess of CO2
in the air is one of the gases responsible
for this effect.

You know that CO2 is one of the
components of air. You have also studied

I am reminded of the
chapter on crops. I

wonder whether acid
rain affects the soil and

plants also.

But how does CO2 content
rise in the atmosphere and

become excessive?

ordered industries to switch to cleaner
fuels like CNG (Compressed Natural
Gas) and LPG (Liquefied Petroleum
Gas). Moreover, the automobiles should
switch over to unleaded petrol in the
Taj zone.

Discuss with your elders and see
what they have to say about the
condition of the Taj, 20 or 30 years ago!
Try to procure a picture of the Taj Mahal
for your scrap book.

7.4 Greenhouse Effect
You know that the sun’s rays warm the
earth’s surface. A part of the radiation
that falls on the earth is absorbed by it

Fig. 7.4 : Taj Mahal
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y�Ô�esÁD+ýË¿ì $&�T<�\ #ûd�Tï+~. |�s�esÁïq+ #î+<û

$¿ìsÁD+ýË ¿=+ÔáXæÔá+ y�Ô�esÁD+ýË ºÅ£�ØÅ£�bþÔáT+~.

� $¿ìsÁD+  uó�Ö$T� eT]+Ôá yû&� #ûd�Tï+~. MTsÁT qsÁà¯ýË

ýñ<� eTÂs¿£Ø&îÕH� ç^H�V�²�dt� #áÖd¾q³¢sTTÔû, �Å£�|�#áÌ� �|Õ

ÔîsÁ <�Çs� d�ÖsÁT«� yû&� ýË|�*¿ì nqTeTÜ+#á �&�TÔáT+~

¿±ú �jáT³Å£� bþújáT<�� >·TsÁTï+#áT¿Ã+&�. � ç>·V¾²+ºq

yû&� ç^H�V�²�dt ýË|�* uó²>±�� yî#áÌ>± �+#áTÔáT+~. ýË|�\

#û]q $¿ìsÁD+ �jáT³¿ì yîÞøßÅ£�+&� ç^H� V�²�dt yû&��

�*|¾ �+#áTÔáT+~.  uó�Öy�Ô�esÁD+ýË ºÅ£�ØÅ£�q� $¿ìsÁD+

�<û eÖ~] ç|�uó²y��� #áÖ|¾d�Tï+~. n+<�T¹¿ B�� »ç^H�V�²�dt

ç|�uó²e+µ (V�²]Ôá>·�V�² ç|�uó²e+) n+{²sÁT. � ç|�ç¿ìjáT

ýñÅ£�+&�, uó�Ö$T�|Õ >·\ JeÚ\Å£�  Jeq+  kÍ<ó�«+ ¿±<�T.

¿±ú �|�ÚÎ&�T �~ çbÍD²\Å£� eTT|�ÚÎ ¿£*Ðd�Tï+~. >±*ýË

�+&û n~ó¿£ ¿±sÁÒH� &îÕ �Â¿Õà&� ç^H� V�²�dt ç|�uó²y��¿ì

¿±sÁDeTjûT« y�jáTTeÚ\ýË ÿ¿£{ì.

¿±sÁÒH� &î Õ �Â¿Õà&� nHû y�jáTTeÚ >±* jîTT¿ £Ø

d�+|��T³q+ýË ÿ¿£ uó²>·+ n� MTÅ£� Ôî\Td�T. MTsÁT yîTT¿£Ø\ýË

�eT¢esÁü+ eT�Üï¿£qT, yîTT¿£Ø\qT Å£L&�

ç|�uó²$Ôá+#ûd�Tï+~ n� |�+³\

>·T]+ºq n<ó�«jáT+ýË �+<�� >·TsÁTï

Ôî#áTÌ¿=� �XøsÁ«bþjáÖqT.

¿±sÁÒH� &îÕ �Â¿Õà&� jîTT¿£Ø |�]eÖD+

y�Ô�esÁD+ ýË  @$<ó�+>± �|sÁT>·TÔáÖ

n~ó¿£eTeÚÔáT+~?

LPG (*¿ìÇ�|�Õ&� �|ç{Ë*jáT+ >±«dt) e+{ì ¿±\Tw�«+ #ûjáT�

�+<ó�H�\ y�&�¿±�¿ì eÖs�\� |�]çXøeT\qT �<û¥+º+~.

n+Ôû¿±¿ £, Ô�CÙeTV�²ýÙ |�]d�s�\ýË� y�V�²H�\T

(�{ËyîTTuÉÕýÙà) dÓd�+ ýñ� �|ç{ËýÙ $�jîÖ>±�¿ì eÖs�\�

d�Öº+º+~.

20 ýñ<� 30 d�+eÔáàs�\ ç¿ìÔá+ Ô�CÙ eTV�²ýÙ |�]d¾�Ü

>·T]+º MT �|<�Ý\ÔÃ #á]Ì+#á+&�. <�� >·Ö]Ì y�sÁT @$T

#îbÍÎsÃ #á]Ì+#á+&�! MT çkÍØ|t |�Úd�ï¿£+ ÔájáÖ¯ ¿Ãd�+

Ô�CÙ eTV�²ýÙ ºçÔ��� �d¿£]+#á+&�.

7.4 ç^H�V�²�dt ç|�uó²e+

d�ÖsÁT«� $¿ìsÁD²\T uó�Ö$T jîTT¿£Ø �|�]Ôáý²�� yû&�

#ûkÍïjáT�  MTÅ£� Ôî\Td�T. uó�Ö$T�|Õ |�&�q d�ÖsÁ« $¿ìsÁD+ýË

¿=+Ôá uó²>±�� uó�Ö$T ç>·V¾²+º, ¿=+Ôá uó²>±�� Ü]Ð

|�³+ 7.4: Ô�CÙeTV�²ýÙ
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the role of carbon dioxide in plants. But
if there is excess of CO2 in the air, it
acts as a pollutant.

Can you help Paheli find out  the
answer to her question?

On the one hand, CO2 is continuously
being released because of human
activities. On the other hand, area under
forests is decreasing. Plants utilise CO2
from the atmosphere for photosynthesis,
thereby decreasing the amount of CO2
in the air. Deforestation leads to an
increase in the amount of CO2 in the air
because the number of trees which
consume CO2 is reduced. Human
activities, thus, contribute to the
accumulation of CO2 in the  atmosphere.
CO2 traps heat and does not allow it to
escape into space. As a result, the
average temperature of the earth’s
atmosphere is gradually increasing. This
is called global warming.

Other gases like methane, nitrous
oxide and water vapour also contribute

Global Warming
A Serious Threat!

Global warming can cause sea levels
to rise dramatically. In many places,
coastal areas have already been
flooded. Global warming could result
in wide ranging effects on rainfall
patterns, agriculture, forests, plants
and animals. Majority of people living
in regions which are threatened by
global warming are in Asia. A recent
climate change report gives us only
a limited time to keep  the
greenhouse gases at the present
level. Otherwise, the temperature
may rise by more than 2 degrees
Celsius by the end of the century, a
level considered dangerous.

towards this effect. Like CO2, they are
also called greenhouse gases.

Global warming has become a major
concern for governments worldwide.
Many countries have reached an
agreement to reduce the emission of
greenhouse gases. The Kyoto Protocol
is one such agreement.

Boojho is surprised to hear that an
increase in the earth’s temperature by
even as little as 0.5 °C can have such a
serious effect!  Paheli tells him that she
had read in the newspapers recently
that the Gangotri glacier in the
Himalayas has started melting because
of global warming.

7.5 What can be Done?
What can we do to reduce air
pollution?

There are many success stories in
our fight against air pollution. For
example, a few years ago, Delhi was one
of the most polluted cities in the world.
It was being choked by fumes released
from automobiles running on diesel and
petrol. A decision was taken to switch
to fuels like CNG (Fig. 7.5) and

Fig. 7.5 : A  public transport bus powered by CNG
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¿±sÁÒH� &îÕ �Â¿Õà&� bÍçÔáqT Å£L&� n<ó�«jáTq+ #ûkÍsÁT. ¿±ú

>±*ýË ¿±sÁÒH� &îÕ �Â¿Õà&� n~ó¿£+>± �+fñ, n~ ¿±\Tw�«¿±]>±

|��#ûd�Tï+~.

| � �V²©¿ ì ¿ £*Ðq d�+<ûV �ä�¿ ì d�eÖ<ó�H���

¿£qT>=q&�+ýË MTsÁT kÍjáT|�&�>·\s�?

ÿ¿£ yîÕ|�Ú, eÖqe ¿±sÁ«¿£ý²bÍ\ ¿±sÁD+>± ¿±sÁÒH� &îÕ

�Â¿Õà&� �sÁ+ÔásÁ+ $&�T<�\ #ûjáT�&�TÔÃ+~. eTsÃyîÕ|�Ú, n&�eÚ\

$dÓïsÁ�+ ÔáÐZbþÔáTq�~. yîTT¿£Ø\T ¿ìsÁDÈq« d�+jîÖ>·ç¿ìjáT

¿Ãd�+ y�Ô�esÁD+ qT+&� ¿±sÁÒH� &îÕ �Â¿Õà&�� $�jîÖÐ+#áT

Å£�+{²sTT, n+<�Te\¢ >±*ýË ¿±sÁÒH� &îÕ �Â¿Õà&� |��Tq|�]eÖD+

Ôá> · T ZÔ áT+~. n³M �sÁÖ�\q e\q �¿ìàÈH�qT

$�jîÖÐ+#áTÅ£�Hû e�¿�±\ d�+K« ÔáÐZbþÔáT+~. �<û  >±*ýË

>·\ ¿±sÁÒH� &îÕ �Â¿Õà&�
 
|�]eÖD+ �|sÁ>·&��¿ì ¿±sÁDeTsTT+~.

eÖqe ¿±sÁ«¿£ý²bÍ\T Å£L&� y�Ô�esÁD+ýË ¿±sÁÒH� &îÕ

�Â¿Õà&� XæÔá+ �|sÁ>·&��¿ì ¿±sÁD+ neÚÔáTH��sTT. ¿±sÁÒH� &îÕ

�Â¿Õà&� yû&�� �+~ó+º �+#á&�yûT ¿±¿£ n+Ôá]¿£�+ýË¿ì yû&�$T

bþÅ£�+&� uó�Ö y�Ô�esÁD+ýË �*|¾ �+#áTÔáT+~. |��*Ôá+>±,

uó�Öy�Ô�esÁD+ jîTT¿£Ø d�>·³T �cþ�ç>·Ôá ç¿ £eT+>±

�|sÁT>·TÔáT+~. n+<�T#û B�� >Ã¢�ýÙ y�]�+>´ (uó�ÖÔ�|�+)

n+{²sÁT.

uó�ÖÔ�|�+

ÿ¿£ rçeyîT®q d�eTd�«!

d�eTTç<� eT{²¼\ �|sÁT>·T<�\Å£� uó�ÖÔ�|�+ ç|�<ó�q

¿±sÁD+. #�ý² d�eTTç<� rsÁ çbÍ+Ô�\T eTT+|�ÚÅ£�

>·TsÁeÚÔáTH��sTT. uó�ÖÔ�|�+ e\¢ esÁübÍÔá $d�ïsÁD,

e«ekÍjáT+, n&�eÚ\T, yîTT¿£Ø\T, È+ÔáTeÚ\T yîTT<�ýÉÕq

y�{ì�|Õ ç|�uó²e+ |�&�TÔáT+~. �d¾jáÖýË� #�ý²

çbÍ+Ô�\Å£� #î+~q n~ó¿£XæÔá+ ç|�È\T uó�ÖÔ�|�+

nHû �|�<�ýË ºÅ£�Ø¿=�jáTTH��sÁT. Ô�C² y�Ô�esÁD

eÖsÁTÎ �yû~¿£ eTqÅ£� ç^H� V�²�dt y�jáTTeÚ\T ç|�d�TïÔá

kÍ�sTTýË |�]$TÔáeTT>± �+#á&��¿ì ¿=+Ôá d�eTjáT+

eÖçÔáyûT �ºÌ+~. ný² ¿±Å£�+fñ, � XøÔ��Ý+ ºe]¿ì

uó�Ö$T�|Õ �cþ�ç>·Ôá 2 &�ç̂ \ �d*àjáTdt ¿£+fñ �|sÁ>·e#áTÌ,

� kÍ�sTT ç|�eÖ<�¿£sÁ+>± |�]>·Dì+#á&�yîT®q~.
|�³+ 7.5: CNG ÔÃ q&�Td�Tïq� ç|�C²sÁy�D² �d�Tà

MT<̧ûH�, HîÕç³dt �Â¿Õà&�, ú{ì �$] e+{ì �ÔásÁ y�jáTTeÚ\T

Å£L&� � ç|�uó²y��¿ì <ÃV�²<�+ #ûkÍïsTT. ¿±sÁÒH� &�jáÖÂ¿Õà&�

eýÉ, y�{ì� Å£L&� V�²]Ôá >·�V�² y�jáTTeÚ\T n� |¾\TkÍïsÁT.

Hû&�T >Ã¢�ýÙ y�]�+>́ (uó�ÖÔ�|�+) nHû~ ç|�|�+#áy�«|�ï+>±

ç|�uó�TÔ�Ç\Å£� ç|�<ó�q �+<ÃÞøq>± eÖ]+~. ç^H�V�²�dt

y�jáTTeÚ\ $&�T<�\qT ÔáÐZ+#û+<�TÅ£� #�ý² <ûXæ\T ÿ¿£

ÿ|�Î+<��¿ì e#�ÌsTT. ¿Ã«{Ë çbþ{Ë¿±ýÙ nHû~ n³Te+{ì

ÿ|�Î+<�\ýË ÿ¿£{ì.

uó�Ö$T jîTT¿£Ø �cþ�ç>·Ôá nÜ ÔáÅ£�Øe>± nq>± 0.5 °C

�|]Ðq³¢sTTÔû uó�Ö$T�|Õ rçeyîT®q ç|�uó²y��� #áÖ|�ÚÔáT+~

n� Ôî*d¾ uóËCË �yîÇsÁbþjáÖ&�T. uó�ÖÔ�|�+ ¿±sÁD+>±

>·+>ÃçÜ V¾²eÖúq<�+ ¿£sÁ>·&�+ çbÍsÁ+uó�yîT®q~ n� HûqT

�{¡e\ y�s�ï|�çÜ¿£\ýË #á~y�q� |��V²© nÔá�¿ì #î|¾Î+~.

7.5 eTq+ @$T #ûjáT>·\+?

>±* ¿±\TcÍ«�� ÔáÐZ+#á&��¿ì eTq+ @$T#ûjáT>·\+?

y�jáTT ¿±\Tw�«+�|Õ eTq bþs�³+ýË mHÃ� $ÈjáT

>±<̧�\T �H��sTT. �<�V�²sÁDÅ£�, ¿=�� d�+eÔáàs�\ ç¿ìÔá+,

ç|�|�+#á+ýË nÔá«+Ôá ¿£\Tw¾ÔáyîT®q q>·s�\ýË &ó�©¢ ÿ¿£{ì.

�|ç{ËýÙ, &��ýÙÔÃ q&�#û y�V�²H�\  qT+&� yî\Te&û bõ>·ÔÃ

n~ �¿ ì Ø]_¿ ì Ø] neÚÔÃ+~. n+<� T# û M{ ì¿ ì

ç|�Ô�«eÖ�«jáT+>± CNG (|�³+ 7.5) eT]jáTT dÓd�sÁV¾²Ôá
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unleaded petrol. These measures have
resulted in cleaner air for the city. You
might know of some other examples
from your area regarding reduction of
air pollution. Share these with your
friends.

fuels for our energy requirements.
These could be solar energy,
hydropower and wind energy.

Activity 7.4
You have various options of
commuting to your school such as
walking, going by bicycle, travelling
by bus or other public transport,
using a car individually, travelling
by car pool. Discuss in your class
the impact of each of these options
on the quality of air.

Small contributions on our part can
make a huge difference in the state of
the environment. We can plant trees and
nurture the ones already present in the
neighbourhood. Do you know about Van
Mahotsav, when lakhs of trees are
planted in July every year (Fig. 7.6)?

Fig. 7.6 : Children planting saplings

Do you know about the “Say no to
crackers” campaign which was
organised by children from many
schools? This made a big difference
to the air pollution levels around
Diwali.

The quality of air at various locations
is monitored regularly by government
and other agencies. We can use this
data to generate awareness about air
pollution among friends and
neighbours.

There is a need to switch over to
alternative fuels instead of the fossil
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Boojho and Paheli once happened to
go to an area where some people were
burning dry leaves. They started
coughing because the entire area was
full of smoke. Paheli thought it would
be a better option to put them in a
compost pit rather than burning. What
do you think?

7.6  Water Pollution
In Class VII you learnt that water is a
precious resource. Think and list the
various activities in which we need
water. We saw that water is becoming
scarce due to increase in population,
industries and agricultural activities.
You have also studied how water
becomes “dirty” after we use it for
washing clothes, bathing, etc. This
means that we are adding some
materials to the water, which spoil its
quality and change its smell and colour.

Whenever harmful substances such
as sewage, toxic chemicals, silt, etc., get
mixed with water, the water becomes
polluted. The substances that pollute
water are called water pollutants.

Activity 7.5
Try to collect samples of water from
a tap, pond, river, well and lake.
Pour each into separate glass
containers. Compare these for
smell, acidity and colour. Complete
the following Table.

Table 7.2
Smell Acidity Colour

Tap Water

Pond Water

River Water

Well Water

Lake Water

7.7 How does Water Get
Polluted?

Case Study
Ganga is one of the most famous rivers
of India (Fig. 7.7). It sustains most of
the northern, central and eastern
Indian population. Millions of people
depend on it for their daily needs and

Fig. 7.7 : Course of the river Ganga
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livelihood. However, recently a study by
the World Wide Fund for Nature (WWF)
found that Ganga is one of the ten most
endangered rivers in the world. The
pollution levels have been rising for
many years. We have reached this stage
because the towns and cities, through
which the river flows, throw large
quantities of garbage, untreated sewage,
dead bodies, and many other harmful
things, directly into the river. In fact the
river is ‘dead’  at many places where
the pollution levels are so high that
aquatic life cannot survive.

An ambitious plan to save the river,
called the Ganga Action Plan was
launched in 1985. It aimed to reduce
the pollution levels in the river.
However, the increasing population and
industrialisation have already damaged
this mighty river beyond repair. Now, the
Government of India has launched a new
initiative known as National Mission for
Clean Ganga (NMCG) in 2016.

Let us take a specific example to
understand the situation. The Ganga
at Kanpur in Uttar Pradesh (U.P.), has
one of the most polluted stretches of
the river (Fig. 7.8). Kanpur is one of
the most populated towns in U.P.

People can be seen bathing, washing
clothes and defecating in the river.
They also throw garbage, flowers,
idols of gods and goddesses and non-
biodegradable polythene bags into
the river.

At Kanpur the amount of water is
comparatively small and the flow of the
river is very slow. In addition, Kanpur
has more than 5000 industries. These
include fertiliser, detergent, leather and
paint industries. These industrial units
discharge toxic chemical wastes into the
river.

Based on the above information
think of the answers to the following
questions –

 What are the factors responsible for
pollution of the river ?

 What steps can be taken to restore
the river Ganga to its past glory ?

 How would the disposal of garbage,
etc., affect the living organisms in
the river ?

Many industries discharge harmful
chemicals into rivers and streams,
causing the pollution of water
(Fig. 7.9). Examples are oil refineries,
paper factories, textile and sugar mills

Fig. 7.9 : Industrial waste discharged into
a river

Fig. 7.8 : A polluted stretch of the river
Ganga
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and chemical factories. These industries
cause chemical contamination of water.
The chemicals released include  arsenic,
lead and fluorides which lead to toxicity
in plants and animals.  There are
regulations to prevent this. Industries
are supposed to treat the waste
produced before discharging it into
waters, but quite often the rules are not
followed. The soil is also affected by
impure water, causing changes in
acidity, growth of worms, etc.

We have learnt in Chapter 3 the
importance of pesticides and weedicides
for the protection of crops. However, all
these chemicals dissolve in water and
are washed into water bodies from the
fields. They also seep into the ground
to pollute ground water.

Have you seen ponds which look
green from a distance because they
have a lot of algae growing in them?
This is caused by excessive quantities
of chemicals which get washed from the
fields. These act as nutrients for algae
to flourish. Once these algae die, they
serve as food for decomposers like
bacteria. A lot of oxygen in the water
body gets used up. This results in a
decrease in the oxygen level which may
kill aquatic organisms.

Recall Activity 7.6
You had investigated the sewage
disposal system of your locality in
Class VII.

Do you remember how the
sewage was collected from your
home and where it went thereafter?

Sometimes untreated sewage is
thrown directly into rivers. It contains

food wastes, detergents, microor-
ganisms, etc. Can ground water get
polluted by sewage? How?  Water
contaminated with sewage may contain
bacteria, viruses, fungi and parasites
which cause diseases like cholera,
typhoid and jaundice.

The bacteria present in the faeces
of mammals are indicators of the
quality of water. If water has these
bacteria, it means that it has been
contaminated by fecal matter. If such
water is used by us, it can cause various
infections.

Do you know?
Hot water can also be a pollutant !
This is usually water from power
plants and industries.  It is released
into the rivers. It raises the
temperature of the waterbody,
adversely affecting the animals and
plants living in it.

7.8 What is Potable Water
and How is Water
Purified ?

Activity 7.7
Let us construct a water filter with
simple, everyday materials.

Take a plastic bottle and cut it
into 2 halves at the centre. Use the
upper half as a funnel by putting it
upside down in the lower half. Make
layers in it with paper napkin or a
fine cloth followed by, cotton, sand
and then gravel. Now pour dirty
water through the filter and
observe the filtered water.
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Discuss the following questions
amongst yourselves and with your
teacher:
 Why do we need to filter water

before drinking ?
 Where do you get your drinking

water from?
 What will happen if we drink

polluted water?

Boojho is very upset.  He tells   Paheli
that he drank water  which looked clear
and was without any smell, but still he
fell sick !

Paheli explains that water which
looks clean may still have disease-
carrying microorganisms and dissolved
impurities. So, it is essential to purify
water before drinking, for example, by
boiling.

Water which is suitable for drinking
is called potable water. You have seen
how various physical and chemical
processes in the sewage treatment
plants help to clean water before
discharging it into water bodies.
Similarly, municipal bodies treat the
water before supplying it to households.

water. Boiling kills the germs present
in the water.

 Chlorination is a commonly used
chemical method for purifying water.
It is done by adding chlorine tablets
or bleaching powder to the water. We
must be cautious. We should not
use more chlorine tablets than
specified.

7.9 What Can be Done?
Activity  7.8

Investigate the level of awareness
about  water pollution in your area.
Collect data on the sources of
drinking water and the methods of
sewage disposal.
What are the common water-borne
diseases in the community? You
can consult your local doctor/
health worker for this.
Which are the governmental and
non-governmental organisations
working in this field? What are the
measures being taken by them for
generating awareness?

Laws for industrial units should be
strictly implemented so that polluted
water is not disposed off directly into
rivers and lakes. Water treatment plants
should be  installed in all industrial
areas (Fig. 7.10). At our individual levels
we should consciously save water and
not waste it. Reduce, reuse and recycle
should be our mantra !

Think of your daily routine – how
can you save water?

We can think of creative ideas like
reusing water used for washing and for
other household tasks. For example,

Do you know?
25% of the world’s population is
without safe drinking water !

Let us see how water can be made
safe for drinking:
 You have already seen how water is

filtered. This is a physical method
of removing impurities. A popular
household filter is a candle type
filter.

 Many households use boiling as a
method for  obtaining safe drinking
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water used for washing vegetables may
be used to water plants in the garden.

Pollution is no longer a distant
phenomenon. It is affecting the quality

of our daily lives. Unless we all realise
our responsibility and start using
environment-friendly processes, the
very survival of our planet is in danger.

Fig. 7.10 : Water treatment plant

Do you know?
While brushing your teeth, leaving the tap running may waste several
litres of water. A tap that drips once every second wastes a few thousand
litres of water every year. Think about it !
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 KEYWORDS KEYWORDS KEYWORDS KEYWORDS KEYWORDS
AIR POLLUTION

CHEMICAL
CONTAMINATION

GLOBAL WARMING

GREENHOUSE
EFFECT

POLLUTANTS

POTABLE WATER

WATER POLLUTION

 WHA WHA WHA WHA WHAT YT YT YT YT YOU HAOU HAOU HAOU HAOU HAVE LEARNTVE LEARNTVE LEARNTVE LEARNTVE LEARNT

 Air pollution is the contamination of air by
impurities which may have a harmful im-
pact on the living organisms and the non-
living components.

 Pollutants are the substances which contami-
nate air and water.

 Carbon monoxide, nitrogen oxides, carbon
dioxide, methane and sulphur dioxide  are
the major pollutants of air.

 Increasing levels of greenhouse gases like
CO2 are leading to global warming.

 Water pollution is the contamination of wa-
ter by substances harmful to life.

 Sewage, agricultural chemicals and indus-
trial waste are some of the major contami-
nants of water.

 Water which is purified and fit for drinking
is known as potable water.

 Water is a precious natural resource. We
must learn to conserve it.

Exercises

1. What  are  the  different ways in which water gets contaminated ?

2. At an individual level, how can you help reduce air pollution?

3. Clear, transparent water is always fit for drinking. Comment.

4. You are a member of the municipal body of your town.

Make a list of  measures that would help your town to ensure the supply of
clean water to all its residents.

5. Explain the differences between pure air and polluted air.

6. Explain circumstances leading to acid rain. How does acid rain affect us?

7. Which of the following is not a greenhouse gas?

(a) Carbon dioxide

(b) Sulphur dioxide
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(c) Methane

(d Nitrogen

8. Describe the ‘Green House Effect’ in your own words.

9. Prepare a brief speech on global warming. You have to deliver the speech
in your class.

10. Describe the threat to the beauty of the Taj Mahal.

11. Why does the increased level of nutrients in the water affect the survival
of aquatic organisms?

E
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Extended Learning — Activities and Projects

1. In some cities, a pollution check has been made compulsory for
vehicles. Visit a petrol pump in order to learn about the process of
conducting a pollution check. You may systematically record  your
findings in the following areas:

 Average number of vehicles checked per month.

 Time taken to check each vehicle.

 Pollutants checked for.

 The process of testing.

 Permissible levels of emission of various gases.

 Measures taken if the emitted gases are above the
permissible  limits.

  How frequently is a pollution check required ?

2. Conduct a survey in your school to investigate various
environment related activities that have been undertaken. The
class can divide itself into two groups, with each group looking at
a different area. For example, one group can find out whether there
is an environment club in the school. What are its objectives ?
What is its calendar of events ? How can you become a member ?

If your school does not have such a club, you even think  of starting
one along with a few of your friends.

3. Organise a field visit to a river in or around your town with the
help of your teachers.
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Observations followed by discussion could focus on

 the history of the river.

 cultural traditions.

 role of the river in meeting the town’s water needs.

 pollution concerns.

 sources of pollution.

 effects of pollution on the people living by the riverside as
well as those living far away.

4. Find out with the help of your teachers and the internet (if possible),
whether there are any international agreements to control global
warming. Which are the gases covered  under these agreements?
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Acid Rain 60
Adam’s Apple 8
Adolescence 2
Adrenalin 16
Air Pollution 58
B
Balanced Diet 16, 18
Biodiversity 34
Biosphere Reserve 32
C
Chemical Contamination 72
D
Deforestation 30
Desertification 32
E
Ecosystem 42
Endangered Species 43
Endemic Species 38
Endocrine Glands 10
Estrogen 10
Extinct 42
F
Fauna 36
Flora 36
Fossil Fuel 60
G
Global Warming 64
Green House Effect 62
H
Hormones 10
I
Insulin 16
L
Larynx 6
M
Migratory Birds 44
N
National Park 32
P
Pituitary Gland 10
Pollutants 58, 60, 68
Potable Water 74
Puberty 2
R
Red Data Book 44
Reforestation 46
Reproductive Health 16
S
Sanctuary 40
Secondary sexual characters 10
Sex Chromosomes 12
T
Target Site 10
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Learning Outcomes at the Elementary Stage85

Class VIII (Biology)

Suggested Pedagogical Processes Learning Outcomes

The learner is to be provided with 
opportunities in pairs/groups/ individually 
in an inclusive setup and encouraged to — 
•	 explore surroundings, natural processes, 

phenomena using senses viz. seeing, 
touching, tasting, smelling, hearing. 

•	 pose questions and find answers through 
reflection, discussion, designing and 
performing appropriate activities, role plays, 
debates, use of ICT, etc.

•	 record the observations during the activity, 
experiments, surveys, field trips, etc. 

•	 analyse recorded data, interpret results and 
draw inference/ make generalisations and 
share findings  with peers and adults

•	 exhibit creativity presenting novel ideas, 
new designs/patterns, improvisation, etc.

•	 internalise, acquire and appreciate values 
such as cooperation, collaboration, honest 
reporting,  judicious use of resources, etc

The learner —
•	 differentiates materials and organisms, 

such as, natural and human made fibres; 
contact and non-contact forces; liquids as 
electrical conductors and insulators; plant 
and animal cells; viviparous and oviparous 
animals, on the basis of their properties, 
structure and functions.

•	 classifies materials and organisms based on 
properties/ characteristics, e.g., metals and 
non metals; kharif and rabi crops; useful 
and harmful microorganisms; sexual  and 
asexual reproduction; celestial objects; 
exhaustible and inexhaustible natural 
resources, etc.

•	 conducts simple investigations to seek 
answers to queries, e.g.,  What are the 
conditions required for combustion? Why 
do we add salt and sugar in pickles and 
murabbas? Do liquids exert equal pressure 
at the same depth?

•	 relates processes and phenomenon with 
causes, e.g., smog formation with the 
presence of pollutants  in air; deterioration 
of  monuments with acid rain, etc.

•	 explains processes and phenomenon, 
e.g., reproduction in human and animals; 
production and propagation of sound; 
chemical effects of electric current; formation 
of multiple images; structure of flame, etc. 

•	 writes word equation for  chemical reactions, 
e.g., reactions of metals and non-metals 
with air, water and acids, etc.

•	 measures angles of incidence and reflection, 
etc.

•	 prepares slides of microorganisms; onion 
peel, human cheek cells, etc., and describes 
their microscopic features

•	 draws labelled  diagram/ flow charts, e.g., 
structure of cell, eye, human reproductive 
organs; experimental set ups, etc.

•	 constructs models using materials from 
surroundings and explains their working, 
e.g.,  ektara,  electroscope,  fire extinguisher, 
etc.
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•	 applies learning of scientific concepts  in day-
to-day life, e.g., purifying water; segregating 
biodegradable and non-biodegradable 
wastes; increasing crop production;using 
appropriate metals and non-metals for 
various purposes; increasing/ reducing  
friction; challenging  myths and taboos 
regarding adolescence, etc.

•	 discusses and appreciates stories of 
scientific discoveries 

•	 makes efforts to protect environment, 
e.g., using resources judiciously; making  
controlled use of fertilisers and pesticides; 
suggesting ways to cope with environmental 
hazards, etc. 

•	  exhibits creativity in designing, planning, 
making use of  available resources, etc.

•	 exhibits values of honesty, objectivity, 
cooperation, freedom from fear and 
prejudices

For Children With Special Needs (EVS and Science)
In learning EVS and Science, some students may require 
support with mobility or manipulation skills to participate in 
experiments or other hands on activities being performed both 
indoors and outdoors. Students can benefit from adapted or 
alternative activities, adapted equipment, the use of ICT, adult 
or peer support, additional time, and support in lessons that 
may not be accessible to them because of their impairment. 
Additional care may be taken for some specific needs as 
mentioned below.

For Visually Impaired children

• Abstract and difficult concepts
• Experiments, especially that involve physical safety
• Requirement of more time
• Understanding visual inputs like chalkboard, demonstra-

tions, presentations graphics and diagrams, etc.

For Hearing Impaired children 

• Understanding abstract words and the connections between 
abstract concepts, knowledge, ideas; (science concepts like 
photosynthesis, habitat, microorganisms, etc. are difficult for 
these children to understand without visual representations.)

• Conducting experiments
• Solving problems that involve more than one dimension; 

For example, comparing objects on the basis of multiple 
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dimensions like number, size, shape, colour may be difficult 
as compared to single dimension like size only

For Children with Cognitive Impairments, Intellectual 
Disability

• Understanding the technical language of Science
• Drawing meaningful linkages/relationships between 

concepts (for example, between pressure and force)
• Planning, organising, sequencing and generalising
• Understanding abstract concepts
• Conducting or handling science experiments.
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