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Foreword
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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To

The Head
Department of Education in
Science and Mathematics,
NCERT, Sri Aurobindo Marg,
New Delhi 110016

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:

A Note for the Students



To

The Head
Department of Education in
Science and Mathematics,
NCERT, Sri Aurobindo Marg,
New Delhi 110016

|¾\¢\Å£�...

� bÍsÄÁ«|�Úd�ï¿£ |�sÄÁq+ýË |��V²*, uóËCË\T MTÔÃ bÍ³T ç|�jáÖDìkÍïsÁT. y�sÁT ç|�Xø�\T n&�>·&��¿ì

�w�¼|�&�Ô�sÁT. y�sÁT y�] yîT<�&�TýË eºÌq ç|�Xø�\qT y�] |�Úd�ï¿£+ýË bõ+<�T|�]#�sÁT. y�] ç|�Xø�\qT

MTsÁT bÍsÄ�\T #á~$q|�ð&�T n|�ð&�|�ð&�T MTÔÃ Å£L&� |�+#áTÅ£�+{²sÁT.

|��V²*, uóËCË nHû¿£ ç|�Xø�\Å£� d�eÖ<ó�H�\ >·T]+º yîÔáTÅ£�ÔáÖ �+{²sÁT. ¿=��kÍsÁT¢ y�] ç|�Xø�\Å£�

d�eÖ<ó�H�\T y�sÁT ÿ¿£]ÔÃ ÿ¿£sÁT #á]Ì+#áT¿=�, eT]¿=�� kÍsÁT¢ �bÍ<ó�«jáTT\T ÔÃ{ì $<�«sÁT�\T

Ôá*¢<�+ç&�T\ÔÃ #á]Ì+#á&�+ <�Çs� d�eÖ<ó�H�\T Ôî\Td�TÅ£�+{²sÁT. ¿=�� ç|�Xø�\Å£� #á]Ì+ºH� d�eÖ<ó�H�\T

<=sÁ¿£Øbþe#áTÌ. y�sÁT d�ÇjáT+>± ç|�jîÖ>±\T #ûjáT&�+, ç>·+<̧�\jáT |�Úd�ï¿±\T #á<�e&�+ XægyûÔáï\Å£�

ç|�Xø�\qT |�+|¾+#á&�+ <�Çs� d�eÖ<ó�H�\T bõ+<û+<�TÅ£� ç|�jáTÜ�kÍïsÁT. kÍ<ó�«yîT®q�� ç|�Xø�\Å£�

d�eÖ<ó�H�\T nHûÇw¾+º Ôî\Td�T¿Ã+&�. nsTTq|�Î{ì¿¡ y�sÁT ¿=�� d�eÖ<ó�H�\T ýñ� ç|�Xø�\qT �|Õ

ÔásÁ>·ÔáT\ýË HûsÁTÌ¿Ãe&��¿ì rd�TÅ£�yîÞ²ïsÁT. MTsÁT @yîT®H� eT]�� ç|�Xø�\T #û]�dï y�sÁT m+ÔÃ d�+ÔÃw¾kÍïsÁT.

� bÍsÄ�\ýË d�Öº+ºq ¿£�Ô�«\T, |��*Ô�\T, ¿=Ôáï $w�jáÖ\T �bÍ<ó�«jáTT\Å£�, $<�«sÁT�\Å£� �Xø¿ìï

¿£*ÐkÍïsTT. d�Öº+ºq ¿£�Ô�«\qT, |��*Ô�\qT, ¿=Ôáï $w�jáÖ\qT ¿£qT>=� |��V²*, uóËCË\Å£� MTsÁT

|�+|¾+#á e#áTÌqT. uñ¢&�T¢, ¿£ÔîïsÁ\T ýñ<� �|�ðÔÃ ¿£�Ô�«\T #û�d³|�ð&�T �bÍ<ó�«jáTT\ eÖsÁZ<�sÁô¿£ÔáÇ+ÔÃ

#ûjáÖ\Hû $w�jáÖ�� >·TsÁTï+#áT¿Ã+&�. �eÇ�&�q d�Ö#áq\qT, C²ç>·Ôáï\T bÍ{ìd�Öï ¿£�Ô�«\qT d�+ÔÃw�+>±

#ûjáT+&�. ¿£�Ô�«\T |�P]ï>± #ûjáT¿£bþÔû MTÅ£� bÍsÄÁ«|�Úd�ï¿£+ mÅ£�Øe>± d�V�äjáT|�&�<�� >·TsÁTï+#áT¿Ã+&�.

MT n+Ôá³ MTsÁT |�]o\q #ûd¾, y�{ì |��*Ô�\qT qyîÖ<�T #ûjáÖ\� MTÅ£� d�\V�ä �d�TïH��eTT.

@<îÕH� ¿=Ôáï $w�jáÖ�� yî*¿ì rjáT&��¿ì �¥Ôá |�]o\q ned�sÁ+. ÿ¿=Ø¿£ØkÍ] MT |��*Ô�\T ÔÃ{ì

$<�«sÁT�\ÔÃ $uóñ~+#áe#áTÌ, �+<ÃÞøq #î+<�q¿£ØsÁýñ<�T. y�{ì� e~* �|³¼Å£�+&� $uóñ<��¿ì ¿±sÁD+

Ôî\Td�T¿Ãe&��¿ì ç|�jáTÜ�+#á+&�. MT ÔÃ{ì $<�«sÁT�\ |��*Ô�\qT m|�ð&�Ö ¿±|Ó #ûjáTe<�TÝ.

MTsÁT MT n_óçbÍjáÖ\qT |��V²*, uóËCË¿ì � ¿ì+~ ºsÁTH�eÖÅ£� |�+|�e#áTÌqT.

$<�«sÁT�\Å£� d�Ö#áq\T



 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     ç|�ÜÈã

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

C²rjáT ̂ Ôá+

Èq>·DeTq n~óH�jáT¿£ ÈjáT�V²!

uó²sÁÔá uó²>·«$<ó�Ô�!

|�+C²�, d¾+<ó�T, >·TÈs�Ôá, eTs�sÄ�,

ç<�$&�, �ÔáØÞø, e+>±!

$+<ó�«, V¾²eÖ#á\, jáTeTTH�, >·+>±!

�#áÌ\ È\~ó ÔásÁ+>±!

Ôáe Xø�uó�H�yûT C²¹>!

Ôáe Xø�uó� �¥w� eÖ"¹>

>±�V² Ôáe ÈjáT>±<¸�!

Èq>·D eT+>·Þø<�jáT¿£ ÈjáT�V²!

uó²sÁÔá uó²>·« $<ó�Ô�!

ÈjáT�V²! ÈjáT�V²! ÈjáT�V²!

ÈjáT ÈjáT ÈjáT ÈjáT�V²!!

` sÁM+ç<�H�<�̧  sÄ�>·ÖsY

uó²sÁÔá<ûXø+ H� eÖÔá�uó�Ö$T. uó²sÁrjáTT\+<�sÁÖ H� d�¬<�sÁT\T.

HûqT H� <ûXæ�� ç�|$Td�TïH��qT. d�Td�+|�q�yîT®q, �V�Q$<ó�yîT®q H� <ûXø y�sÁd�ÔáÇ

d�+|�<� H�Å£� >·sÁÇ¿±sÁD+. B�¿ì nsÁ½Ôá bõ+<�&��Â¿Õ d�sÁÇ<� HûqT ¿£�w¾ #ûkÍïqT.

H� Ôá*¢<�+ç&�T*�, �bÍ<ó�«jáTT*�, �|<�Ý\+<�]� >�sÁ$kÍïqT. ç|�Üy�]ÔÃqT eTs�«<�>±

q&�T#áT¿=+{²qT. È+ÔáTeÚ\|�³¢ <�jáTÔÃ �+{²qT.

H� <ûXø+|�³¢, H� ç|�È\|�³¢ �dy��sÁÜÔÃ �+{²q� ç|�ÜÈã #ûd�TïH��qT.

y�] çXâjîÖ_óe�<�TÆýñ H� �q+<��¿ì eTÖý+.

                                                                                                                              `  �|Õ&�eTç] yî+¿£³d�Tu²Òs�eÚ
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CELL — STRUCTURE AND FUNCTIONS2 BIOLOGY

CELL — STRUCTURE AND FUNCTIONSCELL — STRUCTURE AND FUNCTIONS

Y
ou have already learnt that things

around us are either living or

non-living. Further, you may

recall that all living  organisms carry out

certain basic functions. Can you list

these functions?

Different sets of organs perform the

various functions you have listed. In this

chapter, you shall learn about the basic

structural unit of an organ, which is the

cell. Cells may be compared to bricks.

Bricks are assembled to make a

building. Similarly, cells are assembled

to make the body of every organism.

1.1 Discovery of the Cell

Robert Hooke in 1665 observed slices

of cork under a simple magnifying

device. Cork is a part of the bark of a

tree.  He took thin slices of cork and

observed them under a microscope. He

noticed partitioned boxes or

compartments in the cork slice (Fig. 1.1).

These boxes appeared like a honey-

comb. He also noticed that one box was

separated from the other by a wall or

partition. Hooke coined the term ‘cell’

for each box. What Hooke observed as

boxes or cells in the cork were actually

dead cells.

Cells of living organisms could be

observed only after the discovery of

improved microscopes. Very little was

known about the cell for the next 150

years after Robert Hooke’s

observations. Today, we know a lot

about cell structure and its functions

because of improved microscopes

having high magnification.

1.2 The Cell

Both, bricks in a building and cells in

the living organisms, are basic

structural units [Fig. 1.2(a), (b)]. The

buildings, though built of similar bricks,

have different designs, shapes and sizes.

Similarly, in the living world, organisms

differ from one another but all are made

up of cells. Cells in the living organisms

are complex living structures unlike

non-living bricks.

Fig. 1.1: Cork cells as observed by

Robert Hooke

A hen’s egg can be seen

easily. Is it a cell or a

group of cells?
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eTq #·T≥÷º ñqï edüTÔe⁄\˙ï düJe⁄\T>± >±˙, ìØ®e⁄\T>±
>±˙ nsTT ñ+{≤j·Tì Ç|üŒ{Ïπø MTs¡T H̊s¡TÃ≈£îHêïs¡T. ÁbÕD+‘√
ñqï nìï JesêX̄ó\÷ ø=ìï ÁbÕ<Ûä$Tø£ $<ÛäT\T ìs¡«]ÔkÕÔsTT
nì ≈£L&Ü >∑Ts¡TÔ ‘Ó#·TÃø√+&ç. MTs¡T á $<ÛäT\ C≤_‘ê
‘·j·÷s¡T #̊j·T>∑\sê?

MTs¡T ‘·j·÷s¡T#̊dæq C≤_‘ê˝Àì ẙπs«s¡T $<ÛäT\qT, $$<Ûä
s¡ø±\ nej·Tyê\T ìs¡«Væ≤kÕÔsTT. MTs¡T á bÕsƒ¡+˝À
nej·Tyê\ jÓTTø£ÿ ÁbÕ<Ûä$Tø£ ìsêàD≤‘·àø£ Á|üe÷D+ nsTTq
ø£D+ >∑T]+∫ H˚s¡TÃ≈£î+{≤s¡T. ø£D≤\qT Ç≥Tø£\‘√
b˛\Ãe#·TÃ. Ç≥Tø£\qT ˇø£ #√≥ ù|s¡Ã&É+ <ë«sê Ç+{Ïì
ì]àkÕÔ+. n<˚ $<Ûä+>±, ø£D≤\˙ï ø£*ùdÔH˚ Á|ü‹ J$ <˚Vü≤+
‘·j·÷s¡e⁄‘·T+~.

1.1 ø£D+ ` Ä$wüÿs¡D

1665e dü+e‘·‡s¡+˝À sêãsYº VüQø˘ dü÷ø£åà<ä]Ùì‘√ u…+&ÉT
eTTø£ÿ\qT |ü]o*+#ês¡T. u…+&ÉT nH˚~ #Ó≥Tº u…s¡&ÉT˝À ̌ ø£
uÛ≤>∑+. Äj·Tq u…+&ÉTqT |ü\T#·>± ‘·]–q ‘·s¡Tyê‘· <ëìï
ˇø£ dü÷ø£Î<ä]Ùì˝À |ü]o*+#ês¡T. ‘·]–q u…+&ÉT eTTø£ÿ,
>∑<äT\T>± Ò̋<ë ns¡\T>± $uÛÑõ+#·ã&ç ñ+&É&Üìï Äj·Tq
>∑T]Ô+#ês¡T. (|ü≥+. 1.1).

á >∑<äT\T ‘̊HÓ |ü≥Tº̋ À ñqï >∑<äT\e …̋ ø£ì|æ+#êsTT.
Á|üø£ÿÁ|üø£ÿ >∑<äT\T $uÛ≤»ø£+ <ë«sê y˚s¡T #˚j·Tã&ç ñqï≥T¢
≈£L&Ü Äj·Tq >∑eTì+#ês¡T. VüQø˘ Á|ü‹ >∑~ì ªø£D+µ nì
dü+uÀ~Û+#ês¡T. ìC≤ìøÏ VüQø˘ u…+&ÉT˝À >∑eTì+∫q á
>∑<äT\T Ò̋<ë ø£D≤\T ìØ®e ø£D≤\T.

yÓTs¡T¬>’q dü÷ø£Î<ä]Ùì\qT ø£qT>=qï ‘·s¡Tyê‘· e÷Á‘·ẙT
düJe⁄\ ø£D≤\qT |ü]o*+#·>∑*>±s¡T. sêãsYº VüQø˘
|ü]o\q\ ‘·s¡Tyê‘· 150 dü+e‘·‡sê\bÕ≥T ø£D+ >∑T]+∫
#ê˝≤ ‘·≈£îÿe ‘Ó\TdüT≈£îHêï+. yÓTs¡T¬>’q, n~Ûø£ eèB∆ø£s¡D+
ø£*–q dü÷ø£Î<ä]ÙqT\T n+<äTu≤≥T˝ÀøÏ sêe&É+ e\¢
Á|üdüTÔ‘·+ ø£D ìsêàD+, <ëì $<ÛäT\ >∑T]+∫ ≈£åîDí+>±
‘Ó\TdüTø√e&É+ kÕ<Ûä́ eTsTT+~.

1.2 ø£D+

uÛÑeq+˝À Ç≥Tø£\T, düJe⁄\˝Àì ø£D≤\T, ¬s+&É÷ ≈£L&Ü
ÁbÕ<∏ä$Tø£ ìsêàD≤‘·àø£ Á|üe÷D≤\T. (|ü≥+ 1.2(m),(_))
uÛÑeHê\T n˙ï ̌ πøs¡ø£yÓTÆq Ç≥Tø£\‘√ ì]à+#·ã&çq|üŒ{Ïø°,
n$ y˚s¡T y˚s¡T s¡÷bÕ\˝À, Äø±sê\˝À, |ü]e÷D≤\˝À
ñ+{≤sTT ø£<ë! n<̊$<Ûä+>±, Je sêX̄ó\T n˙ï ̌ ø£ <ëìøÏ
ˇø£{Ï _Ûqï+>± ñqï|üŒ{Ïø° n$ nìï ø£D≤\‘√ ì]à+#·ã&ç
ñ+{≤sTT. düJe⁄\˝Àì ø£D≤\T, ÁbÕD+ Ò̋ì Ç≥Tø£\ ø£+fÒ
dü+øÏ¢wüºyÓTÆq$.

|ü≥+. 1.1:u…+&ÉT: sêãsYº VüQø˘#˚
|ü]o*+#·ã&çq ø£D≤\T

ø√&ç>∑T&ÉT¶qT ø£+{Ï‘√ düT\uÛÑ+>±
#·÷&Ée#·TÃqT. eT] Ç~ ø£De÷? Ò̋ø£

ø£D≤\ düeT÷Vü≤e÷?

ø£D+ : ìsêàD+  - $<ÛäT\Tø£D+ : ìsêàD+  - $<ÛäT\T
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The egg of a hen represents a single

cell and is big enough to be seen by

the unaided eye.

1.3 Organisms show Variety

in Cell Number, Shape and

Size

How do scientists observe and study the

living cells? They use microscopes which

magnify objects. Stains (dyes) are used

to colour parts of the cell to study the

detailed structure.

There are millions of living

organisms. They are of different shapes

and sizes. Their organs also vary in

shape, size and number of cells. Let us

study about some of them.

Number of Cells

Can you guess the number of cells in a

tall tree or in a huge animal like the

elephant? The number runs into

billions and trillions. Human body has

trillions of cells which vary in shapes

and sizes. Different groups of cells

perform a variety of functions.

Organisms made of more than one

cell are called multicellular (multi :

many; cellular : cell) organisms. The

number of cells being less in smaller

organisms does not, in any way, affect

the functioning of the organisms. You

will be surprised to know that an

organism with billions of cells begins

life as a single cell which is the fertilised

egg. The fertilised egg cell multiplies

and the number of cells increase as

development proceeds.

Look at Fig 1.3 (a) and (b). Both

organisms are made up of a single cell.

The single-celled organisms are called

unicellular (uni : one; cellular : cell)

Fig. 1.2 : Brick wall and onion peel

(a) Brick wall (b) Onion peel

A billion is a thousand million. A

trillion is a thousand billion.
Fig. 1.3 : (a) Amoeba (b) Paramecium

(a) (b)
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ø√&ç>∑T&ÉT¶qT @ø£ ø£D≤ìøÏ ñ<ëVü≤s¡D>± #ÓbıŒ#·TÃ.
n+‘˚ø±ø£ n~ kÕ<Ûës¡D ø£+{Ï‘√ #·÷&É>∑*π>+‘· ô|<ä›
|ü]e÷D+˝À ñ+≥T+~.

1.3 Je⁄\T ø£D≤\ jÓTTø£ÿ dü+K´, Äø±s¡+
eT]j·TT |ü]e÷D≤\˝À yÓ’$<Ûä́ +
Á|ü<ä]ÙkÕÔsTT

düJe ø£D≤\qT XÊÁdüÔẙ‘·Ô\T m˝≤ |ü]o*kÕÔs¡T, n<Ûä́ j·Tq+
#˚kÕ Ôs ¡ T? edüT Ôe⁄\qT ô|<ä ›$ #˚d æ # ·÷|æ+#·> ∑\
dü÷ø£Î<ä]Ùì\qT yês¡T ñ|üjÓ÷–kÕÔs¡T. s¡+»Hê\qT
ñ|üjÓ÷–+∫ ø£D≤\˝Àì uÛ≤>±\≈£î s¡+>∑T\qT n~› ø£D+
jÓTTø£ÿ ìsêàD≤ìï ≈£åîDí+>± n<Ûä́ j·Tq+ #˚j·TT#·THêïs¡T.

$T*j·Tq¢ ø=B› düJe⁄\T ñHêïsTT. yê{Ï Äø±sê\T
|ü]e÷D≤\T ≈£L&Ü ẙs¡Tẙs¡T>± ñHêïsTT. yê{Ï nej·Tyê\T
≈£L&Ü Äø±s¡+, |ü]e÷D+ eT]j·TT ø£D≤\ dü+K´˝À _Ûqï+>±
ñ+{≤sTT. n+<äT˝À ø=ìï+{Ïì n<Ûä́ j·Tq+ #̊<ë›+.

ø£D≤\ dü+K´
MTs¡T bı&Ée⁄>± ñqï #Ó≥Tº, @qT>∑T e+{Ï ô|<ä› »+‘·Te⁄\˝À
mìï ø£D≤\T ñ+{≤jÓ÷ }Væ≤+#·>∑\sê! Ä dü+K´
$T*j·TqT¢, Á{Ï*j·Tq¢̋ À ñ+≥T+~. e÷qe <˚Vü≤+ _Ûqï
Äø±sê\T, |ü]e÷D+>∑\ Á{Ï*j·THé ø£D≤\qT ø£*–
ñ+≥T+~. yπ̊s«s¡T düeT÷Vü‰\T>± ñ+&˚ ø£D≤\T yπ̊s«s¡T
$<ÛäT\qT ìs¡«]ÔkÕÔsTT.

ˇø£{Ï ø£+fÒ m≈£îÿe ø£D≤\‘√ ì]à+#·ã&˚ Je⁄\qT
ãVüQø£DJe⁄\T (ãVüQ-m≈£îÿe) n+{≤s¡T. ∫qï Je⁄\˝À
ø£D≤\ dü+K´ ‘·≈£îÿe ñqï|üŒ{Ïø°, Ä J$ |üìrs¡Tô|’ @
$<Ûä+>±q÷ Á|üuÛ≤e+ ø£*Z+#·<äT. MTs¡T ÄX̄Ãs¡́ b˛j̊T dü+>∑‹
@+≥+fÒ, á _*j·Tq¢ ø£D≤\‘√ ñqï J$ ≈£L&Ü @ø£
ø£D+>± J$‘êìï ÁbÕs¡+_ÛdüTÔ+~. Ä ø£Dy˚T |òü\Bø£s¡D+
#Ó+~q n+&É+. |òü\Bø£s¡D+ #Ó+~q n+&É+ $uÛÑ»q
#Ó+<äT‘·÷, ø£D≤\ dü+K´ ô|+#·T≈£î+≥÷ n_Ûeè~∆ #Ó+<äT‘êsTT.

|ü≥+ 1.3 (m) eT]j·TT (_) #·÷&É+&ç. ¬s+&ÉT Je⁄\
<˚Vü≤+ π̌ø ø£D+‘√ @s¡Œ&çq$. Ç˝≤ ˇø£ ø£D+ ø£*–q
Je⁄\qT @ø£ø£D Je⁄\T n+{≤s¡T. (@ø£: ̌ ø£{Ï).

|ü≥+. 1.2: Ç≥Tø£>√&É eT]j·TT ñ*¢bıs¡
(m) Ç≥Tø£ >√&É (_) ñ*¢bıs¡ ø£D≤\T

ˇø£ _*j·THé nq>± ẙsTT $T*j·TqT¢. ̌ ø£ Á{Ï*j·THé
nq>± ẙsTT _*j·TqT¢. |ü≥+ 1.3 : (m) nMTu≤ (_) ù|s¡MTwæj·T+

(m) (_)
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organisms. A single-celled organism

performs all the necessary functions

that multicellular organisms perform.

A single-celled organism, like

amoeba, captures and digests food,

respires, excretes, grows and

reproduces. Similar functions in

multicellular organisms are carried out

by groups of specialised cells forming

different tissues. Tissues, in turn, form

organs.

Activity 1.1

The teacher may show a permanent

slide of amoeba and paramecium

under a microscope. Alternatively,

the teacher can collect pond water

and show these organisms by

preparing the slides.

Shape of Cells

Refer to Fig. 1.3 (a). How do you define

the shape of amoeba in the figure?

You may say that the shape appears

irregular. Infact, amoeba has no

definite shape, unlike other

organisms. It keeps on changing its

shape. Observe the projections of

varying lengths protruding out of its

body. These are called pseudopodia

(pseudo : false; podia : feet), as you

learnt in Class VII. These projections

appear and disappear as amoeba

moves or feeds.

A white blood cell (WBC) in human
blood is another example of a single cell
which can change its shape. But while
WBC is a cell, amoeba is a full fledged
organism capable of independent
existence.

What shape would you expect in
organisms with millions of cells? Fig.
1.4 (a, b, c) shows different cells such
as blood, muscle and nerve of human
beings. The different shapes are related
to their specific functions.

Generally, cells are round, spherical
or elongated [Fig. 1.4(a)]. Some cells are
long and pointed at both ends. They
exhibit a spindle shape [Fig. 1.4(b)].
Cells sometimes are quite long. Some
are branched like the nerve cell or a
neuron [Fig. 1.4(c)]. The nerve cell
receives and transfers messages,
thereby

The change in shape is due to

formation of pseudopodia

which facilitates movement

and help in capturing food.

Fig. 1.4 : (a) Spherical red blood cells

of humans, (b) Spindle

shaped muscle cells,

(c) Long branched nerve cell

(a)

(b)
(c)

What advantage does

amoeba derive by

changing shape?
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@ø£ ø£D J$ ≈£L&Ü ãVüQø£D Je⁄\T #̊ùd nìï nedüs¡yÓTÆq
$<ÛäT\q÷ ìs¡«Væ≤düTÔ+~.

nMTu≤ e+{Ï @ø£ ø£D J$ ÄVü‰sêìï dü+Á>∑Væ≤düTÔ+~.
Js¡í+ #̊düT≈£î+≥T+~, XÊ«dædüTÔ+~, $dü]®düTÔ+~, ô|s¡T>∑T‘·T+~,
Á|ü‘·T´‘·Œ‹Ô »s¡T|ü⁄‘·T+~. ãVüQø£D Je⁄˝À¢ Ç˝≤+{Ï $<ÛäT\T
Á|ü‘˚́ ø£ ø£D düeT÷Vü≤+‘√ ì]à‘·yÓTÆq $$<Ûä ø£DC≤˝≤\T
ìs¡«Væ≤kÕÔsTT. ø£DC≤˝≤\T nej·Tyê\qT @s¡Œs¡TkÕÔsTT.

ø£�‘·́ + 1.1

ñbÕ<Ûë´j·TT&ÉT, nMTu≤, ù|sêMTwæj·T+\ jÓTTø£ÿ
|ü]àHÓ+{Ÿ ôd¢Ì&É¢qT dü÷ø£åà<ä]Ùìj·T+<äT #·÷|æ+#·e#·TÃ.
<ëìøÏ ã<äT\T>± ñbÕ<Ûë´j·TT&ÉT, #Ós¡Te⁄ ˙{Ïì
ùdø£]+∫, ôd¢Ì&É¢qT ‘·j·÷s¡T #̊dæ n+<ä* dü÷ø£åà Je⁄\qT
#·÷|æ+#·e#·TÃ.

ø£D≤\ Äø±s¡+

 |ü≥+ 1.3(m)qT |ü]o*+#·+&ç. <ëì˝Àì nMTu≤
Äø±sêìï m˝≤ ñ+<äì ìs¡«∫kÕÔe⁄? <ëì Äø±s¡+
Áø£eTs¡Væ≤‘·+ nì ̇ e⁄ #Ó|üŒ>∑\e⁄. ìC≤ìøÏ Ç‘·s¡ Je⁄\e …̋
nMTu≤≈£î ì]∆wü̃ Äø±s¡+ Ò̋<äT. Ç~ ìs¡+‘·s¡+ Äø±sêìï
e÷s¡TÃ≈£î+≥÷ ñ+≥T+~. <ëì <˚Vü≤+ qT+&ç $$<Ûä
bı&Ée⁄\˝À yÓ\T|ü*øÏ bı&ÉT#·T≈£î e∫Ãq ìsêàD≤\qT
>∑eTì+#·+&ç. MTs¡T 7e ‘·s¡>∑‹˝À H˚s¡TÃ≈£îqï $<Ûä+>±,
yê{Ïì $T<∏ë´bÕ<ë\T n+{≤s¡T. ($T<∏ä́  R e÷j·T.) nMTu≤
ø£<äT\T‘·Tqï|üð&ÉT ̋ Ò<ë ÄVü‰sêìï rdüT≈£î+≥Tqï|üð&ÉT á
$T<∏ë´bÕ<ë\T ø£ì|ædü÷Ô, e÷j·TeTe⁄‘·T+{≤sTT.

‘·q Äø±sêìï e÷s¡TÃø√>∑*Zq @ø£ ø£D≤ìøÏ eTs=ø£
ñ<ëVü≤s¡D e÷qe⁄˝Àì ‘Ó\¢ s¡ø£Ôø£D≤\T (WBC). ‘Ó\¢
s¡ø£Ôø£D≤\T πøe\+ ø£D≤\T e÷Á‘·y˚T ø±ì nMTu≤ ‘·q
ñìøÏì #·÷|ü>∑\ |üP]ÔkÕúsTT Jesê•.

$T*j·Tq¢ ø=B› ø£D≤\T ñqï Je⁄\˝À ̇ e⁄ @ Äø±sêìï
}Væ≤kÕÔe⁄? |ü≥+ 1.4 (m, _, dæ) e÷qe⁄˝Àì s¡ø£Ôø£D≤\T,
ø£+&És¡ ø£D≤\T, Hê&ûø£D≤\T e+{Ï _Ûqï ø£D≤\qT
#·÷|ædüTÔ+~. ø£D≤\ _Ûqï Äø±s¡+ yê{Ï jÓTTø£ÿ ì]∆wüº $<ÛäT\‘√
eTT&ç|ü&ç ñ+≥T+~.

kÕ<Ûës¡D+>± ø£D≤\T >∑T+Á&É+>± >±˙, es¡TÔ̋ ≤ø±s¡+>±
>±˙, bı&Ée⁄>± >±˙ ñ+{≤sTT. |ü≥+ 1.4(m) ø=ìï ø£D≤\T
bı&Ée⁄>±, Çs¡TyÓ’|ü⁄˝≤ yÓTTq<˚* ñ+{≤sTT. |ü≥+ 1.4(_)
n$ ø£<äTs¡T Äø±sêìï #·÷|ækÕÔsTT. ø=ìï Hê&û ø£D≤\T
Ò̋<ë q÷´sêq¢ e Ò̋ XÊU≤j·TT‘·+>± ñ+{≤sTT. |ü≥+ 1.4(dæ)

Hê&ûø£D≤\T düe÷#êsêìï Á>∑Væ≤+∫ Á|ükÕs¡+ #˚kÕÔsTT.
‘·<ë«sê

$T<∏ë´bÕ<ë\qT @s¡Œs¡#·&É+ <ë«sê nMTu≤
Äø±sêìï e÷s¡TÃ≈£î+≥T+~.

á e÷s¡TŒ ÄVü‰s¡ ùdø£s¡D≈£î >∑eTHêìøÏ
ñ|üj·TTø£Ô+>± ñ+≥T+~.

|ü≥+ 1.4: (m) es¡TÔ̋ ≤ø±s¡|ü⁄ mÁs¡
s¡ø£Ôø£D≤\T, (_) ø£<äTs¡T Äø±s¡|ü⁄ ø£+&És¡
ø£D+, (dæ) Bs¡È XÊU≤j·TT‘· Hê&ûø£D+

(m)

(_)
(dæ)

nMTu≤ Äø±sêìï e÷s¡TÃø√>∑\>∑&É+
e\¢ @ Á|üjÓ÷»Hê\qT
bı+<ä>∑\T>∑T‘·T+~?
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plant. It is not necessary that the cells in

the elephant be much bigger than those

in a rat. The size of the cell is related to

its function. For example, nerve cells,

both in the elephant and rat, are long

and branched. They perform the same

function, that of transferring messages.

1.4 Cell Structure and Function

You have learnt that each living

organism has many organs. You have

studied in Class VII about the digestive

organs which together constitute the

digestive system. Each organ in the

system performs different functions

such as  digestion, assimilation and

absorption. Similarly, different organs

of a plant perform specific/specialised

functions. For example, roots help in

the absorption of water and minerals.

Leaves, as you have learnt in Class VII,

are responsible for synthesis of food.

Each organ is further made up of

smaller parts called tissues. A tissue is

a group of similar cells performing  a

specific function.

Paheli realised that an organ is made

up of tissues which in turn, are made

up of cells. The cell in a living organism

is the basic structural unit.

1.5 Parts of the Cell

Cell Membrane

The basic components of a cell are cell

membrane, cytoplasm and nucleus

(Fig. 1.7). The cytoplasm and nucleus

are enclosed within the cell membrane,

also called the plasma membrane. The

membrane separates cells from one

another and also the cell from the

surrounding medium. The plasma

membrane is porous and allows the

helping to control and coordinate the

working of different parts of the body.

Can you guess, which part of the cell

gives it shape? Components of the cell

are enclosed in a membrane. This

membrane provides shape to the cells

of plants and animals. Cell wall is an

additional covering over the cell

membrane in plant cells.  It gives shape

and rigidity to these cells (Fig. 1.7).

Bacterial cell also has a cell wall.

Size of Cells

The size of cells in living organisms may

be as small as a millionth of a metre

(micrometre or micron) or may be as

large as a few centimetres. However,

most of the cells are microscopic in size

and are not visible to the unaided eye.

They need to be enlarged or magnified

by a microscope. The smallest cell is 0.1

to 0.5 micrometre in bacteria.  The

largest cell measuring 170 mm ×130

mm, is the egg of an ostrich.

Activity 1.2

Boil a hen’s egg. Remove the shell.

What do you observe? A white

material surrounds the yellow part.

White material is albumin which

solidifies on boiling. The yellow part

is yolk. It is part of the  single cell.

You can observe this single cell

without any magnifying device.

Are the cells in an

elephant larger than the

cells in a rat?

The size of the cells has no relation

with the size of the body of the animal or
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@qT>∑T˝À ñ+&˚ ø£D≤\T, m\Tø£̋ À ñ+&˚ ø£D≤\ ø£+fÒ
ô|<ä›>± ñ+&Ée\dæq nedüs¡+ Ò̋<äT. ø£D≤\ |ü]e÷D+,
n$ ìs¡«]Ô+#˚ $<ÛäT\‘√ dü+ã+<Ûä+ ø£*– ñ+≥T+~.
ñ<ëVü≤s¡D≈£î Hê&ûø£D≤\T, @qT>∑T˝À nsTTHê, m\Tø£̋ À
nsTTHê bı&Ée⁄>± XÊU≤j·TT‘·+>±H˚ ñ+{≤sTT. n$
düe÷#êsêìï Á|ükÕs¡+ #˚j·T&É+ nH˚ π̌øs¡ø£yÓTÆq $~Ûì
ìs¡«]ÔkÕÔsTT.

1.4 ø£D ìsêàD+, $<ÛäT\T

Á|ü‹ J$ nH̊ø£ nej·Tyê\T ø£*– ñ+≥T+<äì MT≈£î ‘Ó\TdüT.
7e ‘·s¡>∑‹˝À, Js¡í nej·Tyê\T n˙ï ø£*dæ Js¡í e´edüúqT
@s¡Œs¡TkÕÔj·Tì MTs¡T #·<äTe⁄≈£îHêïs¡T. Ä e´edüú ̋ Àì _Ûqï
nej·Tyê\T ÄVü‰s¡+ Js¡í+ #̊j·T&É+, XÀwüD+, kÕ«+^ø£s¡D+
e+{Ï $<ÛäT\qT ìs¡«]ÔkÕÔsTT. n<̊ $<Ûä+>±, yÓTTø£ÿ˝Àì ẙπs«s¡T
nej·Tyê\T, ‘·eT≈£î ìπs∆•+#·ã&çq $<ÛäT\qT ìs¡«]ÔkÕÔsTT.
ñ<ëVü≤s¡D≈£î y˚s¡T ¢ ˙{Ïì, \eD≤\qT H˚\ qT+&ç
Á>∑Væ≤+#·{≤ìøÏ düVü‰j·T|ü&É‘êsTT. MTs¡T 7e ‘·s¡>∑‹˝À
H˚s¡TÃ≈£îqï $<Ûä+>± Ä≈£î\T ÄVü‰s¡+ ‘·j·÷s¡T #˚j·T&É+˝À
u≤<Ûä́ ‘· eVæ≤kÕÔsTT.

Á|ü‹ nej·Te+ ø£DC≤\+ nì |æ\Teã&˚ ∫qï
uÛ≤>±\‘√ ‘·j·÷s¡e⁄‘·T+~. ø£DC≤\+ n+fÒ ̌ ø£ ì]∆wüºyÓTÆq
$~Ûì ìs¡«]Ô+#˚ π̌ø b˛*ø£\T >∑\ ø£D≤\ düeTT<ëj·T+.

|üùV≤* nej·Tyê\T ø£DC≤˝≤\ ‘√q÷, Ä ø£DC≤˝≤\T
ø£D≤\‘√q÷ @s¡Œ&ç ñ+{≤j·Tì Á>∑Væ≤+∫+~. ø£D+ nH˚~
Je⁄\˝À ÁbÕ<∏ä$Tø£ ìsêàD≤‘·àø£ Á|üe÷D+.

1.5 ø£D+ q+<ä* uÛ≤>±\T
ø£D‘·«#·+

ø£D+ q+<äT ø£D‘·«#·+, Je|ü<ës¡∆+, πø+Á<äø£+ nH˚$
ÁbÕ<∏ä$Tø£ n+XÊ\T. (|ü≥+ 1.7) Je|ü<ës¡ú+, πø+Á<äø£+,
ø£D‘·«#·+#̊ Äe]+#·ã&ç ñ+{≤sTT. BìH̊ bÕ¢kÕàbıs¡ nì
≈£L&Ü n+{≤s¡T. á ‘·«#·+ ˇø£ ø£D≤ìï Ç‘·s¡ ø£D≤\
qT+&ç eT]j·TT #·T≥÷º ñqï |ü]düsê\˝Àì |ü<ësêú\ qT+&ç
y˚s¡T #˚düTÔ+~. bÕ¢kÕàbıs¡ s¡+Á<Ûäj·TT‘·+>± ñ+&ç, ø£D+

X¯Øs¡+˝Àì _Ûqï nej·Tyê\ |üqT\ ìj·T+Á‘·D eT]j·TT
düeTq«j·÷ìøÏ düVü≤ø£]düTÔ+~.

ø£D+˝Àì @ uÛ≤>∑+, <ëìøÏ Äø±sêìï ÇdüTÔ+<√
}Væ≤+#·>∑\yê? ø£D+˝Àì uÛ≤>±\˙ï ˇø£ bıs¡#˚
Äe]+#·ã&ç ñ+{≤sTT. á bıs¡ e�ø£å, »+‘·T ø£D≤\≈£î
Äø±sêìï ÇdüTÔ+~. ø£Dø£e#·+ nH˚~ e�ø£åø£D≤\˝À
ªø£D‘·«#·+µ ô|’q ñ+&̊ n<äq|ü⁄ bıs¡. Ç~ ø£D≤\≈£î Äø±sêìï,
<ä�&ÛÉ‘ê«ìï ÇdüTÔ+~ |ü≥+ (1.7). u≤ø°º]j·÷ ø£D≤\T ≈£L&Ü
ø£Dø£e#êìï ø£*– ñ+{≤sTT.

ø£D≤\ |ü]e÷D+
JesêX¯ó\˝À ø£D≤\ |ü]e÷D+ MT≥sY̋ À $T*j·THé e+‘·T
(yÓTÆÁø√ MT≥sY ̋ Ò<ë yÓTÆÁø±Hé) n+‘· ∫qï>± ñ+&Ée#·TÃ ̋ Ò<ë
ôd+{° MT≥s¡¢ n+‘· m≈£îÿe |ü]e÷D+˝À ≈£L&Ü ñ+&Ée#·TÃ.
@yÓTÆHê #ê˝≤ es¡≈£î ø£D≤\T dü÷ø£Î<ä]Ùì˝À e÷Á‘·y˚T
ø£ì|æ+#˚+‘· |ü]e÷D+˝À ñ+{≤sTT. kÕ<Ûës¡D ø£+{Ï
#·÷|ü⁄‘√ ø£ì|æ+#·e⁄. yê{Ïì dü÷ø£Î<ä]Ùì düVü‰j·T+‘√
eèB∆ø£s¡D+ #˚dæ Ò̋<ë ô|<ä›$>± #˚dæ #·÷&Ü*. n‹ ∫qï
ø£D+ u≤ø°º]j·÷˝À 0.1 qT+&ç 0.5 yÓTÆÁø√ MT≥sY\
|ü]e÷D+˝À ñ+≥T+~. n‹ ô|<ä› ø£D+ ñh|üøÏå (ÄÅdæº#Y)
n+&É+ 170 $T.MT I 130 $T.MT |ü]e÷D+˝À ñ+≥T+~.

ø£�‘·́ + 1.2

ˇø£ ø√&ç >∑T&ÉT ¶qT ñ&çøÏ+#·+&ç. ô|’ ô|+≈£îqT
‘=\–+#·+&ç. ̇ e⁄ @$T >∑eTì+#êe⁄?
|üdüT|ü⁄s¡+>∑T uÛ≤>±ìï ‘Ó\¢ì |ü<ës¡∆+ Äe]+∫ ñ+≥T+~.
‘Ó\¢ì |ü<ës¡ú+ Ä\T“$THé >∑T&ÉT¶qT ñ&çøÏ+∫q|ü⁄&ÉT n~
>∑&É¶ø£{Ïº+~. |üdüT|ü⁄s¡+>∑T uÛ≤>∑+ kıq. Ç$ n˙ï π̌ø
ø£D+˝À uÛ≤>±\T. á ø£D≤ìï MTs¡T e�B∆ø£s¡D |ü]ø£sê\T
Ò̋≈£î+&ÜH˚ |ü]o*+#·>∑\s¡T.

@qT>∑T˝À ñ+&˚ ø£D≤\T, m\Tø£̋ À
ñ+&˚ ø£D≤\ø£+fÒ ô|<ä›$>± ñ+{≤j·÷?

yÓTTø£ÿ\˝À >±˙, »+‘·Te⁄\˝À>±˙ J$ X¯Øs¡
|ü]e÷D≤ìøÏ, ø£D≤\ |ü]e÷D≤ìøÏ dü+ã+<Ûä+ ñ+&É<äT.
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movement of substances or materials

both inward and outward.

Activity 1.3

In order to observe the basic

components of the cell, take an

onion bulb. Remove the dry pink

coverings (peels). You can easily

separate these from the fleshy white

layers of the bulb with the help of

forceps or even with your hand. You

can also break the onion bulb and

separate out thin  layers. Place a

small piece of the thin onion peel

in a drop of water on a glass slide.

The thin layer can be cut into

smaller pieces with the help of a

blade or forceps. Add a drop of

methylene blue solution to the layer

and place a coverslip on it. While

placing the coverslip ensure that

there are no air bubbles under the

coverslip. Observe the slide under

the microscope. Draw and label.

You may compare it with Fig. 1.5.

substance between the nucleus and

the cell membrane is called cytoplasm.

I want to know why plant

cells need cell walls?

You have learnt earlier that the cell

membrane gives shape to the cell. In

addition to the cell membrane, there

is an outer thick layer in cells of plants

called cell wall. This additional layer

surrounding the cell membrane is

required by plants for protection. Plant

cells need protection against variations

in temperature, high wind speed,

atmospheric moisture etc. They

are exposed to these variations

because they cannot move. Cells can

be observed in the leaf peel of

Tradescantia, Elodea or Rhoeo. You

can prepare a slide as in the case

of onion.

Paheli asks Boojho if he can also

observe animal cells.

Activity 1.4

Take a clean tooth pick, or a

matchstick with the tip broken.

Scrape inside of your cheek without

hurting it. Place it in a drop of water

on a glass slide. Add a drop of iodine

and place a coverslip over it.

Alternatively, add 1-2 drops of

methylene blue solution. Observe

it under the microscope. You may

notice several cells in the scraped

material (Fig. 1.6). You can identify

the cell membrane, the cytoplasm

and nucleus. A cell wall is absent

in animal cells.

The boundary of the onion cell is the

cell membrane covered by another

thick covering called the cell wall. The

central dense round body in the centre

is called the nucleus. The jelly-like

Fig. 1.5 : Cells observed in an onion peel

nucleus

cytoplasm
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qT+&ç yÓ\T|ü\≈£L, ̋ À|ü\≈£L |ü<ësêú\ s¡yêD≤≈£î neø±X̄+
ÇdüTÔ+~.

ø£�‘·́ + 1.3

ø£D+ q+<ä* ÁbÕ<∏ä$Tø£ n+XÊ\qT |ü]o*+#·&É+
ø√dü+ ̌ ø£ ñ*¢bÕj·TqT rdüTø√+&ç. |æ+ø˘ s¡+>∑T˝Àì
m+&çq bıs¡\qT ‘=\–+#·+&ç. ‘Ó\¢ì s¡düj·TT‘·
ñ*¢bÕj·Tô|’ >∑\ bıs¡\qT MTs¡T ÁXÊeD+‘√ø±˙,
˝Ò<ë MT #˚‹‘√ ø±ì düT\uÛÑ+>± rj·Te#·TÃ.
ñ*¢bÕj·TqT eTTø£ÿ\T #˚dæ |ü\T#·ì bıs¡\qT
$&ÉBj·Te#·TÃqT. |ü\T#·ì bıs¡̋ Àì ∫qï uÛ≤>±ìï
>±Eôd¢Ì&é ô|’q ∫qï ̇ {Ï #·Tø£ÿ˝À ñ+#·+&ç. á |ü\T#·ì
bıs¡\qT ∫qï eTTø£ÿ\T>± #˚j·T&ÜìøÏ uÒ¢&ÉTqT >±˙,
ÁXÊeD≤ìï >±ì ñ|üjÓ÷–+#·e#·TÃ. ̌ ø£ #·Tø£ÿ $T~∏*Hé
ã÷¢ Á<ëeD≤ìï ñ*¢bıs¡ eTTø£ÿô|’ y˚dæ <ëìô|’ ˇø£
ø£esY dæ¢|tqT ô|≥º+&ç. ø£esY dæ¢|t y˚ùd düeTj·T+˝À,
ø£esY dæ¢|t øÏ+<ä >±*ãT&É>∑\T Ò̋≈£î+&Ü #·÷&É+&ç.
ôd¢Ì&éqT dü÷ø£Î<ä]Ùì q+<äT |ü]o*+#·+&ç. |ü≥+ ̂ ∫,
uÛ≤>±\T >∑T]Ô+#·+&ç. |ü≥+ 1.5 ‘√ Bìì b˛*Ã
#·÷&É+&ç.

ñ*¢bıs¡ ø£D+ n+#·Tq Äe]+∫ ø£D‘·«#·+ ñ+≥T+~.
<ëìô|’ eTs=ø£ eT+<äyÓTÆq bıs¡ ø£|üŒã&ç ñ+~. <ëìì
ø£Dø£e#·+ nì |æ\TkÕÔs¡T. ø£D+˝À <ë<ë|ü⁄ eT<Ûä́ >± n~Ûø£
kÕ+Á<ä‘êj·TT‘·yÓTÆq >∑T+Á&Éì uÛ≤>±ìï πø+Á<äø£+ n+{≤s¡T.

πø+Á<äø±ìøÏ, ø£D‘·«#êìøÏ eT<Ûä́  ñqï õ>∑Ts¡Te+{Ï |ü<ësêúìï
ø£DÁ<äe´+ nì |æ\TkÕÔs¡T.

 yÓTTø£ÿ\≈£î ø£Dø£e#·+ m+<äT≈£î
nedüs¡yÓ÷ H̊qT

‘Ó\TdüTø√yê\qT≈£î+≥THêïqT.

ø£D‘·«#·+, ø£D≤ìøÏ Äø±sêìï ÇdüTÔ+<äì MTs¡T Ç|üŒ{Ïπø
‘Ó\TdüT≈£îHêïs¡T. á ø£D‘·«#êìøÏ n<äq+>± yÓTTø£ÿ\ ø£D≤ìøÏ
ñ+&̊ eT+<äyÓTÆq yÓ\T|ü* bıs¡qT ø£Dø£e#·+ nì n+{≤s¡T.
ø£D‘·«#·+qT Äe]+∫ ñ+&˚ á n<äq|ü⁄bıs¡ s¡ø£åD ø√dü+
yÓTTø£ÿ\≈£î nedüs¡+. yÓTTø£ÿ ø£D≤\≈£î e÷s¡T‘·÷ ñ+&˚
ñc į́Á>∑‘·\ qT+&ç, ẙ>∑+>± M#̊  >±\T\ qT+&û, yê‘êes¡D+
˝Àì e÷s¡TŒ\ qT+&ç s¡ø£åD nedüs¡+. yÓTTø£ÿ\T #·*+#·̋ Òe⁄
ø£qTø£ n$ nH˚ø£ yê‘êes¡D e÷s¡TŒ\≈£î >∑T] ø±e\dæ
ñ+≥T+~. Á{≤&çkÕÿì¸j·÷, m˝À&çj·÷ ̋ Ò<ë ]jÓ÷ |üÁ‘ê\
bıs¡̋ À MTs¡T ø£D≤\qT |ü]o*+#·e#·TÃ. yê{Ï ôd¢Ì&é\qT
MTs¡T ñ*¢bıs¡qT ‘·j·÷s¡T #̊dæq $<Ûä+>±H̊ ‘·j·÷s¡T #̊j·Te#·TÃ.
|üùV≤*, uÛÀCÀqT »+‘·Tø£D≤\qT ≈£L&Ü |ü]o*+#·>∑\yê
nì n&ç–+~.

ø£�‘·́ + 1.4

ˇø£ |ü]X¯óÁuÛÑyÓTÆq ≥÷‘Y |æø˘qT Ò̋<ë yÓTTq $]∫q
n–Z|ü⁄\¢qT rdüTø√+&ç. MT ãT>∑Z ̋ À|ü* uÛ≤>±ìï >±j·T+
ø±≈£î+&Ü C≤Á>∑‘·Ô>± ^s¡+&ç. <ëìì >±¢dt ôd¢Ì&é ô|’q
ẙdæq ̌ ø£ ̇ {Ï #·Tø£ÿ˝À ñ+#·+&ç. ̌ ø£ #·Tø£ÿ njÓ÷&çHé
#˚]Ã <ëìô|’q ø£esY dæ¢|t y˚j·T+&ç. BìøÏ ã<äT\T>±
1-2 #·Tø£ÿ\ $T~∏*Hé ã÷¢ Á<ëeD+ yê&Ée#·TÃ.
dü÷ø£Î<ä]Ùì˝À ôd¢Ì&éqT |ü]o*+#·+&ç. ãT>∑Z qT+&ç
^]q |ü<ës¡∆+˝À MTs¡T nH˚ø£ ø£D≤\T #·÷&Ée#·TÃ.
(|ü≥+ 1.6). MTs¡T ø£D‘·«#·+, ø£DÁ<äe´+,
πø+Á<äø£+\qT >∑T]Ô+#·e#·TÃ. »+‘·T ø£D≤\˝À
ø£Dø£e#·+ ñ+&É<äT.

|ü≥+ 1.5 : ñ*¢bıs¡̋ À |ü]o*+∫q ø£D≤\T

πø+Á<äø£+

ø£DÁ<äe´+
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Cytoplasm

It is the jelly-like substance present
between the cell membrane and the
nucleus. Various other components, or
organelles, of cells are present in the
cytoplasm. These are mitochondria,
golgi bodies, ribosomes, etc. You will
learn about them in later classes.

Nucleus

It is an important component of the living
cell. It is generally spherical and located
in the centre of the cell. It can be stained
and seen easily with the help of a
microscope. Nucleus is separated from
the cytoplasm by a membrane called the
nuclear membrane. This membrane is
also porous and allows the movement of
materials between the cytoplasm and

the inside of the nucleus.

With a microscope of higher

magnification, we can see a smaller

spherical body in the nucleus. It is called

the nucleolus. In addition, nucleus

contains thread-like structures called

chromosomes. These carry genes and

help in inheritance or transfer of

characters from the parents to the

offspring. The chromosomes can be

seen only when the cell divides.

Nucleus, in addition to its role in

inheritance, acts as control centre of the

activities of the cell. The entire content

of a living cell is known as protoplasm.

It includes the cytoplasm and the

nucleus. Protoplasm is called the living

substance of the cell.

Gene

Gene is a unit of inheritance in living

organisms. It controls the transfer of

a hereditary characteristic from

parents to offspring. This means that

your parents pass some of their

characteristics on to you. If your father

has brown eyes, you may also have

brown eyes. If your mother has curly

hair, you might also end up having

curly hair. However, the different

combination of genes from parents

result in different characteristics.

Paheli wants to know if the

structure of the nucleus is

the same in cells of plants,

animals and bacteria.

The nucleus of the bacterial cell is
not well-organised like the cells of
multicellular organisms. There is no
nuclear membrane. The cells having
nuclear material without nuclear
membrane are termed prokaryotic
cells. The organisms with these kinds
of cells are called prokaryotes (pro :
primitive; karyon : nucleus). Examples
are bacteria and blue green algae. The
cells, like  onion cells and cheek cells
having well-organised nucleus with a
nuclear membrane are designated as
eukaryotic cells. All organisms other
than bacteria and blue green algae
are called eukaryotes. (eu : true;

karyon: nucleus).

cell mem-

brane

nucleus

cytoplasmnuclear

membrane

Fig. 1.6 : Human cheek cells
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|üùV≤* e�ø£å, »+‘·T ø£D≤\˝Àì πø+Á<äø£
ìsêàD+, u≤ø°º]j·÷˝À πø+Á<äø£ ìsêàD+

π̌ø $<Ûä+>± ñ+≥T+<ë? nì
‘Ó\TdüTø√yê\qT≈£î+~.

ø£DÁ<äe´+

Ç~ πø+Á<äø±ìøÏ, ø£D‘·«#êìøÏ eT<Ûä́  ñqï õ>∑Ts¡T e+{Ï
|ü<ës¡ú+. ø£D+˝Àì nH˚ø£ Ç‘·s¡ uÛ≤>±\T ̋ Ò<ë ø£D≤+>±\T
ø£DÁ<äe´+˝À ñ+{≤sTT. n$ yÓTÆ{ÀU≤+Á&çj·÷, >±©® <̊Vü‰\T,
¬s’uÀCÀeTT\T yÓTT<ä\>∑Tq$. yê{Ï >∑T]+∫ MTs¡T ‘·s¡Tyê‹
‘·s¡>∑‘·T\˝À ‘Ó\TdüT≈£î+{≤s¡T.

πø+Á<äø£+

Ç~ Jeø£D+˝À n‹ eTTK´yÓTÆq uÛ≤>∑+. kÕ<Ûës¡D+>± Ç~
>√fi≤ø±s¡+˝À ñ+&ç, ø£D≤ìøÏ eT<Ûä́ ˝À ñ+≥T+~. Ç~
s¡+»q+ bı+<äT‘·T+~. dü÷ø£Î<ä]Ùì˝À #ê˝≤ düT\uÛÑ+>±
Bìì #·÷&Ée#·TÃqT. πø+Á<äø£+qT ø£D Á<äe´+ qT+&ç ẙs¡T#̊ùd
‘·«#êìï πø+Á<äø£‘·«#·+ n+{≤s¡T. á bıs¡ ≈£L&Ü
s¡+Á<Ûäj·TT‘·+>± ñ+&ç, ø£DÁ<äyê´ìøÏ, πø+Á<äø£+˝Àì |ü<ësêú\
eT<Ûä́  |üs¡düŒs¡ s¡yêD≤≈£î nqTeT‹düTÔ+~.

dü÷ø£Î<ä]Ùì˝À n~Ûø£ e�B∆ø£s¡DqT ñ|üjÓ÷–+∫,
πø+Á<äø£+ ˝À|ü\ >∑\ eTs=ø£ >∑T+Á&Éì ìsêàD≤ìï eTq+
#·÷&Ée#·TÃ. <ëìì πø+Á<äø±+X̄+ n+{≤s¡T. πø+Á<äø±+X̄+‘√
bÕ≥T πø+Á<äø£+˝À Áø√yÓ÷CÀyéT\T nH˚ <ës¡+ e+{Ï
ìsêàD≤\T ñ+{≤sTT. M{Ï̋ À ñ+&̊ »qT´e⁄\T ‘·*¢<ä+Á&ÉT\
\ø£åD≤\qT e+X¯bÕs¡+|üs¡́ +>± dü+‘êHêìøÏ dü+Áø£$T+|ü
CÒj·T&É+˝À ‘√&ÉŒ&É‘êsTT. á Áø√yÓ÷CÀeTT\T ø£D$uÛÑ»q
düeTj·T+˝À e÷Á‘·y˚T düŒwü̃+>± ø£ì|ækÕÔsTT.

»qT´e⁄
Je⁄\˝À »qT´e⁄ nqTe+•ø£‘ê Á|üe÷D+.
‘·*¢‘·+Á&ÉT\ qT+&ç |æ\¢\≈£î e+X̄bÕs¡+|üs¡́  \ø£åD≤\qT
dü+Áø£$T+#·{≤ìï Ç~ ìj·T+Á‹düTÔ+~. Bì ns¡ú+ ˙
‘·*¢<ä+Á&ÉT\ qT+&ç ø=ìï \ø£åD≤\T ̇ ≈£î dü+Áø£$T+#êsTT
nì. ̌ ø£ ẙfī ̇  ‘·+Á&çøÏ >√<ÛäTeTs¡+>∑T ø£fīófl ñHêïsTT
nqT≈£î+fÒ, ̇ ≈£î >√<ÛäTeT s¡+>∑T ø£fi¯ófl ñ+&Ée#·TÃ. ̇
‘·*¢ ñ+>∑sê\ E≥Tº ø£*– ñ+fÒ ̇ ≈£î ñ+>∑sê\ E≥Tº
sêe#·TÃ. nsTT‘˚ _ÛqïyÓTÆq »qT´e⁄\ ø£\sTTø£ MT
‘·*¢<ä+Á&ÉT\ qT+&ç sêe&É+ e\¢ _ÛqïyÓTÆq \ø£åD≤\T
≈£L&Ü dü+Áø£$TkÕÔsTT.

ø£D‘·«#·+
πø+Á<äø£+

ø£DÁ<äe´+πø+Á<äø£‘·«#·+

|ü≥+ 1.6: e÷qe ãT>∑Z ø£D≤\T

πø+Á<äø£+ e+X¯bÕs¡+|üs¡́ ‘·̋ À ‘√&ÉŒ&É≥y˚Tø±≈£î+&Ü,
ø£D+ jÓTTø£ÿ $<ÛäT\qT ìj·T+Á‹+#̊ πø+Á<ä+>± |üì#̊düTÔ+~.
Jeø£D+˝Àì yÓTT‘·Ô+ |ü<ës¡ú+ n+‘·{Ï˙ ªJe|ü<ës¡ú+µ
(Áb˛{ÀbÕ¢»yéT) n+{≤s¡T. Ç~ ø£DÁ<äyê´ìï, πø+Á<äø±ìï
ø£*– ñ+≥T+~. Je |ü<ësêúìï ø£D+ jÓTTø£ÿ JyêìøÏ
Ä<Ûës¡+>± #ÓãT‘ês¡T.

u≤ø°º]j·÷ ø£D+˝Àì πø+Á<äø£+ ãVü≤ø£D Je⁄\˝Àì
πø+Á<äø£+ e …̋ u≤>± e´ed”úø£s¡D+ #Ó+<ä̋ Ò<äT. <ëìøÏ
πø+Á<äø£‘·«#·+ ñ+&É<äT. πø+Á<äø£‘·«#·+ ̋ Ò≈£î+&Ü, πø+Á<äø£
|ü<ës¡ú+qT ø£*– ñ+&̊ ø£D≤\qT πø+Á<äø£|üPs¡« ø£D≤\T
n+{≤s¡T. n≥Te+{Ï ø£D≤\qT ø£*– ñ+&˚ Je⁄\qT
πø+Á<äø£|üPs¡« Je⁄\T n+{≤s¡T. (pro: eTT+<äT,
karyon: πø+Á<äø£+). ñ<ëVü≤s¡D: u≤ø°º]j·÷ eT]j·TT
˙* Ä≈£î|ü#·Ã-XË’e˝≤\T. ñ*¢bıs¡ ø£D≤\T, ãT>∑Z
ø £D≤\T πø+Á< äø £‘ · «# ·+‘√ ≈ £L& çq | üP] Ô>±
e´ed”úø£]+#·ã&çq πø+Á<äø£+qT ø£*–  ñ+{≤sTT. M{Ïì
ì»πø+Á<äø£ ø£D≤\T n+{≤s¡T. u≤ø°º]j·÷\T, ˙*
Ä≈£î|ü#·Ã XË’e˝≤\÷ ‘·|æŒ+∫ $T>∑‘ê nìï Je⁄\÷
ì»πø+Á<äø£ Je⁄ Ò̋. (eu : ì», karyon: πø+Á<äø£+).
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While observing the onion cells
under the microscope, did you notice
any blank-looking structures in the
cytoplasm? It is called vacuole. It could
be single and big as in an onion cell.
Cheek cells have smaller vacuoles.
Large vacuoles are common in plant
cells. Vacuoles in animal cells are much
smaller.

You might have noticed several small
coloured bodies in the cytoplasm of the
cells of Tradescantia leaf. They are
scattered in the cytoplasm of the leaf
cells. These are called plastids. They are
of different colours. Some of them
contain green pigment called

chlorophyll. Green coloured plastids are

called chloroplasts. They provide green

colour to the leaves. You may recall that

chlorophyll in the chloroplasts of leaves,

is essential for photosynthesis.

1.6 Comparison of Plant and

Animal Cells

If you recall Activities 1.3 and 1.4, you

should be able to compare plant and

animal cells. Observe the plant and

animal cell carefully in Fig. 1.7 (a), (b).

Let us tabulate the similarities and

disinguishing features of plant and

animal cells. Only a few features are

mentioned. You may add more in

Table 1.1.

Table 1.1 : Comparison of Plant Cell and Animal Cell

Sl. No. Part Plant Cell Animal Cell

1. Cell membrane Present Present

2. Cell wall Present Absent

3. Nucleus

4. Nuclear membrane

5. Cytoplasm

6. Plastids

7. Vacuole

Fig. 1.7 : (a) Plant cell (b) Animal cell

(a)
(b)

cell wall

chloroplast

cytoplasm

nucleus

vacuole

cell membrane

cell membrane
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     KEYWORDSKEYWORDSKEYWORDSKEYWORDSKEYWORDS

CELL

CELL MEMBRANE

CELL WALL

CHLOROPLAST

CHROMOSOME

CYTOPLASM

EUKARYOTES

GENE

MULTICELLULAR

NUCLEAR MEMBRANE

NUCLEOLUS

NUCLEUS

ORGAN

ORGANELLES

PLASMA MEMBRANE

PLASTID

PROKARYOTES

PSEUDOPODIA

TISSUE

UNICELLULAR

VACUOLE

WHITE BLOOD CELL

(WBC)

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

Ü All organisms are made of smaller parts called

organs.

Ü Organs are made of still smaller parts. The

smallest living part of an organism is a ‘cell’.

Ü Cells were first observed in cork by Robert

Hooke in 1665.

Ü Cells exhibit a variety of shapes and sizes.

Ü Number of  cells also varies from organism to

organism.

Ü Some cells are big enough to be seen with

the unaided eye. Hen’s egg is an example.

Ü Some organisms are single-celled, while oth-

ers contain large number of cells.

Ü The single cell of unicellular organisms per-

forms all the basic functions performed by a

variety of cells in multicellular organisms.

Ü The cell has three main parts: (i) the cell

membrane, (ii) cytoplasm which contains

smaller components called organelles, and

(iii) the nucleus.

Ü Nucleus is separated from cytoplasm by a

nuclear membrane.

Ü Cells without well-organised nucleus, i.e.

lacking nuclear membrane, are called

prokaryotic cells.

Ü Plant cells differ from animal cells in having

an additional  layer around the cell mem-

brane termed cell wall.

Ü Coloured bodies called plastids are found in

the plant cells only. Green plastids contain-

ing chlorophyll are called chloroplasts.

Ü Plant cell has a big central vacuole unlike a

number of small vacuoles in animal cells.
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  ø°\ø£ |ü<ë\T
ø£D+

ø£D‘·«#·+

ø£Dø£e#·+

Vü≤]‘· πsDTe⁄

Áø√yÓ÷CÀyéT

ø£DÁ<äe´+

ì»πø+Á<äø£ J$

»qT´e⁄

ãVüQø£Dj·TT‘·

πø+Á<äø£‘·«#·+

πø+Á<äø±+X̄+

πø+Á<äø£+

nej·Te+

ø£D≤+>±\T

bÕ¢kÕà bıs¡

bÕ¢dæº&ÉT¢

πø+Á<äø£|üPs¡« Je⁄\T

$T<Ûë´bÕ<ë\T

ø£DC≤\+

@ø£ø£Dj·TT‘·

]øÏÔø£

‘Ó\¢ s¡ø£Ôø£D≤\T (WBC)

    MTs¡T @$T H˚s¡TÃ≈£îHêïs¡T

Ü nìï Je⁄\÷ nej·Tyê\T nqã&˚ ∫qï uÛ≤>±\‘√
‘·j·÷s¡j·÷´sTT.

Ü nej·Tyê\T Ç+ø± ∫qï uÛ≤>±\‘√ ‘·j·÷s¡sTT ñ+{≤sTT.
Je⁄\˝À Je+ >∑\ n‹ ∫qï uÛ≤>∑+ ªø£D+µ.

Ü 1665˝À sêãsYº VüQø˘ ‘=*kÕ]>± ø£D≤\qT u…+&ÉT˝À
|ü]o*+#ê&ÉT.

Ü ø£D≤\T yπ̊s«s¡T Äø±sê\˝À, |ü]e÷D≤˝À¢ ñ+{≤sTT.
Ü ø£D≤\ dü+K´ ≈£L&Ü y˚ πs«s¡T Je⁄\≈£î y˚s¡Ty˚s¡T>±

ñ+≥T+~.
Ü ø=ìï ø£D≤\T kÕ<Ûës¡D ø£+{ÏøÏ ø£ì|æ+#˚ |ü]e÷D+˝À

ñ+{≤sTT. ø√&ç>∑T&ÉT¶ <ëìøÏ ̌ ø£ ñ<ëVü≤s¡D.
Ü ø=ìï Je⁄\T ˇø£ ø£D+‘√ ñ+{≤sTT. eT] ø=ìï Je⁄\T

n~Ûø£ dü+K´˝À ø£D≤\qT ø£*– ñ+{≤sTT.
Ü @ø£ ø£D Je⁄\˝Àì ˇø£ ø£D+, ãVüQø£D Je⁄\˝Àì

nìïs¡ø±\ ø£D≤\÷ #˚j·T>∑\ nìï |üqT\q÷ ìs¡«]Ô+#·
>∑\T>∑T‘·T+~.

Ü ø£D+˝À eT÷&ÉT eTTK´yÓTÆq uÛ≤>±\T ñ+{≤sTT. (i) ø£D‘·«#·+
(ii) ø£D≤+>±\‘√ ≈£L&çq ø£DÁ<äe´+. (iii) πø+Á<äø£+.

Ü πø+Á<äø£+ qT+&ç ø£DÁ<äe´eTTqT, πø+Á<äø£‘·«#·+ ẙs¡T#̊düTÔ+~.
Ü πø+Á<äø£+ |üP]Ô>± e´ed”úø£s¡D+ #Ó+<ä≈£î+&Ü, n+fÒ

πø+Á<äø£‘·«#·+ ̋ Òì ø£D≤\qT πø+Á<äø£|üPs¡« ø£D≤\T n+{≤s¡T.
Ü »+‘·Tø£D≤\≈£î _Ûqï+>± eèø£å ø£D≤\T ‘·eT ø£D‘·«#êìï

Äe]+∫ ˇø£  n<äq|ü⁄ bıs¡qT ø£*– ñ+{≤sTT. <ëìì
ªø£Dø£e#·+µ n+{≤s¡T.

Ü bÕ¢dæº&ÉT¢ nqã&˚ s¡+>∑T ø£*–q ø£D≤+>±\T e�ø£å ø£D≤\˝À
e÷Á‘·y˚T ñ+{≤sTT. |üÁ‘·Vü≤]‘·eTT ø£*–q Ä≈£î|ü#·Ãì
bÕ¢dæ¶&É¢qT Vü≤]‘· πsDTe⁄\T n+{≤s¡T.

Ü »+‘·Tø£D≤\˝À ñ+&˚ ∫qï |ü]e÷D+˝À >∑\ ]øÏÔø£\≈£î
_Ûqï+>± e�ø£å ø£D≤\˝À ø£D+ eT<Ûä́ ˝À ˇø£ ô|<ä› ]øÏÔø£
ñ+≥T+~.
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Exercises

  1. Indicate whether the following statements are True (T) or False (F).

(a) Unicellular organisms have one-celled body. (T/F)

(b) Muscle cells are branched. (T/F)

(c) The basic living unit of an organism is an organ. (T/F)

(d) Amoeba has irregular shape. (T/F)

  2. Make a sketch of the human nerve cell. What function do nerve

cells perform?.

  3. Write short notes on the following.

(a) Cytoplasm

(b) Nucleus of a cell

  4. Which part of the cell contains organelles?

  5. Make sketches of animal and plant cells. State three differences

between them.

  6. State the difference between eukaryotes and prokaryotes.

  7. Where are chromosomes found in a cell? State their function.

  8. ‘Cells are the basic structural units of living organisms’. Explain.

  9. Explain why chloroplasts are found only in plant cells?

10. Complete the crossword with the help of clues given below.

Across

1. This is necessary for

photosynthesis.

3. Term for component present

in the cytoplasm.

6. The living substance in the

cell.

8. Units of inheritance present

on the chromosomes.

Down

1. Green plastids.

2. Formed by collection of

tissues.

4. It separates the contents of

the cell from the surrounding

medium.

5. Empty structure in the cytoplasm.

7. A group of cells.

1
 C

2
 O

3
 O

6
 P

7 
T

5 
V

4 
M

8 
G



ø£D+ : ìsêàD+  - $<ÛäT\T 19JeXÊg+

nuÛ≤´kÕ\T

  1. øÏ+~ yêø£́ eTT\T dü‘·́ eTT (T) Ò̋<ë ndü‘·́ eTT (F) nì >∑T]Ô+#·+&ç.
(m) @ø£ ø£DJe⁄\T ˇø£ ø£D+‘√ >∑\ <˚Vü≤+ ø£*– ñ+{≤sTT. (T/F)

(_) ø£+&És¡ ø£D≤\T XÊU≤j·TT‘·+>± ñ+{≤sTT. (T/F)

(dæ) J$˝À ÁbÕ<∏ä$Tø£ ìsêàD≤‘·àø£ Á|üe÷D+ ªnej·Te+µ. (T/F)

(&ç) nMTu≤≈£î ì]∆wü̃ Äø±s¡+ Ò̋<äT. (T/F)

  2. e÷qe Hê&ûø£D+ |ü≥+ ^j·T+&ç. Hê&û ø£D+ ìs¡«]Ô+#˚ $<ÛäT\T @$?
  3. øÏ+~ yêì >∑T]+∫ \|òüTTyê´K´ sêj·T+&ç.

(m) ø£D Á<äe´+
(_) ø£D πø+Á<äø£+

  4. ø£D+˝Àì @ uÛ≤>∑+ ø£D≤+>±\qT ø£*– ñ+≥T+~?
  5. e�ø£å ø£D+, »+‘·T ø£D+ |ü{≤\T ^j·T+&ç. yê{Ï eT<Ûä́  >∑\ eT÷&ÉT uÒ<Ûë\T #Ó|üŒ+&ç?
  6. πø+Á<äø£|üPs¡«, ì»πø+Á<äø£ Je⁄\ eT<Ûä́  uÒ<Ûë\T @$T{Ï?
  7. ø£D+˝À Áø√yÓ÷CÀyéT\T mø£ÿ&É ñ+{≤sTT? yê{Ï $<ÛäT Ò̋$?
  8. ø£D≤\T Je⁄\˝À ªÁbÕ<∏ä$Tø£ ìsêàD≤‘·àø£ Á|üe÷D≤\Tµ $e]+#·+&ç.
  9. Vü≤]‘· πsDTe⁄\T yÓTTø£ÿ\˝ÀH˚ m+<äT≈£î ñ+{≤jÓ÷ $e]+#·+&ç.
  10. |ü<äπø[ì øÏ+<ä Çe«ã&çq Ä<Ûësê\ düVü‰j·T+‘√ |üP]Ô #˚j·T+&ç.
n&É¶+:
1. øÏs¡D »q´dü+jÓ÷>∑ÁøÏj·T≈£î Ç~ nedüs¡+.
3. ø£DÁ<äe´+˝À ñ+&˚ uÛ≤>∑+qT

dü÷∫+#̊|ü<ä+.
6.  ø£D+˝Àì düJe |ü<ës¡ú+.
7. Áø√yÓ÷CÀyéT\ô|’ ñ+&˚ nqTe+•ø£

Á|üe÷D≤\T.
ì\Te⁄:
2. ø£DC≤˝≤\T ø£*dæ @s¡Œ&˚~.
3. ø£D≤\ düeT÷Vü≤+.
4. Ç~ ø£D+˝Àì |ü<ësêú\qT #·T≥TºÁ|üø£ÿ\

ñqï e÷<Ûä́ e÷\ qT+&ç y˚s¡T #˚düTÔ+~.
5. ø£DÁ<ä́ e+˝À ñqï U≤∞ |ü<ës¡ú+.
8. Ä≈£î|ü#·Ã bÕ¢dæº&é‡.

1

7

6

2

3

5

4

8

n

J

Vü≤

|ü

ø£

]

»

ø£
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Extended Learning — Activities and Projects

1. Visit a laboratory for senior secondary students in your school or

in a neighbouring school. Learn about the functioning of a

microscope in the laboratory. Also observe how a slide is observed

under the microscope.

2. Talk to the senior biology teacher in your school or a neighbouring

school. Find out if there are diseases which are passed on from

parents to the offspring. Find out how these are carried and also if

these diseases can be treated. For this you can also visit a doctor.

3. Visit an agriculture extension centre in your area. Find out about

genetically modified (GM) crops. Prepare a short speech for your

class on this topic.

4. Find out about Bt cotton from an agriculture expert. Prepare a

short note on its advantages/disadvantages.

Did You Know?

The cells in the outermost layer of our skin are dead. An average

adult carries around about 2 kg of dead skin. Billions of tiny

fragments of the skin are lost every day. Every time you run your

finger on a dusty table, you shed a lot of old skin.
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nuÛÑ́ düq ø=qkÕ–+|ü⁄ - ø£�‘ê´\T eT]j·TT ÁbÕC…≈£îº\T

1. MT bÕsƒ¡XÊ\ ˝Ò<ë bıs¡T>∑T bÕsƒ¡XÊ\˝Àì Á|üjÓ÷>∑XÊ\qT dü+<ä]Ù+#·+&ç.
Á|üjÓ÷>∑XÊ\˝À dü÷ø£åà<ä]Ùì |üìrs¡T >∑T]+∫ ‘Ó\TdüTø√+&ç. dü÷ø£Î<ä]Ùì øÏ+<ä
ôdÌ¢&é @$<Ûä+>± |ü]o*+#ê˝À ≈£L&Ü H˚s¡TÃø√+&ç.

2.  MT bÕsƒ¡XÊ\ ̋ Ò<ë bıs¡T>∑T bÕsƒ¡XÊ\˝Àì d”ìj·TsY ãj·÷\J {°#·sY‘√ e÷{≤¢&É+&ç.
‘·*¢<ä+Á&ÉT\ qT+∫ dü+‘êHêìøÏ dü+Áø£$T+#˚ yê´<ÛäT\T ñHêïj·÷ nì n&ç–
‘Ó\TdüTø√+&ç.  Ç$ m˝≤ dü+Áø£$TdüTÔHêïsTT, á yê´<ÛäT\≈£î ∫øÏ‘·‡ #˚j·Te#êÃ nì
≈£L&Ü ‘Ó\TdüTø√+&ç. Bì ø√dü+ MTs¡T yÓ’<äT´&çì ≈£L&Ü dü+Á|ü~+#·e#·TÃ.

3. MT ÁbÕ+‘·+˝Àì e´ekÕj·T $düÔs¡D πø+Á<ëìï dü+<ä]Ù+#·+&ç. »qT´|üs¡+>± e÷s¡TŒ
#Ó+~q (õmyéT) |ü+≥\ >∑T]+∫ ‘Ó\TdüTø√+&ç. á n+X¯+ô|’ MT ‘·s¡>∑‹˝À
Á|üdü+>∑+ Çe«&É+ ø√dü+ ˇø£ ∫qï yê´kÕìï ‘·j·÷s¡T #˚j·T+&ç.

4. e´ekÕj·T ì|ü⁄DT&ç qT+∫ _{Ï |ü‹Ô >∑T]+∫ ‘Ó\TdüTø√+&ç. <ëì jÓTTø£ÿ
Á|üjÓ÷»Hê\T/Á|ü‹≈£L\‘·\T ô|’ ˇø£ ∫qï H√{Ÿ ‘·j·÷s¡T #˚j·T+&ç.

MT≈£î ‘Ó\TkÕ?

eTq #·s¡à+ jÓTTø£ÿ yÓ\T|ü* bıs¡̋ Àì ø£D≤\T Je+ Ò̋ì$. dü>∑≥Tq ˇø£ e´øÏÔ düTe÷s¡T
2 øÏ̋ À\ eT�‘· #·sêàìï ø£*– ñ+{≤&ÉT. Á|ürs√p _*j·Tq¢ ø=B› #·s¡à+ ∫qï ∫qï eTTø£ÿ\qT
ø√˝ÀŒ‘·T+~. <äTeTTà|ü{Ïºq fÒãT˝Ÿ MT<ä y˚*ì ø£~*+∫q Á|ü‹kÕØ, MT bÕ‘· #·s¡à ø£D≤\T
#ê˝≤ nø£ÿ&É sê* ñ+{≤sTT.
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MICROORGANISMS : FRIEND AND FOEMICROORGANISMS : FRIEND AND FOE

Y
ou have seen several kinds of

plants and animals. However,

there are other living organisms

around us which we normally cannot

see. These are called microorganisms

or microbes. For example, you might

have observed that during the rainy

season moist bread gets spoilt and its

surface gets covered with greyish white

patches. Observe these patches through

a magnifying glass. You will see tiny,

black rounded structures. Do you know

what these structures are and where do

these come from?

2.1 Microorganisms

Activity 2.1

Collect some moist soil from the

field in a beaker and add water to

it. After the soil particles have

settled down, observe a drop of

water from the beaker under a

microscope. What do you see ?

Activity 2.2

Take a few drops of water from a

pond. Spread on a glass slide and

observe through a microscope.

Do you find tiny organisms moving

around?

These observations show that water
and soil are full of tiny organisms,
though not all of them fall into the
category of microbes. These
microorganisms or microbes are so
small in size that they cannot be seen
with the unaided eye. Some of these,
such as the fungus that grows on bread,
can be seen with a magnifying glass.
Others cannot be seen without the help
of a microscope. That is why these are
called microorganisms or microbes.

Microorganisms are classified into
four major groups. These groups are
bacteria, fungi, protozoa and some
algae. Some of these common
microorganisms are shown in
Figs. 2.1 - 2.4.

Viruses are also microscopic but are
different from other microorganisms.
They, however, reproduce only inside the
cells of the host organism, which may be
a bacterium, plant or animal. Some of
the viruses are shown in Fig. 2.5.
Common ailments like cold, influenza (flu)
and most coughs are caused by viruses.
Serious diseases like polio and chicken
pox are also caused by viruses.

Diseases like dysentery and malaria
are caused by protozoa(protozoans)
whereas  typhoid and tuberculosis (TB)
are bacterial diseases.

You have learnt about some of
these microorganisms in Classes VI

and VII.
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MTs¡T nH˚ø£ s¡ø±\ yÓTTø£ÿ\T eT]j·TT »+‘·Te⁄\qT #·÷dæ
ñ+{≤s¡T. nsTT‘˚, eTq #·T≥÷º kÕ<Ûës¡D+>± eTq ø£fi¯fl‘√
#·÷&É̋ Òì Ç‘·s¡ Je⁄\T ≈£L&Ü ñHêïsTT. M{Ïì dü÷ø£ÎJe⁄\T
n+{≤s¡T. ñ<ëVü≤s¡D≈£î, esê¸ø±\+˝À ‘˚eT>± ñqï s=f…º
#Ó&çb˛e&É+ eT]j·TT <ëì ñ|ü]‘·\+ô|’ ã÷&ç<ä s¡+>∑T,
‘Ó\¢{Ï eT#·Ã\‘√ ø£|üŒã&ç ñ+&É{≤ìï MTs¡T >∑eTì+∫
ñ+&Ée#·TÃ. uÛÑ÷‘·<ä›+ <ë«sê á eT#·Ã\qT |ü]o*+#·+&ç.
MT≈£î ∫qï∫qï, q\¢{Ï, >∑T+Á&Éì ìsêàD≤\T ø£ì|ækÕÔsTT.
á ìsêàD≤\T @$T{À, Ç$ mø£ÿ&É qT+&ç e#êÃjÓ÷ MT≈£î
‘Ó\TkÕ?

2.1 dü÷ø£ÎJe⁄\T
ø£�‘·́ + 2.1

bı\+ qT+&ç ø=+‘· ‘̊eT‘√ ≈£L&çq eT{Ïºì ̌ ø£ ;ø£s¡T
˝ÀøÏ ùdø£]+∫ <ëìøÏ ̇ s¡T ø£\|ü+&ç. eT{Ïº πsDTe⁄\T
ÁøÏ+~øÏ #˚] dæús¡|ü&çq ‘·sê«‘·, ;ø£sY qT+&ç ̌ ø£ #·Tø£ÿ
˙{Ïì rdüTø=ì dü÷ø£Î<ä]Ùì  <ë«sê  |ü]o*+#·+&ç.
MTs¡T @$T >∑eTì+#ês¡T?

ø£�‘·́ + 2.2
ˇø£ #Ós¡Te⁄ qT+&ç ø=ìï #·Tø£ÿ\ ̇ {Ïì rdüTø=ì >±¢dt
ôd’ ¢&é MT<ä $dü Ô]+|üCÒdæ dü÷ø£Î<ä]Ùì <ë«sê
|ü]o*+#·+&ç.

∫qï ∫qï Je⁄\T n≥÷ Ç≥÷ ø£<äT\T‘·T+&É{≤ìï  MTs¡T
>∑eTì+#êsê?

á |ü]o\q\T, ̇ s¡T eT]j·TT H̊\ ∫qï ∫qï Je⁄\‘√
≈£L&ç ñHêïj·Tì ‘Ó*j·T#˚düTÔHêïsTT. nsTT‘˚ ne˙ï
dü÷ø£ÎJe⁄\ es¡ Z+˝ÀøÏ sêe⁄. á dü÷ø£ÎJe⁄\T
|ü]e÷D+˝À ∫qï$>± ñ+&ç e÷eT÷\T ø£+{Ï‘√
#·÷&É̋ Òq+‘·>± ñ+{≤sTT. M{Ï̋ À,  Áu…&é ô|’ ô|]π>  •©+Á<Ûë\
e+{Ï ø=ìï Je⁄\qT uÛÑ÷‘·<ä›+‘√ #·÷&Ée#·TÃ. $T–*qyê{Ïì
dü÷ø£Î<ä]Ùì düVü‰j·T+ ̋ Ò≈£î+&Ü #·÷&É̋ ÒeTT. n+<äTπø M{Ïì
dü÷ø£ÎJe⁄\T nì n+{≤s¡T.

dü÷ø£ÎJe⁄\T Hê\T>∑T Á|ü<Ûëq düeT÷Vü‰\T>± eØZø£]+#·
ã&Ü¶sTT. n$  u≤ø°º]j·÷, •©+Á<Ûë\T, Áb˛{ÀCÀyê, ø=ìï
XË’e˝≤\T. ø=ìï kÕ<Ûës¡D dü÷ø£ÎJe⁄\T |ü≥+ 2.1 -
2.4\˝À #·÷|üã&Ü¶sTT.

yÓ’s¡dt\T ≈£L&Ü dü÷ø£ÎyÓTÆqẙ. ø±ì Ç$ dü÷ø£ÎJe⁄\ø£Hêï
_ÛqïyÓTÆq$. nsTT‘˚ n‹<Û̊j·T J$ jÓTTø£ÿ  ø£D≤\ ˝À|ü\
e÷Á‘·ẙT Á|ü‘·T´‘·Œ‹Ô »s¡T|ü⁄≈£î+{≤sTT. Ç$ u≤ø°º]j·÷, yÓTTø£ÿ
Ò̋<ë »+‘·Te⁄ ø±e#·TÃ. yÓ’s¡dt\˝À ø=ìï |ü≥+ 2.5˝À

#·÷|üã&Ü¶sTT. yÓ’s¡dt\T, »\TãT, ÇHé |òü⁄¢jÓT+C≤ (|òüP¢)
eT]j·TT #ê˝≤ s¡ø±\ <ä>∑TZ\ e+{Ï kÕ<Ûës¡D  s¡T>∑à‘·\qT
ø£\T>∑CÒkÕÔsTT.  b˛*jÓ÷ eT]j·TT ∫¬øHé bÕø˘‡  e+{Ï
rÁeyÓTÆq yê´<ÛäT\T  ≈£L&Ü yÓ’s¡dt\ e\q ø£\T>∑T‘êsTT.

$πs#·Hê\T (&çôd+Á{°) eT]j·TT eT˝Ò]j·÷ e+{Ï
yê´<ÛäT\T Áb˛{ÀCÀe (Áb˛{ÀCÀeqT¢) e\q ø£\T>∑T‘êsTT.
nsTT‘˚ f…ÆbòÕsTT&é eT]j·TT ø£åj·T ({Ï_) e+{Ï$ u≤ø°º]j·÷
e\q ø£*π> yê´<ÛäT\T.

MTs¡T 6 eT]j·TT 7 ‘·s¡>∑‘·T˝À¢ ø=ìï dü÷ø£ÎJe⁄\
>∑T]+∫  ‘Ó\TdüT≈£îHêïs¡T ø£<ë.

dü÷ø£ÎJe⁄\T : ùdïVæ≤‘·T\T - X¯Á‘·Te⁄\Tdü÷ø£ÎJe⁄\T : ùdïVæ≤‘·T\T - X¯Á‘·Te⁄\T
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Fig. 2.4 : Fungi

Fig. 2.1: Bacteria

Chlamydomonas Spirogyra

Fig. 2.2 : Algae

Amoeba

Paramecium

Fig. 2.3 : Protozoa

Bread mould Penicillium Aspergillus
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|ü≥+ 2.4: •©+Á<Ûë\T

|ü≥+ 2.1: u≤ø°º]j·÷

ø±¢$T&√yÓ÷Hêdt ôd’Œs√¬>’sê

|ü≥+ 2.2: XË’e˝≤\T

nMTu≤

bÕs¡MTwæj·T+

|ü≥+ 2.3: Áb˛{ÀCÀyê

s=f…º ã÷E (Áu…&é eTÚ˝Ÿ¶) ô|˙‡*j·T+ ÄdüŒ]®\¢dt
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2.2 Where do Microorganisms

Live?

Microorganisms may be single-celled

like bacteria, some algae and protozoa,

or multicellular, such as many algae

and fungi. They live in all types of

environment, ranging from ice cold

climate to hot springs; and deserts to

marshy lands. They are also found

inside the bodies of animals including

humans. Some microorganisms

grow on other organisms while others

exist freely.

2.3 Microorganisms and Us

Microorganisms play an important role

in our lives. Some of them are beneficial

in many ways whereas some others are

harmful and cause diseases. Let us

study about them in detail.

Microorganisms have been used for

the production of alcohol since ages.

Friendly Microorganisms

Microorganisms are used for various

purposes. They are used in the

preparation of curd, bread and cake.

Curd contains several micro-

organisms. Of these, the bacterium,

Lactobacillus  promotes the formation

of curd. It multiplies in milk and

converts it into curd. Bacteria are also

involved in the making of cheese,

pickles and many other food items. An

important ingredient of rava (sooji )

idlis and bhaturas is curd. Can you

guess why? Bacteria and yeast are

also helpful for fermentation of rice

idlis and dosa batter.

Fig. 2.5 : Viruses

I saw that my mother

added a little curd to

warm milk to set curd for

the next day. I wonder

why?

They are also used in cleaning up

of the environment. For example, the

organic wastes (vegetable peels,

remains of animals,  faeces, etc.) are

broken down into harmless and usable

substances by bacteria. Recall that

bacteria are also used in the

preparation of medicines. In

agriculture they are used to increase

soil fertility by fixing nitrogen.

Making of Curd and Bread

You have learnt in Class VII that milk is

turned into curd by bacteria.
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spoon of yeast powder to the sugar

solution. Keep it covered in a warm

place for 4-5 hours. Now smell the

solution.  Can you get a smell?

Louis Pasteur

discovered

fermentation

in 1857.

In 1929, Alexander

Fleming was working

on a culture of disease-

causing bacteria.

Suddenly he found the

spores of a little green mould in one

of his culture plates. He observed that

the presence of mould prevented the

growth of bacteria. In fact, it also killed

many of these bacteria. From this the

mould penicillin was prepared.

This is the smell of alcohol as sugar

has been converted into alcohol by

yeast. This process of conversion of

sugar into alcohol is known as

fermentation.

Activity 2.3

Take ½ kg flour (atta or maida),

add some sugar and mix with

warm water. Add a small amount

of yeast powder and knead to

make a soft dough. What do you

observe after two hours? Did you

find the dough rising?

Maida with yeast powder

Raised maida

Fig. 2.6

Yeast reproduces rapidly and

produces carbon dioxide during

respiration. Bubbles of the gas fill the

dough and increase its volume (Fig.

2.6). This is the basis of the use of  yeast

in the baking industry for making

breads, pastries and cakes.

Commercial Use of Microorganisms

Microorganisms are used for the large scale

production of alcohol, wine and acetic acid

(vinegar). Yeast is used for commercial

production of alcohol and wine. For this

purpose yeast is grown on natural sugars

present in grains like barley, wheat, rice,

crushed fruit juices, etc.

Activity 2.4

Take a 500 mL beaker filled upto

¾ with water. Dissolve 2-3

teaspoons of sugar in it. Add half a

Medicinal Use of Microorganisms

Whenever you fall ill the doctor may

give you some antibiotic tablets,

capsules or injections such as of

penicillin. The source of these

medicines is microorganisms. These

medicines kill or stop the growth of the

disease-causing microorganisms. Such

medicines are called antibiotics.

These days a number of antibiotics are

being produced from bacteria and

fungi. Streptomycin, tetracycline and

erythromycin are some of the
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bÂ&ÉsY ø£\|ü+&ç. 4-5 >∑+≥\T yÓ#·Ãì Á|ü<˚X¯+˝À
eT÷‘·ô|{Ïº ñ+#·+&ç. Ç|ü⁄Œ&ÉT Á<ëeD+ jÓTTø£ÿ  yêdüq
#·÷&É+&ç. MTs¡T yêdüqqT >∑eTì+#êsê?

Ç~ ádtº e\q #·¬øÿs¡ Ä\ÿVü‰ Ÿ̋>± e÷s¡Ãã&É≥+ e\q
@s¡Œ&çq Ä\ÿVü‰ Ÿ̋ yêdüq. #·¬øÿs¡qT Ä\ÿVü‰ Ÿ̋>±  e÷πsÃ á
Á|üÁøÏj·TqT øÏD«q+ n+{≤s¡T.

\÷sTTdt bÕX¯ÃsY
1857˝À øÏD«q+qT

ø£qT>=Hêïs¡T.

1929˝À n …̋>±®+&ÉsY ô|ò¢$T+>¥
yê´~Û ø±s¡ø£ u≤ø°º]j·÷\  es¡∆q+
ô|’ |ü]XÀ<Ûäq #˚düTÔ+&É>±. ‘·q
es¡∆q+ ù|¢≥¢̋ À ˇø£<ëì˝À ∫qï

Ä≈£î|ü#·Ãì •©+Á<Ûä+ jÓTTø£ÿ dæ<ä› ;C≤\qT ø£qT>=Hêïs¡T.
á •©+Á<Ûä+ u≤ø°º]j·÷ ô|s¡T>∑T<ä\qT ìs√~Û+∫+<äì
Äj·Tq >∑eTì+#ês¡T. yêdü ÔyêìøÏ, Ç~ #ê˝≤
u≤ø°º]j·÷qT #·+|æ+~ ≈£L&Ü. á •©+Á<Ûä+ qT+&ç
ô|ì‡*Hé ‘·j·÷s¡T #˚j·Tã&ç+~.

ø£�‘·́ + 2.3
1/2 øÏ̋ À |æ+&ç (Ä{≤ ̋ Ò<ë yÓTÆ<ë) rdüTø=ì,  ø=+#Ó+
#·¬øÿs¡ y˚dæ, yÓ#·Ãì ˙{Ï‘√ ø£\|ü+&ç. ø=~›>± ádtº
bÂ&ÉsY #̊]Ã yÓT‘·Ôì |æ+&ç̋ ≤>± ø£\|ü+&ç. ¬s+&ÉT >∑+≥\
‘·s¡Tyê‘·  MTs¡T @$T |ü]o*+#ês¡T? |æ+&ç
|ü]e÷D+˝À ô|]–q≥T¢>± MTs¡T >∑eTì+#êsê?

ádtº bÂ&ÉsY ø£*|æq yÓTÆ<ë

|ü]e÷D+˝À ô|]–q yÓTÆ<ë
|ü≥+ 2.6

ádtº  y˚>∑+>± Á|ü‘·T´‘·Œ‹Ô »s¡T|ü⁄‘·÷ XÊ«düÁøÏj·T˝À
ø±s¡“Hé &Ó’ Ä¬ø’‡&éqT ñ‘·Œ‹Ô #̊düTÔ+~. yêj·TTe⁄ jÓTTø£ÿ ãT&É>∑\T
|æ+&ç |òüTq|ü]e÷D≤ìï ô|+#·T‘êsTT (|ü≥+ 2.6). uÒøÏ+>¥
|ü]ÁX¯eT˝À s=f…º\T, ù|Ád”º\T, πø≈£î\T ‘·j·÷s¡T #˚j·T&É+˝À
ádtº qT ñ|üjÓ÷–+#·&ÜìøÏ Ç<˚ ø±s¡D+.

dü÷ø£ÎJe⁄\ yêDÏ»´ |üs¡yÓTÆq ñ|üjÓ÷>±\T
Ä\ÿVü‰˝Ÿ, yÓ’Hé eT]j·TT mdæ{Ïø˘ j·÷dæ&é (yÓì>∑sY) \qT
n~Ûø£ |ü]e÷D+˝À ñ‘·Œ‹Ô #˚j·T&É+˝À dü÷ø£ÎJe⁄\qT
ñ|üjÓ÷–kÕÔs¡T. ádtºqT eT<ä́ + eT]j·TT yÓ’Hé jÓTTø£ÿ yêDÏ»´
ñ‘·Œ‹ÔøÏ ñ|üjÓ÷–kÕÔs¡T. Bì ø=s¡≈£î u≤Ø¢, >√<ÛäTeT\T,
_j·T´+ e+{Ï <ÛëHê´\T, |ü+&É¢ s¡kÕ\T yÓTT<ä̋ …’q  yê{Ï̋ À
ñ+&˚ düVü≤» #·¬øÿs¡\ô|’ ádtº qT ô|+#·T‘ês¡T.

ø£�‘·́ +  2.4
500 mL ;ø£sY rdüTø√ì ¾ e+‘·T es¡≈£î ˙{Ï‘√
ì+|ü+&ç. n+<äT˝À 2-3 {°dü÷Œq¢ #· ¬øÿs¡qT
ø£]–+#·+&ç. |ü+#·<ës¡ Á<ëeD+˝À ns¡ #Ó+#ê ádtº

dü÷ø£ÎJe⁄\ Wwü<Ûä |üs¡yÓTÆq ñ|üjÓ÷>±\T
MTs¡T nHês√>±´ìøÏ >∑T¬s’q|ü⁄Œ&É̋ ≤¢ &Üø£ºsY MT≈£î ô|ì‡*Hé
e+{Ï ø=ìï dü÷ø£ÎJeHêX¯ø£ e÷Á‘·\T, ø±´|üP‡˝Ÿ‡ Ò̋<ë
Ç+C…ø£åqT¢  Çe«e#·TÃ. á eT+<äT\≈£î eT÷\+ dü÷ø£ÎJe⁄\T.
á eT+<äT\T yê´~Û ø£*–+#˚ dü÷ø£ÎJe⁄\qT #·+|ü⁄‘êsTT
Ò̋<ë yê{Ï ô|s¡T>∑T<ä\qT ìs√~ÛkÕÔsTT. Ç≥Te+{Ï eT+<äT\qT

dü÷ø£ÎJeHêX¯ø±\T (j·÷+{°ãj·÷{Ïø˘‡) n+{≤s¡T. á
s√E˝À¢ u≤ø°º]j·÷ eT]j·TT •©+Á<Ûë\ qT+&ç nH˚ø£
dü÷ø£ÎJeHêX¯ø±\T ñ‘·Œ‹Ô  #˚j·Tã&ÉT‘·THêïsTT.
kÕ<Ûës¡D+>± eTq≈£î ‘Ó*dæq Åôdºb˛ºyÓTÆdæHé, f…Á{≤ôd’øÏ¢Hé
eT]j·TT m]Á<∏√yÓTÆdæHé nH˚$ ø=ìï •©+Á<Ûë\T eT]j·TT
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commonly known antibiotics which are

made from fungi and bacteria. The

antibiotics are manufactured by

growing specific microorganisms and

are used to cure a variety of diseases.

Antibiotics are even mixed with the

feed of livestock and poultry to check

microbial infection in animals. They are

also used to control many plant

diseases.

It is important to remember that

antibiotics should be taken only on

the advice of a qualified doctor. Also

you must complete the course

prescribed by the doctor. If you take

antibiotics when not needed or in

wrong doses, it may make the drug

less effective when you might need

it in future. Also antibiotics taken

unnecessarily may kill the beneficial

bacteria in the body. Antibiotics,

however, are not effective against

cold and flu as these are caused by

viruses.

Vaccine

protected from the disease-causing

microbes for ever. This is how a vaccine

works. Several diseases, including

cholera, tuberculosis, smallpox and

hepatitis can be prevented by

vaccination.

Edward Jenner

discovered the

vaccine for small-

pox in 1798.

Why are children/infants

given vaccination?

When a disease-carrying microbe enters

our body, the body produces antibodies

to fight the invader. The body also

remembers how to fight the microbe if

it enters again. If dead or weakened

microbes are introduced into a healthy

body, the body fights and kills

the invading bacteria by producing

suitable antibodies. The antibodies

remain in the body and we are

In your childhood, you must have

been given injections to protect

yourself against several diseases.

Can you prepare a l ist of these

diseases? You may take help from

your parents.

It is essential to protect all children

against these diseases. Necessary

vaccines are available in the nearby

hospitals. You might have seen the

advertisement on TV and newspapers

regarding protection of children against

polio under the Pulse Polio Programme.

Polio drops given to children are

actually a vaccine.

A worldwide campaign against

smallpox has finally led to its

eradication from most parts of the world.

These days vaccines are made on a

large scale from microorganisms  to

protect humans and other animals

from several diseases.

Increasing Soil Fertility

Some bacteria  (Fig. 2.7) are able to fix

nitrogen from the atmosphere to enrich

soil with nitrogen and increase its

fertility. These microbes are commonly

called biological nitrogen fixers.
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u≤ø°º]j·÷ qT+&ç ‘·j·÷s¡T#˚j·Tã&çq dü÷ø£ÎJeHêX¯ø±\T.
Ç$ ì]›wüº dü÷ø£ÎJe⁄\qT ô|+#·&É+ <ë«sê ‘·j·÷s¡T
#˚j·Tã&É‘êsTT. Ç$ $$<Ûä s¡ø±\ yê´<ÛäT\qT qj·T+
#˚j·T&ÜìøÏ ñ|üjÓ÷–+#·ã&É‘êsTT.

»+‘·Te⁄\˝À dü÷ø£ÎJe⁄\ dü+Áø±eT´‘·qT n<äT|ü⁄
#˚j·T&ÜìøÏ |üX¯óe⁄\T eT]j·TT bÂÁ©º jÓTTø£ÿ y˚T‘·˝À
dü÷ø£ÎJeHêX¯ø±\qT ≈£L&Ü ø£\T|ü⁄‘ês¡T. nH˚ø£ yÓTTø£ÿ\
yê´<ÛäT\qT  ìj·T+Á‹+#·&ÜìøÏ ≈£L&Ü M{Ïì  ñ|üjÓ÷–kÕÔs¡T.

ns¡Ω‘· ø£*–q yÓ’<äT´&ç dü\Vü‰  y˚Ts¡≈£î e÷Á‘·y˚T
dü÷ø£ÎJeHêX̄ø±\qT rdüTø√yê\ì  >∑Ts¡TÔ+#·Tø√e&É+
eTTK´+. n˝≤π>, &Üø£ºsY dü÷∫+∫q  ø√s¡T‡qT  MTs¡T
$~Û>± |üP]Ô #̊j·÷*. nedüs¡+ ̋ Òq|ü⁄Œ&ÉT  ̋ Ò<ë ‘·|üð&ÉT
yÓ÷‘ê<äT˝À dü÷ø£ÎJeHêX¯ø±\qT rdüT≈£îqï≥¢sTT‘˚,
uÛÑ$wǘ ‘·TÔ̋ À MT≈£î nedüs¡yÓTÆq|ü⁄Œ&ÉT Wwü<Ûä+ ‘·≈£îÿe
Á|üuÛ≤ee+‘·+>± ñ+&Ée#·TÃ. n˝≤π>, nqedüs¡+>±
rd ü T≈ £ îH ˚  d ü÷ø £ÎJeHêX ¯ø±\T X ¯Øs ¡+˝Àì
Á|üjÓ÷»qø£s¡yÓTÆq u≤ø°º]j·÷qT #·+|üe#·TÃ.  nsTT‘̊,
dü÷ø£ÎJeHêX̄ø±\T »\TãT eT]j·TT |òüP¢≈£î e´‹πsø£+>±
düeTs¡úe+‘·+>± ñ+&Ée⁄ m+<äTø£+fÒ Ä yê´<ÛäT\T yÓ’s¡dt\
e\q ø£\T>∑T‘êsTT.

yê´øÏ‡Hé ({°ø±\T)

Á|ü‹s¡ø£åø±\T <˚Vü≤+˝À ñ+{≤sTT. eTq+ yê´~Û ø£*–+#̊
dü÷ø£ÎJe⁄\ qT+&ç m|üŒ{ÏøÏ s¡øÏå+#·ã&É‘êeTT. á  $<Ûä+>±
yêøÏ‡Hé |üì#̊düTÔ+~.  {°ø±\T ẙj·T&É+ <ë«sê ø£\sê, ø£åj·T,
eTX̄S∫ eT]j·TT ôV≤|üf…Æ{Ïdt‘√ düVü‰ nH̊ø£ yê´<ÛäT\qT
ìs√~Û+#·e#·TÃ.

m&É«sY¶ C…qïsY 1798˝À
eTX¯S∫ yê´~ÛøÏ {°ø±qT
ø£qT>=Hêïs¡T.

|æ\¢\T/•X¯óe⁄\≈£î m+<äT≈£î
yê´øÏ‡H˚wüHé Çe«ã&ÉT‘·T+~?

yê´~Ûø±s¡ø£ dü÷ø£ÎJe⁄\T eTq <̊Vü≤+˝ÀøÏ Á|üẙ•+∫q|ü⁄Œ&ÉT,
<ë&ç #̊dæq yê{Ï‘√ b˛sê&É{≤ìøÏ eTq <̊Vü≤+ Á|ü‹s¡ø£åø±\qT
ñ‘·Œ‹Ô #̊düTÔ+~. dü÷ø£ÎJe⁄\T eT∞¢ Á|üẙ•ùdÔ m˝≤ b˛sê&Ü˝À
≈£L&Ü eTq <̊Vü≤+ >∑Ts¡TÔ+#·T≈£î+≥T+~. ø±ã{Ïº, #·ìb˛sTTq
Ò̋<ë ã\V”≤q|üs¡#·ã&çq dü÷ø£ÎJe⁄\qT Äs√>∑́ ø£s¡yÓTÆq

<˚Vü≤+˝ÀøÏ Á|üy˚X¯ô|&ç‘˚, <˚Vü≤+ ‘·–q Á|ü‹s¡ø£åø±\qT
ñ‘·Œ‹Ô #̊dæ <ë&ç #̊dæq u≤ø°º]j·÷‘√ b˛sê&ç, #·+|ü⁄‘·T+~.

MT u≤\´+˝À, MT≈£î nH̊ø£ yê´<ÛäT\  qT+&ç  s¡øÏå+#·{≤ìøÏ
Ç+C…ø£åqT¢ Ç∫Ã ñ+{≤s¡T. á yê´<ÛäT\  C≤_‘êqT MTs¡T
‘·j·÷s¡T #̊j·T>∑\sê?  MTs¡T MT ‘·*¢<ä+Á&ÉT\ qT+∫ kÕj·T+
rdüTø√+&ç.

á yê´<ÛäT\ qT+&ç |æ\¢\+<ä]ì s¡øÏå+#·&É+ #ê˝≤
nedüs¡+. düMT|ü+˝Àì ÄdüT|üÁ‘·T˝À¢  Ç+<äT≈£î nedüs¡yÓTÆq
yê´øÏ‡Hé\T n+<äTu≤≥T˝À ñ+{≤sTT. |ü˝Ÿ‡ b˛*jÓ÷
ø±s¡́ Áø£eT+ ÁøÏ+<ä b˛*jÓ÷ qT+&ç |æ\¢\≈£î s¡ø£åD ø£*Œ+#·{≤ìøÏ
dü+ã+~Û+∫q Á|üø£≥q\qT {Ï.$.˝À eT]j·TT yêsêÔ|üÁ‹ø£\˝À
MTs¡T #·÷ùd ñ+{≤s¡T. yêdüÔyêìøÏ |æ\¢\≈£î  Ç#̊Ã á b˛*jÓ÷
#·Tø£ÿ\T {°ø± Ò̋.

Á|ü|ü+#·yê´|üÔ+>± eTX̄S∫ yê´~ÛøÏ e´‹πsø£+>± »]–q
Á|ü#ês¡+ e\¢ Á|ü|ü+#·+˝Àì #ê˝≤ ÁbÕ+‘ê\ qT+&ç <ëì
ìs¡÷à\q kÕ<Ûä́ eTsTT+~.

á s√E˝À¢ nH˚ø£ yê´<ÛäT\ qT+&ç e÷qe⁄\qT, Ç‘·s¡
»+‘·Te⁄\qT s¡øÏå+#·&ÜìøÏ  dü÷ø£ÎJe⁄\ qT+&ç ô|<ä› m‘·TÔq
yê´øÏ‡qT¢ ‘·j·÷s¡T  #˚j·Tã&ÉT‘·THêïsTT.

uÛÑ÷kÕsêìï ô|+#·&É+
ø=ìï u≤ø°º]j·÷\T (|ü≥+ 2.7) yê‘êes¡D+ qT+&ç
qÁ‘·»ìì Á>∑Væ≤+∫, H˚\˝À kÕú|üq #˚j·T&É+ <ë«sê
uÛÑ÷kÕsêìï ô|+∫, H˚\qT kÕs¡e+‘·+ #˚kÕÔsTT. á
dü÷ø£ÎJe⁄\qT kÕ<Ûës¡D+>± Je qÁ‘·»ì kÕú|üø±\T
(ãjÓ÷˝≤õø£̋ Ÿ HÓ’Á{À»Hé |òæø£‡s¡T¢) n+{≤s¡T.
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Cleaning the Environment

Boojho and Paheli had observed the

school gardener making manure. Along

with their friends, they collected wastes

of plants, vegetables and fruits from

nearby houses and  gardens. They put

them in a pit meant for waste disposal.

After some time, it decomposed and got

converted to manure. Boojho and

Paheli wanted to know how this had

happened.

Activity 2.5

Take two pots and fill each pot half

with soil. Mark them A and B. Put

plant waste in pot A and things like

polythene bags, empty glass bottles

and broken plastic toys in pot B.

Put the pots aside. Observe them

after 3-4 weeks.

Do you find any difference in the

contents of the two pots? If so, what is

the difference? You will find that plant

waste  in pot A, has been decomposed.

How did this happen? The plant waste

has been converted into manure by the

action of microbes. The nutrients

released in the process can be used

by the plants again.

Did you notice that in pot B, the

polythene bags, empty glasses, bottles

and broken toy parts did not undergo

any such change? The microbes could

not ‘act’ on them and convert them into

manure.

You often see large amounts of

dead organic matter in the form of

decaying plants and sometimes dead

animals on the ground. You find

that they disappear after some time.

This is because the microorganisms

decompose dead organic waste of

plants and animals converting them

into simple substances. These

substances are again used by other

plants and animals.  Thus, micro-

organisms can be used to degrade the

harmful and smelly substances and

thereby clean up the environment.

2.4 Harmful Microorganisms

Microorganisms are harmful in many

ways. Some of the microorganisms

cause diseases in human beings, plants

and animals. Such disease-causing

Fig. 2.7 : The Nitrogen fixing cyanobacteria (blue green algae)
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|üsê´es¡D≤ìï X¯óÁuÛÑ+ #˚j·T&É+
bÕsƒ¡XÊ\ ‘√≥e÷* ùd+ÁBj·T ms¡Te⁄ ‘·j·÷s¡T #˚j·T&Üìï
uÛÀCÀ eT]j·TT |üùV≤©  >∑eTì+#ês¡T. ‘·eT ùdïVæ≤‘·T\‘√
ø£*dæ düMT|ü+˝Àì Çfi¯ó¢, ‘√≥\ qT+∫ yÓTTø£ÿ\T,
≈£Ls¡>±j·T\T, |ü+&É¢ e´sêú\qT ùdø£]+#ês¡T. yê{Ïì
bÕs¡ẙj·T&ÜìøÏ ñ<̊›•+∫q >=sTT´˝À yês¡T yê{Ïì ẙXÊs¡T.
ø=+‘·ø±\+ ‘·s¡Tyê‘·, n$ ≈£î[flb˛sTT ùd+ÁBj·T ms¡Te⁄>±
e÷s¡Ãã&ç+~. á e÷s¡TŒ m˝≤ »s¡T>∑T‘·T+<√ uÛÀCÀ eT]j·TT
|üùV≤© ‘Ó\TdüTø√yê\qT≈£î+≥THêïs¡T.

ø£�‘·́ + 2.5
¬s+&ÉT ≈£î+&É\T rdüTø=ì Á|ü‹ ≈£î+&ÉqT dü>∑+ eT{Ïº‘√
ì+|ü+&ç. yê{Ïì A eT]j·TT B >± e÷sYÿ #˚j·T+&ç.
yÓTTø£ÿ e´sêú\qT ≈£î+&É - A ˝À ñ+#·+&ç. bÕ*~∏Hé
u≤´>∑T\T, U≤∞ >±E d”kÕ\T eT]j·TT |ü–*q bÕ¢dæºø˘
u§eTà\T e+{Ï yê{Ïì ≈£î+&É - B ˝À ñ+#·+&ç.
á ≈£î+&É\qT |üø£ÿq ô|≥º+&ç. 3-4 yêsê\ ‘·s¡Tyê‘·
yê{Ïì |ü]o*+#·+&ç.

¬s+&ÉT ≈£î+&É\˝Àì |ü<ësêú˝À¢ @<Ó ’Hê e÷s¡TŒ
>∑T]Ô+#êsê? n˝≤¬>’‘˚, Ä e÷s¡TŒ @$T{Ï?  ≈£î+&É A ̋ Àì
yÓTTø£ÿ  e´sêú\T ≈£î[flb˛sTTq≥T¢>± MTs¡T >∑T]ÔkÕÔs¡T. Ç~
m˝≤ »]–+~? dü÷ø£ÎJe⁄\ #·s¡́  <ë«sê yÓTTø£ÿ\ e´sêú\T

ùd+ÁBj·T ms¡Te⁄>± e÷s¡Ãã&Ü¶sTT. á Á|üÁøÏj·T˝À $&ÉT<ä̋ …’q
b˛wüø±\qT yÓTTø£ÿ\T eT∞¢ ñ|üjÓ÷–+#·Tø√e#·TÃ.

≈£î+&É B ̋ À bÕ*~∏Hé u≤´>∑T\T, U≤∞ >±¢düT\T, u≤{Ï̋ Ÿ‡
eT]j·TT $]–q u§eTà uÛ≤>±\T m≥Te+{Ï e÷s¡TŒ≈£î
>∑T]ø±ø£b˛e&Üìï MTs¡T >∑eTì+#êsê? dü÷ø£ÎJe⁄\T yê{Ïô|’
ª#·s¡́ µ »s¡|ü̋ Òe⁄ eT]j·TT ùd+ÁBj·T ms¡Te⁄>±q÷ e÷s¡Ã Ò̋e⁄.

MTs¡T ‘·s¡#·T>± n~Ûø£ |ü]e÷D+˝À #·ìb˛sTTq
ùd+ÁBj·T |ü<ësêúìï ≈£î[¢b˛‘·Tqï yÓTTø£ÿ\T, ø=ìïkÕs¡T¢
#·ìb˛sTTq »+‘·Te⁄\ s¡÷|ü+˝À uÛÑ÷$Tô|’ #·÷düTÔ+{≤s¡T.
ø=+‘· ø±\+ ‘·s¡Tyê‘· Ä |ü<ësêú\T n<ä�X¯́ + ne⁄‘êsTT.
m+<äTø£+fÒ yÓTTø£ÿ\T eT]j·TT »+‘·Te⁄\ jÓTTø£ÿ ùd+ÁBj·T
e´sêú\qT dü÷ø£ÎJe⁄\T $∫Ã¤qï+ #˚dæ, yê{Ïì düs¡fi¯
|ü<ësêú\T>± e÷s¡TkÕÔsTT. á |ü<ësêú\qT  Ç‘·s¡ yÓTTø£ÿ\T
eT]j·TT »+‘·Te⁄\T eT∞¢ ñ|üjÓ÷–+#·T≈£î+{≤sTT. á
$<Ûä+>± dü÷ø£ÎJe⁄\qT Vü‰ìø£s¡yÓTÆq eT]j·TT #Ó&ÉT yêdüq
>∑\ |ü<ësêú\qT $∫Ã¤qï+ #˚dæ, ‘·<ë«sê |üsê´es¡D≤ìï
X¯óÁuÛÑ+ #˚j·T&ÜìøÏ ñ|üjÓ÷–+#·e#·TÃ.

2.4 Vü‰ìø£s¡yÓTÆq dü÷ø£ÎJe⁄\T
dü÷ø£ÎJe⁄\T nH̊ø£ $<Ûë\T>± Vü‰ìø£s¡+. ø=ìï  dü÷ø£ÎJe⁄\T
e÷qe⁄\˝À, yÓTTø£ÿ\˝À, »+‘·Te⁄\˝À yê´<Û äT\qT
ø£*–kÕÔsTT. Ç≥Te+{Ï yê´~Û ø£*–+#˚ dü÷ø£ÎJe⁄\qT

|ü≥+ 2.7: qÁ‘·»ì kÕú|üø£ ôd’H√ u≤ø°º]j·÷ (˙* Ä≈£î|ü#·Ã XË’e˝≤\T)



MICROORGANISMS : FRIEND AND FOE34 BIOLOGY

microorganisms are called pathogens.

Some microorganisms spoil food,

clothing and leather. Let us study more

about their harmful activities.

Disease causing Microorganisms

in Humans

Pathogens enter our body through the

air we breathe, the water we drink or

the food we eat. They can also get

transmitted by direct contact with an

infected person or carried by an animal.

Microbial diseases that can spread from

an infected person to a healthy person

through air, water, food or physical

contact are called communicable

diseases. Examples of such diseases

include cholera, common cold, chicken

pox and tuberculosis.

When a person suffering from

common cold sneezes, fine droplets of

moisture carrying thousands of viruses

are spread in the air. The virus may

enter the body of a healthy person while

breathing and cause infection.

There are some insects and animals

which act as carriers of disease-

causing microbes. Housefly is one such

carrier. The flies sit on the garbage and

animal excreta. Pathogens stick to their

bodies. When these flies sit on

uncovered food they may transfer the

pathogens. Whoever eats the

contaminated food is likely to get sick.

So, it is advisable to always keep food

covered. Avoid consuming uncovered

items of food. Another example of a

carrier is the female Anopheles

mosquito (Fig. 2.8), which carries the

parasite of malaria (Plasmodium).

Female Aedes mosquito acts as carrier

of dengue virus. How can we control the

spread of malaria or dengue?

Then how do you

prevent the spread of

communicable

diseases?

 We should keep a

handkerchief on the

nose and mouth while

sneezing. It is better to

keep a distance from

infected persons.

Fig. 2.8 : Female Anopheles mosquito

Why does the teacher

keep telling us not

to let water collect

anywhere in the

neighbourhood?

All mosquitoes breed in water.

Hence, one should not let water collect

anywhere, in coolers, tyres, flower pot,

etc. By keeping the surroundings clean

and dry we can prevent mosquitoes from

breeding. Try to make a list of measures

which help to avoid the spread of

malaria.
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yê´~Û»qø±\T  nì n+{≤s¡T.  ø=ìï dü÷ø£ÎJe⁄\T  ÄVü‰s¡+,
<äTdüTÔ\T eT]j·TT ‘√\TedüTÔe⁄\qT bÕ&ÉT #˚kÕÔsTT.  yê{Ï
Vü‰ìø£s¡yÓTÆq #·s¡́ \ >∑T]+∫ eT]+‘· n<Ûä́ j·Tq+ #˚<ë›+.

e÷qe⁄\˝À yê´~Û»qø£ dü÷ø£ÎJe⁄\T
eTq+ |”̋ ÒÃ >±*, ‘êπ> ˙s¡T Ò̋<ë  eTq+ ‹H˚  ÄVü‰s¡+
<ë«sê yê´~Û»qø±\T eTq X¯Øs¡+˝ÀøÏ  Á|üy˚•kÕÔsTT.
yê´~ÛÁ>∑düTÔDÏí H˚s¡T>± ‘êø£&É+ <ë«sê ̋ Ò<ë s√>∑ yêVü≤ø± …̋’q
»+‘·Te⁄\ <ë«sê ≈£L&Ü Ç$ yê´|æÔ  #Ó+<äT‘êsTT. yê´~Û
k˛øÏq e´øÏÔ qT+∫ Äs√>∑́ e+‘·yÓTÆq e´øÏÔøÏ >±*, ̇ s¡T, ÄVü‰s¡+
Ò̋<ë ‘êø£≥+ <ë«sê yê´|æÔ #Ó+<̊ yê´<ÛäT\qT  n+≥T yê´<ÛäT\T

n+{≤s¡T. ø£\sê, kÕ<Ûës¡D »\TãT, Ä≥\eTà (∫¬øHé bÕø̆‡)
eT]j·TT ø£åj·T e+{Ï yê´<ÛäT\T M{ÏøÏ ñ<ëVü≤s¡D\T.

kÕ<Ûës¡D »\TãT‘√ u≤<Ûä|ü&ÉT‘·Tqï e´øÏÔ ‘·T$Tàq|ü⁄Œ&ÉT,
ẙ˝≤~ yÓ’s¡dt\qT ø£*–q  ‘̊eT‘√ ≈£L&çq dü÷ø£Î_+<äTe⁄\T
>±*˝ÀøÏ yê´|æÔ #Ó+<äT‘êsTT. Äs√>∑́ e+‘·yÓTÆq e´øÏÔ XÊ«dü
rdüT≈£îH˚≥|ü⁄Œ&ÉT á yÓ’s¡dt n‘·ì X¯Øs¡+˝ÀøÏ Á|üy˚•+∫,
yê´~Ûì ø£*–+#·e#·TÃ.

ø=ìï ø°≥ø±\T, »+‘·Te⁄\T yê´~Û ø±s¡ø£  dü÷ø£ÎJe⁄\≈£î
yêVü≤ø±\T>± |üì#˚kÕÔsTT. n≥Te+{Ï yêVü≤ø±\˝À á>∑
ˇø£{Ï. á>∑\T #Ó‘·Ô, »+‘·T $dü]®‘ê\ô|’ yê\‘êsTT. yê´~Û
»qø±\T yê{Ï X̄Øsê\≈£î n‘·T≈£îÿ+{≤sTT. á á>∑\T eT÷‘·
y˚j·Tì ÄVü‰s¡+ô|’ yê*q|üð&ÉT yê´~Û»qø±\qT ã~©
#̊kÕÔsTT. á ø£\Twæ‘·yÓTÆq ÄVü‰sêìï mes¡T ‹+{≤s√ yês¡T
nHês√>±´ìøÏ >∑Ts¡j̊T´ neø±X̄+ ñ+~. ø±ã{Ïº, m\¢|ü⁄Œ&É÷
ÄVü‰s¡+ ô|’ eT÷‘·\T ñ+#·&É+ eT+∫~.  eT÷‘·\T ẙj·Tì
ÄVü‰s¡ |ü<ësêú\qT ‹qø£+&ç. yêVü≤ø±ìøÏ eTs=ø£ ñ<ëVü≤s¡D
eT Ò̋]j·÷ |üsêqïJ$ì (bÕ¢k˛à&çj·T+) yê´|æÔ #˚ùd Ä&É
nHê|òæ*dt <√eT (|ü≥+ 2.8),  Ä&É @&çdt <√eT &Ó+>∑÷´
yÓ’s¡dt≈£î yêVü≤ø£+>± |üì#˚düTÔ+~. eT Ò̋]j·÷ ̋ Ò<ë &Ó+>∑÷´
yê´|æÔì eTq+ m˝≤ ìj·T+Á‹+#·>∑\+?

eT], n+≥Tyê´<ÛäT\T yê´|æÔ
#Ó+<ä≈£î+&Ü MTs¡T m˝≤

ìs√~ÛkÕÔs¡T?

   ‘·Ty˚Tà≥|ü⁄Œ&ÉT eTT≈£îÿ eT]j·TT
H√{Ïô|’ s¡Te÷\TqT ñ+#ê*. yê´~Û

k˛øÏq e´≈£îÔ\≈£î <ä÷s¡+>±
ñ+&É≥+ eT+∫~.

|ü≥+ 2.8: Ä&É nHê|òæ*dt <√eT

{°#·sY m|ü⁄Œ&ÉT eTq |ü]düsê\˝À
mø£ÿ&Ü ≈£L&Ü ˙s¡T ì\«
ø±ìe«e<ä›ì m+<äT≈£î

#ÓãT‘·T+{≤s¡T?

<√eT\T ̇ {Ï̋ À dü+‘êH√‘·Œ‹Ô #̊kÕÔsTT. ø±e⁄q ≈£L\s¡T¢,
f… Æs¡T ¢, |üP\≈£î+&û\T yÓTT<ä˝… ’q yê{Ï˝À ˙s¡T ì\«
ñ+&É̇ j·Tsê<äT. |ü]düsê\qT X¯óÁuÛÑ+>±, bı&ç>± ñ+#·&É+
<ë«sê <√eT\T dü+‘êH√‘·Œ‹Ô #̊j·T≈£î+&Ü ìs√~Û+#·e#·TÃ.
eT Ò̋]j·÷ yê´|æÔì ìyê]+#·&ÜìøÏ rdüT≈£îH̊ #·s¡́ \ C≤_‘êqT
s¡÷bı+~+#·&ÜìøÏ Á|üj·T‹ï+#·+&ç.
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Some of the common diseases

affecting humans, their mode of

transmission and few general methods

of prevention are shown in Table 2.1.

Disease causing Microorganisms

in Animals

Several microorganisms not only cause

diseases in humans and plants, but

also in other animals. For example,

anthrax is a dangerous human and

cattle disease caused by a bacterium.

Foot and mouth disease of cattle is

caused by a virus.

Disease causing Microorganisms

in Plants

Several microorganisms cause

diseases in plants like wheat,  rice,

potato, sugarcane, orange,  apple and

others. The diseases  reduce the yield of

crops. See Table 2.2 for some such plant

diseases. They can be controlled by the

Human Disease Causative Mode of Preventive Measures

Microorganism Transmission (General)

Tuberculosis Bacteria Air

Measles Virus Air

Chicken Pox Virus Air/Contact

Polio Virus Air/Water

Cholera Bacteria Water/Food

Typhoid Bacteria Water

Hepatitis A Virus Water

Malaria Protozoa Mosquito

Robert Köch (1876)

discovered the bacterium

(Bacillus anthracis) which

causes anthrax disease.

Keep the patient in complete

isolation. Keep the personal

belongings of the patient away

from those of the others.

Vaccination to be given at

suitable age.

Maintain personal hygiene

and good sanitary habits.

Consume properly cooked food

and boiled drinking water.

Vaccination.

Drink boiled drinking water.

Vaccination.

Use mosquito net and

repellents. Spray insecticides

and control breeding of

mosquitoes by not allowing

water to collect in the

surroundings.

Table 2.1: Some Common Human Diseases caused by Microorganisms
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e÷qe⁄\˝À ø£*π> ø=ìï  kÕ<Ûës¡D yê´<ÛäT\T, n$
yê´|æÔ #Ó+<˚ $<Ûëq+ eT]j·TT ø=ìï kÕ<Ûës¡D ìyês¡D
#·s¡́ \T |ü{Ïºø£ 2.1˝À Çe«ã&Ü¶sTT.

»+‘·Te⁄\˝À yê´~Û ø±s¡ø£ dü÷ø£ÎJe⁄\T
nH˚ø£ dü÷ø£ÎJe⁄\T e÷qe⁄\T eT]j·TT yÓTTø£ÿ\˝ÀH˚
ø±≈£î+&Ü, Ç‘·s¡ »+‘·Te⁄\˝À ≈£L&Ü yê´<ÛäT\qT ø£*–kÕÔsTT.

ñ<ëVü≤s¡DøÏ Ä+Á‘êø˘‡ u≤ø°º]j·T+ e\q e÷qe⁄\˝ÀqT,
|üX¯óe⁄\˝ÀqT ø£*π> Á|üe÷<äø£s¡yÓTÆq yê´~Û. |üX¯óe⁄\˝À
e#˚Ã >±*≈£î+≥T yê´~Û yÓ’s¡dt e\q ø£\T>∑T‘·T+~.

yÓTTø£ÿ\˝À yê´~Û ø±s¡ø£ dü÷ø£ÎJe⁄\T

>√<ÛäTeT, _j·T´+, ã+>±fi≤<äT+|ü, #Ós¡≈£î, Hê]+», Ä|æ̋ Ÿ
eT]j·TT Ç‘·s¡ yÓTTø£ÿ\˝À nH˚ø£ dü÷ø£ÎJe⁄\T yê´<ÛäT\qT
ø£*–kÕÔsTT. á yê´<ÛäT\T |ü+≥\ ~>∑Tã&çì ‘·–ZkÕÔsTT.
ø=ìï yÓTTø£ÿ\≈£î k π̨ø yê´<ÛäT\ $esê\T |ü{Ïºø£ 2.2˝À
#·÷|üã&Ü¶sTT. á dü÷ø£ÎJe⁄\qT ø=ìï s¡kÕj·THê\qT

e÷qe⁄ì˝À ø£*π> yê´~Û»qø£+ yê´|æÔ#Ó+<̊ $<Ûëq+ ìyês¡D #·s¡́ \T
yê´~Û dü÷ø£ÎJ$ (kÕ<Ûës¡DyÓTÆq$)

ø£åj·T u≤ø°º]j·÷ >±* s√–ì  |üP]Ô>± y˚s¡T>± ñ+#·&É+.  s√–
‘·≥Tº yÓ’s¡dt >±* jÓTTø£ÿ e´øÏÔ>∑‘· edüTÔe⁄\qT Ç‘·s¡T\
∫¬øHé bÕø˘‡ (Ä≥\eTà) yÓ’s¡dt >±* / ‘êø£≥+ qT+∫ <ä÷s¡+>± ñ+#·&É+. ‘·–q
b˛*jÓ÷ yÓ’s¡dt >±* / ˙s¡T ej·TdüT‡˝À {°ø±\T y˚sTT+#·&É+.

ø£\sê u≤ø°º]j·÷ ˙s¡T / ÄVü‰s¡+ e´øÏÔ>∑‘· |ü]X¯óÁuÛÑ‘·, eT+∫ X¯óÁuÛÑyÓTÆq
f…ÆbòÕsTT&é u≤ø°º]j·÷ ˙s¡T  n\yê≥T¢ ø£*–e⁄+&É≥+. u≤>± ñ&çøÏ+∫q

ÄVü‰s¡+ rdüTø√e&É+ ø±∫ #·̋ ≤¢]Ãq Á‘ê>∑T
˙{Ïì  ‘ê>∑&É+.  {°ø±\T ẙsTT+#·Tø√e&É+.

ôV≤|üf…Æ{Ïdt m yÓ’s¡dt ˙s¡T ø±∫ #·˝≤¢]Ãq ˙{Ïì ‘ê>∑&É+, {°ø±\T
ẙsTT+#·Tø√e&É+.

eT˝Ò]j·÷ Áb˛{ÀCÀyê <√eT\T <√eT ‘Ós¡\T, ìyê]DT\qT
ñ|üjÓ÷–+#·&É+. ø°≥ø£ dü+Vü‰s¡ø±\qT
|æ∫ø±Ø #˚j·T&É+ |ü]düsê˝À¢ ˙s¡T ì\«
ñ+&É≈£î+&Ü #˚dæ <√eT\ dü+‘êH√‘·Œ‹Ôì
ìj·T+Á‹+#·&É+.

sêãsYº ø√#Y (1876) Ä+Á‘êø˘‡ yê´~ÛøÏ
ø±s¡DeTj˚T´ u≤ø°º]j·÷ (u≤dæ\¢dt

Ä+Á‘êdædt)qT  ø£qT>=Hêï&ÉT.

|ü{Ïºø£  2.1: e÷qe⁄\˝À dü÷ø£ÎJe⁄\ e\¢ ø£*π> ø=ìï kÕ<Ûës¡D yê´<ÛäT\T
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use of certain chemicals which kill the

microbes.

Food Poisoning

Boojho was invited by his friend to a

party and he ate a variety of foodstuff.

On reaching home he started vomiting

and had to be taken to a hospital. The

doctor said that this condition could be

due to food poisoning.

food poisonous causing serious

illness and even death. So, it is very

important that we preserve food to

prevent it from being spoilt.

2.5 Food Preservation

In Chapter 3, we have learnt about the

methods used to preserve and store food

grains. How do we preserve cooked  food

at home? You know that bread left

unused under moist conditions is

attacked by fungus. Microorganisms spoil

our food. Spoiled food emits bad smell

and has a bad taste and changed colour.

Is spoiling of food a chemical reaction?

Paheli bought some mangoes but she

could not eat them for a few days. Later

she found that they were spoilt and

rotten. But she knows that the mango

pickle her grandmother makes does not

spoil for a long time. She is confused.

Plant Micro- Mode of

Diseases organism Transmission

Citrus Bacteria Air

canker

Rust of Fungi Air,

wheat seeds

Yellow vein Virus Insect

mosaic of

bhindi (Okra)

Paheli wonders how

food can become a

‘poison’.

Table 2.2: Some Common Plant Diseases caused by Microorganisms

Food poisoning could be due to the

consumption of food spoilt by some

microorganisms. Microorganisms that

grow on our food sometimes produce

toxic substances. These make the
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ñ|üjÓ÷–+∫ ìj·T+Á‹+#·e#·TÃ.

ÄVü‰s¡+ $wü‘·T\´+ ø±e&É+ (|òü⁄&é bÕsTT»ì+>¥)
uÛÀCÀqT n‘·ì ùdïVæ≤‘·T&ÉT ̌ ø£ bÕØºøÏ ÄVü‰«ì+#ê&ÉT. nø£ÿ&É
uÛÀCÀ $$<Ûä s¡ø±\ ÄVü‰s¡ |ü<ësêú\qT ‹Hêï&ÉT. Ç+{ÏøÏ
#˚s¡T≈£îqï ‘·s¡Tyê‘· n‘·qT yê+‘·T\T #˚düTø√e&É+
ÁbÕs¡+_Û+#ê&ÉT. n‘·ìï ÄdüT|üÁ‹øÏ rdüT¬øfi≤¢*‡ e∫Ã+~.
ÄVü‰s¡+ $wü‘·T\´+ ø±e&É+ (|òü⁄&é bÕsTT»ì+>¥) e\q  á
|ü]dæú‹ e∫Ã ñ+&Ée#·Ãì &Üø£ºsY ‘Ó*bÕs¡T.

ndü«düú‘·, ø=ìïkÕs¡T¢ eTs¡D+ ≈£L&Ü dü+uÛÑ$+#· e#·TÃ. ø±ã{Ïº,
ÄVü‰sêìï bÕ&Ée≈£î+&Ü ìs√~Û+#·&ÜìøÏ yê{Ïì dü+s¡øÏå+#·&É+
#ê˝≤ eTTK´+.

2.5 ÄVü‰s¡+ ì\Te #˚j·T&É+
3e n<Ûë´j·T+˝À ÄVü‰s¡ <ÛëHê´\qT dü+s¡øÏå+#·&ÜìøÏ
eT]j·TT ì\« #˚j·T&ÜìøÏ ñ|üjÓ÷–+#˚ |ü<ä∆‘·T\ >∑T]+∫
eTq+ ‘Ó\TdüT≈£îHêï+. Ç+{À¢ e+&çq ÄVü‰sêìï eTq+
m˝≤ dü+s¡øÏå+#·>∑\+? yê&É≈£î+&Ü  ‘˚eT >∑\ ÁbÕ+‘·+˝À
ñqï Áu…&é •©+Á<Ûë\ <ë&çøÏ >∑Ts¡e⁄‘·T+<äì MT≈£î ‘Ó\TdüT.
dü÷ø£ÎJe⁄\T eTq ÄVü‰sêìï bÕ&ÉT #˚kÕÔsTT. bÕ&ÉsTTq
ÄVü‰s¡+ s¡+>∑T e÷] #Ó&ÉT yêdüqqT, #Ó&ÉT s¡T∫ì ø£*–
ñ+≥T+~. ÄVü‰s¡+ bÕ&Ó’b˛e&É+ s¡kÕj·Tìø£ #·sê´?

|üùV≤© ø=ìï e÷$T&ç |ü+&É¢qT ø=qT>√\T #˚dæ+~,
ø±˙ ÄyÓT ø=ìï s√E\T yê{Ïì ‹q Ò̋ø£b˛sTT+~. ‘·s¡Tyê‘·
n$ bÕ&Ó’b˛sTT ≈£î[¢b˛sTTq≥T¢ ÄyÓT >∑T]Ô+∫+~. ø±˙ yêfīfl
neTàeTà ‘·j·÷s¡T #˚ùd e÷$T&ç  }s¡>±j·T #ê˝≤ ø±\+
#Ó&çb˛<äì ÄyÓT≈£î ‘Ó\TdüT. Bì‘√ ÄyÓT >∑+<äs¡>√fi≤ìøÏ
>∑Ts¡sTT´+~.

yÓTTø£ÿ\≈£î k π̨ø yê´<ÛäT\T yê´~Û ø±s¡ø£ dü÷ø£Î J$  yê´|æÔ #Ó+<˚ $<Ûëq+

dæÁ≥dt ø±+ø£sY u≤ø°º]j·÷ >±*

>√<ÛäTeT˝À •©+Á<Ûë\T >±*, $‘·ÔHê\T
≈£î+≈£îeT ‘Ó>∑T\T

u…+&Éø±j·T˝À yÓ’s¡dt ø°≥ø±\T
|üdüT|ü⁄ áHÓ\
yÓTTC≤sTTø̆ ‘Ó>∑T\T

ÄVü‰s¡+ ª$wü+µ>± m˝≤ e÷s¡T‘·T+<äì
|üùV≤© ÄX¯Ãs¡́ b˛sTT+~.

|ü{Ïºø£ 2.2: dü÷ø£ÎJe⁄\ e\¢ yÓTTø£ÿ\˝À ø£*π> ø=ìï kÕ<Ûës¡D yê´<ÛäT\T

ø=ìï dü÷ø£ÎJe⁄\ e\q bÕ&ÉsTTq ÄVü‰sêìï ‹q&É+
e\¢  |òü⁄&é bÕsTT»ì+>¥ ø£\>∑e#·TÃ. eTq ÄVü‰s¡+ô|’ n_Ûeè~∆
#Ó+<˚ dü÷ø£ÎJe⁄\T ø=ìïkÕs¡T¢ $wü |ü<ësêú\qT ñ‘·Œ‹Ô
#̊kÕÔsTT. Ç$ ÄVü‰sêìï  $wü|üP]‘·+ #̊j·T&É+ e\¢ rÁeyÓTÆq
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Let us study the common methods
of preserving food in our homes. We
have to save it from the attack of

microorganisms.

Chemical Method

Salts and edible oils are the common

chemicals generally used to check the
growth of microorganisms. Therefore
they are called preservatives. We add

salt or acid preservatives to pickles to
prevent the attack of microbes. Sodium
benzoate and sodium metabisulphite

are common preservatives. These are
also used in jams and squashes to
check their spoilage.

Preservation by Common Salt

Common salt has been used to preserve
meat and fish for ages. Meat and fish

are covered with dry salt to check
the growth of bacteria. Salting is also
used to preserve amla, raw mangoes,

tamarind, etc.

Preservation by Sugar

Jams, jellies and squashes are

preserved by sugar. Sugar reduces the
moisture content which inhibits the
growth of bacteria which spoil food.

Preservation by Oil and Vinegar

Use of oil and vinegar prevents spoilage
of pickles because bacteria cannot live

in such an environment. Vegetables,
fruits, fish and meat are often preserved
by this method.

Heat and Cold Treatments

You must have observed your mother
boiling milk before it is stored or used.

Boiling kills many microorganisms.

Similarly, we keep our food in the

refrigerator. Low temperature inhibits

the growth of microbes.

Pasteurised milk can be consumed

without boiling as it is free from harmful

microbes. The milk is heated to about

700C for 15 to 30 seconds and then

suddenly chilled and stored. By doing

so, it prevents the growth of microbes.

This process was discovered by Louis

Pasteur. It is called pasteurisation.

Storage and Packing

These days dry fruits and even

vegetables are sold in sealed air tight

packets to prevent the attack of

microbes.

2.6 Nitrogen Fixation

You have learnt about the bacterium

Rhizobium  in Classes VI and VII. It is

involved in the  fixation of nitrogen in

leguminous plants (pulses). Recall that

Rhizobium lives in the root nodules of

leguminous plants (Fig. 2.9), such as

beans and peas, with which it has a

symbiotic relationship. Sometimes

nitrogen gets fixed through the action

of lightning. But you know that the

amount of nitrogen in the atmosphere

remains constant. You may wonder

how? Let us understand this in the

next section.

Why does the milk that

comes in packets not spoil?

My mother told me that the

milk is ‘pasteurised’. What

is pasteurisation?
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eTq Çfī¢̋ À ÄVü‰sêìï  ì\« #̊ùd  kÕ<Ûës¡D |ü<ä∆‘·T\qT
n<Ûä́ j·Tq+ #˚<ë›+. eTq ÄVü‰s¡+ ô|’ dü÷ø£ÎJe⁄\ <ë&ç
qT+&ç eTq ÄVü‰sêìï eTq+ s¡øÏå+#·Tø√yê*.

s¡kÕj·Tq |ü<ä∆‹
ñ|üð, e+≥q÷HÓ\T dü÷ø£ÎJe⁄\ ô|s¡T> ∑T<ä\qT
ìs√~Û+#·&ÜìøÏ ñ|üjÓ÷–+#˚ kÕ<Ûës¡D s¡kÕj·THê\T.
n+<äTe\¢ M{Ïì ì\«#˚ùd |ü<ësê∆\T (Á|æ»πs«{Ïyé‡) nì
n+{≤s¡T. dü÷ø£ÎJe⁄\ <ë&çì ìs√~Û+#·&ÜìøÏ eTq+
}s¡>±j·T\≈£î ñ|ü⁄Œ ̋ Ò<ë Äe÷¢\ e+{Ï ì\«#̊ùd |ü<ësê∆\qT
ø£\T|ü⁄‘êeTT. k˛&çj·T+ u…+CÀj̊T{Ÿ, k˛&çj·T+ yÓT{≤u…’dü̋ …’Œ¤{Ÿ
nH˚$ kÕ<Ûës¡D ì\«#˚ùd |ü<ësê∆\T. M{Ïì C≤yéT\T,
kÕÿ«wt\˝À ≈£L&Ü n$ bÕ&Ée≈£î+&Ü ñ|üjÓ÷–kÕÔs¡T.

kÕ<Ûës¡D ñ|ü⁄Œ‘√ ì\«#˚j·T&É+
e÷+dü+, #̊|ü\qT ì\«#̊j·T&ÜìøÏ ñ|ü⁄ŒqT j·TT>∑ j·TT>±\T>±
ñ|üjÓ÷–düTÔHêïs¡T. e÷+dü+, #˚|ü\≈£î bı&çñ|ü⁄Œ ø£\|ü&É+
<ë«sê u≤ø°º]j·÷ ô|s¡T>∑T<ä\qT ìs√~ÛkÕÔs¡T. ñdæ], |ü∫Ã
e÷$T&ç, ∫+‘·|ü+&ÉT yÓTT<ä̋ …’q  yê{Ïì  ì\«#˚j·T&ÜìøÏ
≈£L&Ü ñ|ü⁄ŒqT ñ|üjÓ÷–kÕÔs¡T.

#·¬øÿs¡‘√ ì\«#̊j·T&É+
C≤yéT\T, C…©¢\T, kÕÿ«wt\qT #·¬øÿs¡ ø£\|ü&É+ <ë«sê
ì\«#̊kÕÔs¡T. #·¬øÿs¡, ‘̊eT XÊ‘êìï ‘·–Z+∫ ÄVü‰sêìï  bÕ&ÉT
#˚ùd u≤ø°º]j·÷ ô|s¡T>∑T<ä\qT ìs√~ÛdüTÔ+~.

q÷HÓ, yÓì>∑sY‘√ ì\«#˚j·T&É+
q÷HÓ, yÓì>∑sY ñ|üjÓ÷–+#·&É+ e\¢ }s¡>±j·T\T
#Ó&çb˛≈£î+&Ü ìs√~Û+#·e#·TÃ, m+<äTø£+fÒ u≤ø°º]j·÷ Ä
yê‘êes¡D+˝À J$+#·̋ Òe⁄. ≈£Ls¡>±j·T\T, |ü+&ÉT¢, #̊|ü\T,
e÷+dü+ á |ü<ä∆‹ <ë«sê ì\«#˚kÕÔs¡T.

y˚&ç #˚j·T≥+, o‘·©ø£]+#·&É+
MT neTà>±s¡T bÕ\T ì\« #̊j·T&ÜìøÏ ̋ Ò<ë ñ|üjÓ÷–+#·&ÜìøÏ
eTT+<äT yê{Ïì eT]–+#·&É+ MTs¡T >∑eTì+∫ ñ+{≤s¡T.
eTs¡>∑ô|≥º&É+ e\q nH˚ø£ dü÷ø£ÎJe⁄\T q•kÕÔsTT.

n<˚$<Ûä+>±, eTq+ eTq ÄVü‰sêìï ]Á|òæõπs≥sY˝À
ñ+#·T‘êeTT. ‘·≈£îÿe ñc į́Á>∑‘· dü÷ø£ÎJe⁄\ ô|s¡T>∑T<ä\qT
ìs√~ÛdüTÔ+~.

bÕX¯Ã´¬s’CŸ¶ bÕ\qT eT]–+#·≈£î+&ÜH˚ rdüTø√e#·TÃ,
m+<äTø£+fÒ Bì˝À Vü‰ìø£s¡yÓTÆq dü÷ø£ÎJe⁄\T ñ+&Ée⁄.
bÕ\qT 15 qT+∫ 30 ôdø£q¢ bÕ≥T düTe÷s¡T 700C es¡≈£î
ẙ&ç #̊dæ, Äô|’ yÓ+≥H̊ #·\¢ãs¡∫ ì\« #̊kÕÔs¡T. n˝≤ #̊j·T&É+
e\q dü÷ø£ÎJe⁄\ ô|s¡T>∑T<ä\ ìs√~Û+#·ã&ÉT‘·T+~. á
Á|üÁøÏj·TqT \÷sTTdt bÕX̄ÃsY ø£qT>=Hêïs¡T. Bìì bÕX̄Ã ¬́s’CÒwüHé
nì n+{≤s¡T.

ì\«, bÕ´øÏ+>¥
á s√E˝À¢ m+&ÉT |òü̋ ≤\T (Á&Ó’ Á|òüP{Ÿ‡), ≈£Ls¡>±j·T\qT
≈£L&Ü dü÷ø£ÎJe⁄\ <ë&çì ìs√~Û+#·&ÜìøÏ >±* ̋ Òì _>∑T‘Ó’q
d”̋ Ÿ #˚j·Tã&çq bÕ ¬́ø≥¢̋ À $Áø£sTTdüTÔHêïs¡T.

2.6 qÁ‘·»ì kÕú|üq
MTs¡T 6 eT]j·TT 7e ‘·s¡>∑‘·T˝À¢  ¬s’CÀ_j·T+ nH̊ u≤ø°º]j·÷
>∑T]+∫ ‘Ó\TdüT≈£îHêïs¡T ø£<ë. Ç$ ∫≈£îÿ&ÉT C≤‹ yÓTTø£ÿ\˝À
(|ü|ü⁄Œ<ÛëHê´\T) qÁ‘·»ì kÕú|üq˝À bÕ˝§Z+{≤sTT. ;Hé‡
eT]j·TT ãsƒêD°\ e+{Ï ∫≈£îÿ&ÉT C≤‹ ( …̋>∑T´$TH̊dæ) yÓTTø£ÿ\
y˚s¡T ãT&çô|\˝À ¬s’CÀ_j·T+ düVü≤Jeq+ (|ü≥+ 2.9)
#̊düTÔ+<äì >∑Ts¡TÔ #̊düTø√+&ç. ø=ìïkÕs¡T¢ yÓTs¡T|ü⁄\ e\¢ ≈£L&Ü
qÁ‘·»ì kÕú|üq »s¡T>∑T‘·T+~. ø±˙ yê‘êes¡D+˝À qÁ‘·»ì
|ü]e÷D+ dæús¡+>± ñ+≥T+<äì MT≈£î ‘Ó\TdüT. Ç~ m˝≤
nì ÄX¯Ãs¡́ + nì|ædüTÔ+~ ø£<ë?  Bìì eTq+ ‘·s¡Tyê‹
$uÛ≤>∑+˝À ns¡ú+ #˚düT≈£î+<ë+.

bÕ ¬́ø≥¢̋ À e#˚Ã bÕ\T m+<äT≈£î #Ó&çb˛e⁄?
Ä  bÕ\T ªbÕX¯Ã ¬́s’CŸµ #˚j·Tã&Ü¶j·Tì e÷

neTà Hê≈£î #Ó|æŒ+~.
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nitrogen cannot be taken directly by

plants and animals. Certain bacteria

and blue green algae  present in the

soil fix nitrogen from the atmosphere

and convert it into compounds of

nitrogen. Once nitrogen is converted

into these usable compounds, it can be

utilised by plants from the soil through

their root system. Nitrogen is then used

for the synthesis of plant proteins and

other compounds. Animals feeding on

plants get these proteins and other

nitrogen compounds (Fig. 2.10).

When plants and animals die,

bacteria and fungi present in the soil

convert the nitrogenous wastes into

nitrogenous compounds to be used by

plants again. Certain other bacteria

convert some part of them to nitrogen

gas which goes back into the

atmosphere. As a result, the percentage

of nitrogen in the atmosphere remains

more or less constant.

Fig. 2.10 : Nitrogen cycle

Fig. 2.9 : Roots of a leguminous plant with root

nodules

2.7 Nitrogen cycle

Our atmosphere has 78% nitrogen gas.

Nitrogen is one of the essential

constituents of all living organisms as

part of proteins, chlorophyll, nucleic

acids and vitamins. The atmospheric
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ALGAE

ANTIBIOTICS

ANTIBODIES

BACTERIA

CARRIER

COMMUNICABLE

DISEASES

FERMENTATION

FUNGI

LACTOBACILLUS

MICROORGANISM

NITROGEN CYCLE

NITROGEN FIXATION

PASTEURISATION

PATHOGEN

PRESERVATION

PROTOZOA

RHIZOBIUM

VACCINE

VIRUS

YEAST

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

Ü Microorganisms are too small and are not

visible to the unaided eye.

Ü They can live in all kinds of environment,

ranging from ice cold climate to hot springs

and deserts to marshy lands.

Ü Microorganisms are found in air, water and

in the bodies of plants and animals.

Ü They may be unicellular or multicellular.

Ü Microorganisms include bacteria, fungi, pro-

tozoa and some algae. Viruses, though differ-

ent from the above mentioned living organ-

isms, are considered microbes.

Ü Viruses are quite different from other micro-

organisms. They reproduce only inside the

host organism: bacterium, plant or animal

cell.

Ü Some microorganisms are useful for commer-

cial production of medicines and alcohol.

Ü Some microorganisms decompose the organic

waste and dead plants and animals into

simple substances and clean up the environ-

ment.

Ü Protozoans cause serious diseases like dys-

entery and malaria.

Ü Some of the microorganisms grow on our food

and cause food poisoning.

Ü Some microorganisms reside in the root nod-

ules of leguminous plants. They can fix ni-

trogen from air into soil and increase the soil

fertility.

Ü Some bacteria  present in the soil fix nitro-

gen from the atmosphere and convert into

nitrogenous compounds.

Ü Certain bacteria convert compounds of nitro-

gen present in the soil into nitrogen gas which

is released to the atmosphere.
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  ø°\ø£ |ü<ë\T
XË’e˝≤\T

dü÷ø£ÎJeHêX̄ø±\T

Á|ü‹s¡ø£åø±\T

u≤ø°º]j·÷

yêVü≤ø£+

n+≥Tyê´<ÛäT\T

øÏD«q+

•©+Á<Ûë\T

˝≤ø√ºu≤dæ\¢dt

dü÷ø£Î J$

qÁ‘·»ì e\j·T+

qÁ‘·»ì kÕú|üq

bÕX̄Ã ¬́s’CÒwüHé

yê´~Û»qø£+

ì\«#̊j·T≥+

Áb˛{ÀCÀyê

¬s’CÀ_j·T+

{°ø±

yÓ’s¡dt

ádüTº

     MTs¡T @$T H˚s¡TÃ≈£îHêïs¡T
Ü dü÷ø£ÎJe⁄\T #ê˝≤ ∫qï$ eT]j·TT e÷eT÷\T ø£+{ÏøÏ

ø£ì|æ+#·e⁄.
Ü Ç$ eT+#·T‘√ ≈£L&çqo‘·\ yê‘êes¡D+ qT+&ç y˚&ç ̇ {Ï

ãT>∑Z\ es¡≈£î, m&Üs¡T\ qT+&ç  ∫‘·Ô&ç uÛÑ÷eTT\ es¡≈£î
nìï s¡ø±\ yê‘êes¡D |ü]dæú‘·T\˝À ìedæ+#·>∑\e⁄.

Ü dü÷ø£ÎJe⁄\T >±*, ̇ s¡T, yÓTTø£ÿ\, »+‘·Te⁄\ X¯Øsê\˝À
ñ+{≤sTT.

Ü dü÷ø£ÎJe⁄\T @ø£ø£D Ò̋<ë ãVüQø£D Je⁄\T ø±e#·TÃ.
Ü dü÷ø£ÎJe⁄\˝À u≤ø°º]j·÷, •©+Á<Ûë\T, Áb˛{ÀCÀyê\T,

ø=ìï XË’e˝≤\T ñHêïsTT.  yÓ’s¡dt\T, ô|’q ù|s=ÿqï Je⁄\≈£î
_Ûqï+>± ñqï|üŒ{Ïø° dü÷ø£ÎJe⁄\T>±H˚  |ü]>∑DÏkÕÔs¡T.

Ü yÓ’s¡dt\T Ç‘·s¡ dü÷ø£ÎJe⁄\ ø£+fÒ #ê˝≤ _Ûqï+>± ñ+{≤sTT.
Ç$, u≤ø°º]j·÷, eèø£å ̋ Ò<ë »+‘·T ø£D+ ̋ ≤+{Ï n‹<Û̊j·T
J$˝À e÷Á‘·y˚T Á|ü‘·T´‘·Œ‹Ô »s¡T|ü⁄ø√>∑\T>∑T‘êsTT.

Ü ø=ìï dü÷ø£ÎJe⁄\T Wwü<Ûë\T, Ä\ÿVü‰˝Ÿ\ yêDÏ»´
ñ‘·Œ‹ÔøÏ ñ|üjÓ÷>∑|ü&É‘êsTT.

Ü ø=ìï dü÷ø£ÎJe⁄\T ùd+ÁBj·T e´sêú\T, yÓTTø£ÿ\T, »+‘·Te⁄\
eTè‘·ø£fi‚ãsê\qT $∫Ã¤qï+ #̊dæ düs¡fī |ü<ësêú\T>± e÷]Ã
|üsê´es¡D≤ìï X¯óÁuÛÑ+ #˚kÕÔsTT.

Ü Áb˛{ÀCÀeqT¢ $πs#·Hê\T (&çôd+Á{°), eT Ò̋]j·÷ e+{Ï
rÁeyÓTÆq yê´<ÛäT\qT ø£*–kÕÔsTT.

Ü ø=ìï dü÷ø£ÎJe⁄\T eTq ÄVü‰s¡+ô|’ ô|]– ÄVü‰s¡+ $wü‘·T\´+
ø±e{≤ìøÏ (|òü⁄&é bÕsTT»ì+>¥) ø±s¡DeTe⁄‘êsTT.

Ü ø=ìï dü÷ø£ÎJe⁄\T ∫≈£îÿ&ÉT C≤‹ yÓTTø£ÿ\ ẙs¡T ãT&çô|\˝À
ìedækÕÔsTT. Ç$ >±* qT+&ç qÁ‘·»ìì Á>∑Væ≤+∫ H˚\˝À
qÁ‘·»ì kÕú|üq #˚dæ H˚\ kÕsêìï ô|+#·T‘êsTT.

Ü H˚\˝À ñ+&˚ ø=ìï u≤ø°º]j·÷, ˙* Ä≈£î|ü#·Ã XË’e˝≤\T
yê‘êes¡D+ qT+∫ qÁ‘·»ìì Á>∑Væ≤+∫ qÁ‘·»ì kÕú|üq
#˚j·T&É+ <ë«sê qÁ‘·»ì düy˚Tàfi¯Hê\T>± @s¡Œ&É‘êsTT.

Ü ø=ìï u≤ø°º]j·÷\T H̊\˝Àì qÁ‘·»ì düẙTàfīHê\qT qÁ‘·»ì
yêj·TTe⁄>± e÷]Ã yê‘êes¡D+ ̋ ÀøÏ  $&ÉT<ä\ #˚kÕÔsTT.
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Exercises

1. Fill in the blanks.

(a) Microorganisms can be seen with the help of a ____________.

(b) Blue green algae fix __________ directly from air and enhance fertility

of soil.

(c) Alcohol is produced with the help of   __________.

(d) Cholera is caused by __________.

2. Tick the correct answer.

(a) Yeast is used in the production of

(i) sugar     (ii) alcohol     (iii) hydrochloric acid     (iv) oxygen

(b) The following is an antibiotic

(i) Sodium bicarbonate     (ii) Streptomycin     (iii) Alcohol     (iv) Yeast

(c) Carrier of malaria-causing protozoan is

(i) female Anopheles mosquito (ii) cockroach

(iii) housefly (iv) butterfly

(d) The most common carrier of communicable diseases is

(i) ant    (ii) housefly    (iii) dragonfly    (iv) spider

(e) The bread or idli dough rises because of

(i) heat    (ii) grinding      (iii) growth of yeast cells  (iv) kneading

(f) The process of conversion of sugar into alcohol is called

(i)  nitrogen fixation  (ii) moulding  (iii) fermentation  (iv)  infection

3. Match the organisms in Column A with their action in

Column B.

A B

(i) Bacteria (a) Fixing nitrogen

(ii) Rhizobium (b) Setting of curd

(iii) Lactobacillus (c) Baking of bread

(iv) Yeast (d) Causing malaria

(v) A protozoan (e) Causing cholera

(vi) A virus (f) Causing AIDS

(g) Producing antibodies

4. Can microorganisms be seen with the naked eye? If not, how can they

be seen?
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nuÛ≤´kÕ\T

1. U≤∞\qT |üP]+#·+&ç.
(m) dü÷ø£ÎJe⁄\qT ............................. düVü‰j·T+‘√ #·÷&Ée#·TÃ.
(_) ˙* Ä≈£î|ü#·Ã XË’e˝≤\T uÛÑ÷kÕsêìï ô|+#·&ÜìøÏ >±* qT+&ç H˚s¡T>±

.............................qT Á>∑Væ≤+∫ kÕú|üq #˚kÕÔsTT.
(dæ) Ä\ÿVü‰˝Ÿ qT .............................  düVü‰j·T+‘√ ñ‘·Œ‹Ô #˚kÕÔs¡T.
(&ç) ............................. e\q ø£\sê yê´~Û ø£\T>∑T‘·T+~.

2.  dü¬s’q düe÷<ÛëHêìï {Ïø˘ #˚j·T+&ç.
(m) ádtºqT Bì ñ‘·Œ‹Ô̋ À ñ|üjÓ÷–kÕÔs¡T

(i) #·¬øÿs¡ (ii) Ä\ÿVü‰˝Ÿ (iii) ôV’≤Á&√ø√¢]ø˘ ÄeT¢+ (iv) ÄøÏ‡»Hé
(_) ÁøÏ+~ yêì˝À dü÷ø£ÎJeHêX¯ø£+

(i) k˛&çj·T+ u…’ ø±s=“H˚{Ÿ (ii) Áôdºb º̨yÓTÆdæHé
(iii) Ä\ÿVü‰˝Ÿ (iv) ádtº

(dæ)  eT Ò̋]j·÷ ø£*–+#˚ Áb˛{ÀCÀyê  jÓTTø£ÿ yêVü≤ø£+
(i) Ä&É nHê|òæ\dt <√eT (ii) u§~›+ø£
(iii) á>∑ (iv) d”‘êø√ø£∫\Tø£

(&ç) n+≥Tyê´<ÛäT\≈£î n‘·́ +‘· kÕ<Ûës¡D yêVü≤ø£eTT
(i) NeT (ii) á>∑ (iii) ‘·÷˙>∑ (iv) kÕ …̋|ü⁄s¡T>∑T

(Ç) s=f…º Ò̋<ë Ç&û¢ |æ+&ç  |ü]e÷D+ ô|s¡>∑&ÜìøÏ ø±s¡D+
(i) y˚&ç (ii) s¡Tã“&É+ (iii) ádtº ø£D≤\ ô|s¡T>∑T<ä\ (iv) ø£\|ü&É+

(m|òt) #·¬øÿs¡qT Ä\ÿVü‰˝Ÿ>± e÷πsÃ Á|üÁøÏj·T
(i) qÁ‘·»ì kÕú|üq (ii) n#·TÃy˚j·T&É+
(iii) øÏD«q+ (iv)  dü+Áø£eTD

3. ø±\yéT A ˝Àì Je⁄\qT ø±\yéT B ˝Àì yê{Ï #·s¡́ \‘√ »‘·|üs¡#·+&ç.
A B

(i) u≤ø°º]j·÷ (a) qÁ‘·»ì kÕú|üq
(ii) ¬s’CÀ_j·T+ (b) ô|s¡T>∑T @s¡Œs¡#·&É+

(iii) ˝≤ø√ºu≤dæ\¢dt (c) Áu…&é ‘·j·÷Ø
(iv) ádüTº (d) eT Ò̋]j·÷ ø£*–+#·T≥
(v) ˇø£ Áb˛{ÀCÀeHé (e) ø£\sê ø£*–+#·T≥

(vi) ˇø£ yÓ’s¡dt (f) msTT&é‡ ø£*–+#·T≥
(g) Á|ü‹s¡ø£åø±\ ñ‘·Œ‹Ô

4. dü÷ø£ÎJe⁄\qT ø£+{Ï‘√ #·÷&Ée#êÃ? #·÷&É̋ Òø£b˛‘˚, yê{Ïì m˝≤ #·÷&Ü*?
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5. What are the major groups of microorganisms?

6. Name the microorganisms which can fix atmospheric nitrogen in the soil.

7. Write 10 lines on the usefulness of microorganisms in our lives.

8. Write a short paragraph on the harmful effects of microorganisms.

9. What are antibiotics? What precautions must be taken while taking

antibiotics?E
 X

 E
 R

 C
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A B

Extended Learning — Activities and Projects

1. Pull out a gram or bean plant from the field. Observe its roots. You

will find round structures called root nodules on the roots. Draw a

diagram of the root and show the root nodules.

2. Collect the labels from the bottles of jams and jellies. Write down

the list of contents printed on the labels.

3. Visit a doctor. Find out why antibiotics should not be overused.

Prepare  a short report.

4. Project : Requirements – 2 test tubes, marker pen, sugar, yeast

powder, 2 balloons and lime water.

Take two test tubes and mark them A and B. Clamp these tubes

in a stand and fill them with water leaving some space at the top.

Put two spoonfuls of sugar in

each of the test tubes. Add a

spoonful of yeast in test tube B.

Inflate the two balloons

incompletely. Now tie the

balloons on the mouths of each

test tube. Keep them in a warm

place, away from sunlight.

Watch the setup every day for

next 3-4 days. Record your

observations and think of an

explanation.

   Now take another test tube

filled 1/4 with lime water.

Remove the balloon from test

tube B in such a manner that

gas inside the balloon does not

escape. Fit the balloon on the

test tube and shake well. Observe and explain.
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5. dü÷ø£ÎJe⁄\ Á|ü<Ûëq düeT÷Vü‰\T @$?

6. >±*˝Àì qÁ‘·»ìì H˚\˝À kÕú|æ+#·>∑\ dü÷ø£ÎJe⁄\ ù|s¡T¢ ‘Ó\|ü+&ç.

7. eTq J$‘·+˝À dü÷ø£ÎJe⁄\ ñ|üjÓ÷>±\ô|’ 10 |ü+≈£îÔ\T sêj·T+&ç.

8. dü÷ø£ÎJe⁄\ e\¢ ø£*π> Vü‰ì >∑T]+∫ ˇø£ ∫qï ù|sê sêj·T+&ç.

9. dü÷ø£ÎJeHêX̄ø±\T n+fÒ @$T{Ï? yê{Ïì $ìjÓ÷–+#̊≥|üð&ÉT m˝≤+{Ï C≤Á>∑‘·Ô\T rdüTø√yê*?

n 
uÛ≤

´ k
Õ \

T

A B

nuÛÑ́ düq ø=qkÕ–+|ü⁄ - ø£�‘ê´\T eT]j·TT ÁbÕC…≈£îº\T
1. bı\+ qT+∫ ø£+~  ̋ Ò<ë ∫≈£îÿ&ÉT  yÓTTø£ÿqT ãj·T≥≈£î |”ø£+&ç. <ëì ẙs¡¢qT  |ü]o*+#·+&ç.

y˚s¡¢ô|’ y˚s¡T ãT&çô|\T nH˚ >∑T+Á&Éì ìsêàD≤\T MT≈£î ø£ì|ækÕÔsTT. y˚s¡T |ü≥+ ̂ dæ, y˚s¡T
ãT&çô|\qT >∑T]Ô+#·+&ç.

2. C≤yéT\T, C…©¢\ u≤{Ï̋ Ÿ‡ qT+∫ Ò̋ãT˝Ÿ‡ ùdø£]+#·+&ç. Ò̋ãT˝Ÿ‡ MT<ä Á|æ+{Ÿ #˚j·Tã&É¶
|ü<ësê∆\ C≤_‘êqT sêj·T+&ç.

3. yÓ’<äT´&çì dü+<ä]Ù+#·+&ç. dü÷ø£ÎJeHêX̄ø±\qT m+<äT≈£î m≈£îÿe>± ñ|üjÓ÷–+#·≈£L&É<√
‘Ó\TdüTø√+&ç. ̌ ø£ ∫qï ìy˚~ø£qT ‘·j·÷s¡T #˚j·T+&ç.

4. ÁbÕC…øº̆: ø±e\dæq |ü]ø£sê\T - ¬s+&ÉT |üØø£å Hê[ø£\T, e÷s¡ÿsY ô|Hé, #·¬øÿs¡, ádtº
bÂ&ÉsY, ¬s+&ÉT u…\÷Hé\T, düTqï|ü⁄ ˙s¡T.
¬s+&ÉT |üØø£å Hê[ø£\qT rdüTø=ì, yê{Ïì A eT]j·TT B >± >∑T]Ô+#·+&ç.  á |üØø£å Hê[ø£
\qT kÕº+&é̋ À ñ+#·+&ç. ô|’q ø=+‘· U≤∞ ñ+&˚≥Tº>± ˙{Ï‘√ ì+|ü+&ç. Á|ür <ëì˝À
¬s+&ÉT dü÷Œq¢ #·¬øÿs¡ y˚j·T+&ç.
|üØø£åHê[ø£ B ̋ À ̌ ø£ dü÷ŒHé ádtº ø£\|ü+&ç.
¬s+&ÉT u…\÷q¢qT ndü+|üPs¡í+>± >±*‘√
ì+|ü+&ç. Ç|ü⁄Œ&ÉT |üØø£å Hê[ø£ jÓTTø£ÿ eT÷‹øÏ
u…\÷Hé\qT ø£≥º+&ç. yê{Ïì yÓ#·Ãì Á|ü<̊X̄+˝À
m+&É ‘·>∑\≈£î+&Ü ñ+#·+&ç. á neT]ø£ì
3-4 s√E\ bÕ≥T Á|ü‹s√p |ü]o*+#·+&ç.
MT |ü]o\q\T qyÓ÷<äT #˚j·T+&ç eT]j·TT
$es¡D >∑T]+∫ Ä˝À∫+#·+&ç.
  Ç|ü⁄Œ&ÉT 1/4 e+‘·T düTqï|ü⁄ ̇ {Ï‘√ ì+|æq

eTs√ |üØø£åHê[ø£ rdüTø√+&ç. |üØø£åHê[ø£ B
qT+∫ >±* b˛≈£î+&Ü u…\÷Hé ‘=\–+#·+&ç.
>±* ãj·T≥≈£î b˛≈£î+&Ü <ëìì düTqï|ü⁄ ̇ s¡T
ñqï |üØø£åHê[ø£≈£î ‘=&ç– u≤>±  ø£~*+#·+&ç.
MT |ü]o\q\qT $e]+#·+&ç.
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Did You Know?

Bacteria have lived on the earth for much longer than human beings.

They are such hardy organisms that they can live under extreme

conditions. They have been found living in boiling mudpots and extremly

cold icy waters. They have been found in lakes of caustic soda and in

pools of concentrated sulphuric acid. They can survive at depths of several

kilometres. They probably can survive in space, too. A kind of bacterium

was recovered from a camera which stood on the moon for two years.There

is probably no environment in which bacteria cannot survive.
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 MT≈£î ‘Ó\TkÕ?
u≤ø°º]j·÷ uÛÑ÷$Tô|’q e÷qe⁄\ ø£+fÒ #ê˝≤ m≈£îÿe ø±\+ qT+&ç J$düTÔHêïsTT. n$ #ê˝≤
rÁeyÓTÆq |ü]dæú‘·T˝À¢ ≈£L&Ü J$+#̊ X̄øÏÔ >∑\ Je⁄\T.  n$ eTs¡T>∑T‘·Tqï eT{Ïº  ≈£î+&É\T, n‘·́ +‘·
#·\¢ì eT+#·T ̇ {Ï̋ À ≈£L&Ü ìedædüTÔqï≥Tº >∑T]Ô+#ês¡T. ø±dæºø̆ k˛&Ü düs¡düT‡\˝À, >±&ÛÉ dü\÷Œ¤́ ]ø̆
ÄeT¢+ ø=\qT\˝À ≈£L&Ü ø=ìï u≤ø°º]j·÷ >∑T]Ô+#·ã&Ü¶sTT. u≤ø°º]j·÷ nH̊ø£ øÏ̋ ÀMT≥s¡¢ ̋ À‘·T˝À
≈£L&Ü J$+#·>∑\e⁄. ãVüQXÊ n+‘·]ø£å+˝À ≈£L&Ü n$ eTqT>∑&É kÕ–+#·>∑\e⁄.  ¬s+&ÉT dü+e‘·‡sê\
bÕ≥T #·+Á<äTìô|’ ñqï ¬øyÓTsê qT+&ç ̌ ø£ s¡ø£yÓTÆq u≤ø°º]j·÷qT ‹]– bı+<ä>∑*>±s¡T. ãVüQXÊ
u≤ø°º]j·÷ eTqT>∑&É kÕ–+#·̋ Òì yê‘êes¡D+ n+≥÷ ñ+&É<äT.
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CROP PRODUCTION AND MANAGEMENTCROP PRODUCTION AND MANAGEMENT

Paheli and Boojho went to their
uncle’s house during the summer
vacation. Their uncle is a farmer.

One day they saw some tools like
khurpi, sickle, shovel, plough, etc., in
the field.

In order to provide food for a large
population— regular production, proper
management and distribution is
necessary.

3.1 Agricultural Practices

Till  10,000  B.C.E.  people  were
nomadic. They were wandering in
groups from place to place in search
of food and shelter. They ate raw
fruits and vegetables and started
hunting animals for food. Later, they
could cultivate land and produce rice,
wheat  and  other  food  crops.  Thus,
was born ‘Agriculture’.

When plants of the same kind are
cultivated at one place on a large scale,
it is called a crop. For example, crop of
wheat means that all the plants grown
in a field are that of wheat.

You already know that crops are of
different types like cereals, vegetables
and fruits. These can be classified on
the basis of the season in which they
grow.

India is a vast country. The climatic
conditions like temperature, humidity
and rainfall vary from one region to

You have learnt that all living
organisms require food. Plants can
make their food themselves. Can you
recall how green plants synthesise their
own food? Animals including humans
can not make their own food. So, where
do animals get their food from?

But, first of all why do we have to
eat food?

You already know that energy from
the food is utilised by organisms for
carrying out their various body
functions, such as digestion, respiration
and excretion. We get our food from
plants, or animals, or both.

Since we all need
food, how can we

provide food to a large
number of people in

our country?

Food has to be
produced on a large

scale.

I want to know
where and how we

use these tools.



53  


    









    




    



(crop)



     




    

    



     
     



























CROP PRODUCTION AND MANAGEMENT54 BIOLOGY

another. Accordingly, there is a rich
variety of crops grown in different parts
of the country. Despite this diversity,
two broad cropping patterns can be
identified. These are:

(i) Kharif Crops : The crops which are
sown in the rainy season are called
kharif crops. The rainy season in India
is generally from June to September.
Paddy, maize, soyabean, groundnut
and cotton are kharif crops.
(ii) Rabi Crops : The crops grown in the
winter season (October to March) are
called rabi crops. Examples of rabi
crops are wheat, gram, pea, mustard
and linseed.

Besides these, pulses and vegetables
are grown during summer at many
places.

3.2 Basic Practices of Crop
Production

to as agricultural practices which are
listed below:

(i) Preparation of soil
(ii) Sowing
(iii) Adding manure and fertilisers
(iv) Irrigation
(v) Protecting from weeds
(vi) Harvesting
(vii) Storage

3.3 Preparation of Soil
The preparation of soil is the first step
before growing a crop. One of the most
important tasks in agriculture is to turn
the soil and loosen it. This allows the
roots to penetrate deep into the soil.
The loose soil allows the roots to breathe
easily even when they go deep into the
soil. Why does the loosening of soil allow
the roots to breathe easily?

The loosened soil helps in the growth
of earthworms and microbes present in
the soil. These organisms are friends of
the farmer since they further turn and
loosen the soil and add humus to it.
But why the soil needs to be turned
and loosened?

You have learnt  in the previous
classes that soil contains minerals,
water, air and some living organisms.
In addition, dead plants and animals
get decomposed by soil organisms. In
this way, various nutrients in the dead
organisms are released back into the
soil. These nutrients are again
absorbed by plants.

Since only a few centimetres of the
top layer of soil supports plant growth,
turning and loosening of soil brings the
nutrient-rich soil to the top so that
plants can use these nutrients. Thus,

Why  paddy can not be
grown in the winter

season?

Paddy requires a lot of
water. Therefore, it is

grown only in the rainy
season.

Cultivation of crops involves several
activities undertaken by farmers over a
period of time. You may find that these
activities are similar to those carried out
by a gardener or even by you when you
grow ornamental plants in your house.
These activities or tasks are referred
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turning and loosening of soil is very
important for cultivation of crops.

The process of loosening and turning
of the soil is called tilling or ploughing.
This is done by using a plough. Ploughs
are made of wood or iron. If the soil is
very dry, it may need watering before
ploughing. The ploughed field may have
big clumps of soil called crumbs. It is
necessary to break these crumbs.
Levelling the field is beneficial for
sowing as well as for irrigation. Levelling
of soil is done with the help of a leveller.

Sometimes, manure is added to the
soil before tilling. This helps in proper
mixing of manure with soil. The soil is
moistened before sowing.

Agricultural Implements
Before sowing the seeds, it is necessary
to break soil clumps to get better yield.
This is done with the help of various
tools. The main tools used for this purpose
are the plough, hoe and cultivator.

Plough : This is being used since
ancient times for tilling the soil, adding
fertilisers to the crop, removing the
weeds and turning the soil. This is made
of wood and is drawn by a pair of bulls
or other animals (horses and camels).
It contains a strong triangular iron strip
called ploughshare. The main part of the
plough is a long log of wood which is
called a ploughshaft. There is a handle
at one end of the shaft. The other end is
attached to a beam which is placed on
the bulls’ necks. One pair of bulls and a
man can easily operate the plough
[Fig. 3.1 (a)].

The indigenous wooden plough is
increasingly being replaced by iron
ploughs nowadays.
Hoe : It is a simple tool which is used
for removing weeds and for loosening
the soil. It has a long rod of wood or
iron. A strong, broad and bent plate of
iron is fixed to one of its ends and

Fig. 3.1 (a) : The plough

ploughshaft

ploughshare

beam
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Activity 3.1
Take a beaker and fill half of it
with water. Put a handful of
wheat seeds and stir well. Wait for
some time.

Are there seeds which float on
water? Would those be lighter or
heavier than those which sink? Why
would they be lighter? Damaged
seeds become hollow and are thus
lighter. Therefore, they float on water.

This is  a  good method for
separating good, healthy seeds from
the damaged ones.

Before sowing,  one of  the
important tasks is to know about the
tools used for sowing seeds [Fig. 3.2
(a), (b)].

Traditional tool : The tool used
traditionally for sowing seeds is
shaped like a funnel [Fig. 3.2 (a)]. The
seeds are f i l led into the funnel,
passed down through two or three
pipes having sharp ends. These
ends pierce into the soil and place
seeds there.

Cultivator : Nowadays ploughing is
done by tractor-driven cultivator. The
use of cultivator saves labour and time.
[Fig. 3.1 (c)].

Fig. 3.1 (b) : A hoe

Fig. 3.2 (a) : Traditional method of sowing

Fig. 3.1 (c) : Cultivator driven by a tractor

3.4 Sowing
Sowing is an important part of crop
production. Before sowing, good quality,
clean and healthy seeds of a good
variety—are selected. Farmers prefer to
use seeds which give high yield.

Selection of Seeds

grip beam

bent plate
rod

handle

One day I saw my mother
put some gram seeds in a

vessel and pour some water
on them. After a few

minutes some seeds started
to float on top. I wonder why
some seeds float on water!

works like a blade. It is pulled by
animals [Fig. 3.1 (b)].
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Seed drill : Nowadays the seed drill [Fig.
3.2 (b)] is used for sowing with the help
of tractors. This sows the seeds
uniformly at equal distance and depth.
It ensures that seeds get covered by the
soil after sowing. This protects seeds
from being eaten by birds. Sowing by
using a seed drill saves time and labour.

Fig. 3.2 (b) : A seed drill

There is a nursery near my
school. I found that little
plants were kept in small

bags. Why are they
kept like this?

Seeds  of a few plants
such as paddy are first

grown in a nursery. When
they grow into seedlings,
they are transplanted to
the field manually. Some

forest plants and flowering
plants are also grown in

the nursery.

Appropriate distance between the
seeds is necessary to avoid overcrowding
of plants. This allows plants to get

I saw a healthy crop growing
in a farm. In the neighbouring
farm, the plants were weak.

Why do some plants grow
better than others?

sufficient sunlight, nutrients and water
from the soil. At times a few plants
may have to be removed to prevent
overcrowding.

3.5 Adding Manure and
Fertilisers

The substances which are added to the
soil in the form of nutrients for the
healthy growth of plants are called
manure and fertilisers.

Soil supplies mineral nutrients to
the crop plants. These nutrients are
essential for the growth of plants. In
certain areas, farmers grow crop after
crop in the same field. The field is never
left uncultivated or fallow. Imagine what
happens to the nutrients?

Continuous cultivation of crops
makes the soil poor in nutrients.
Therefore, farmers have to add manure
to the fields to replenish the soil with
nutrients. This process is called
manuring. Improper or insufficient
manuring results in weak plants.

Manure is an organic substance
obtained from the decomposition of
plant or animal wastes. Farmers dump
plant and animal waste in pits at open
places and allow it to decompose. The
decomposition is caused by some
microorganisms. The decomposed
matter is used as organic manure.
You have already learnt about
vermicomposting in Class VI. Refer to
pg.no 113.
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Activity 3.2

Take moong or gram seeds and
germinate them. Select three equal
sized seedlings. Take three empty
glasses or similar vessels. Mark them
A, B and C. To glass A add little
amount of soil mixed with a little
cow dung manure. In glass B put
the same amount of soil mixed with
a little urea. Take the same amount
of soil in glass C without adding
anything [Fig. 3.3(a)]. Now pour the
same amount of water in each glass
and plant the seedlings in them.
Keep them in a safe place and water
them daily. After 7 to 10 days
observe their growth [Fig. 3.3(b)].

better growth of plants? In which glass
was the growth fastest?

Fertilisers are chemicals  which
are rich in a particular nutrient. How
are they different from manure?
Fertilisers are produced in factories.
Some examples of fertilisers are—
urea, ammonium sulphate, super
phosphate, potash, NPK (Nitrogen,
Phosphorus, Potassium).

The use of fertilisers has helped
farmers to get better yield of crops
such as wheat, paddy and maize. But
excessive use of fertilisers has made
the soil less fertile. Fertilisers have
also become a source of water
pollution. Therefore, in order to
maintain the fertility of the soil, we
have to substitute fertilisers with
organic manure or leave the field
uncultivated (fallow) in between two
crops.

The use of manure improves soil
texture as well as its water retaining
capacity. It replenishes the soil with
nutrients.

Another method of replenishing
the soil with nutrients is through crop
rotation. This can be done by growing
different crops alternately. Earlier,
farmers in northern India used to
grow legumes as fodder in one season
and wheat in the next season. This
helped in the replenishment of the
soil with nitrogen. Farmers are being
encouraged to adopt this practice.

In the previous classes, you have
learnt about Rhizobium  bacteria.
These are present in the nodules of
roots of leguminous plants. They fix
atmospheric nitrogen.

Fig. 3.3 (a) : Preparation of the experiment

Did  plants in all the glasses grow at
the same pace? Which glass showed

Fig. 3.3 (b) : Growing seedlings with manure
and fertiliser
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Table 3.1 gives the differences
between a fertiliser and manure.

Advantages of Manure : The organic
manure is considered better than
fertilisers. This is  because
 it enhances the water holding

capacity of the soil.
 it makes the soil porous due to which

exchange of gases becomes easy.
 it increases the number of friendly

microbes.
 it improves the texture of the soil.

3.6 Irrigation
All living beings need water to live.
Water is important for proper growth
and development. Water is absorbed by
the plant roots. Along with water,
minerals and fertilisers are also
absorbed. Plants contain nearly 90%
water. Water is essential because
germination of seeds does not take
place under dry conditions. Nutrients
dissolved in water are transported to
each part of the plant. Water also

protects the crop from both frost and
hot air currents. To maintain the
moisture of the soil for healthy crop
growth, fields have to be watered
regularly.

The supply of water to crops at
regular intervals is called irrigation.
The time and frequency of irrigation
varies from crop to crop, soil to soil and
season to season. In summer, the
frequency of watering is higher. Why is
it so? Could it be due to the increased
rate of evaporation of water from the soil
and the leaves?

Table 3.1 : Differences between Fertiliser and Manure

S. No. Fertiliser Manure

1. Fertiliser is a man-made Manure is a natural substance obtained
inorganic salt. by the decomposition of cattle dung

and plant residues.

2. Fertiliser is prepared in Manure can be prepared in the fields.
factories.

3. Fertiliser does not provide Manure provides a lot of humus to the soil.
any humus to the soil.

4. Fertilisers are very rich in Manure is relatively less rich in plant
plant nutrients like nitrogen, nutrients.
phosphorus and potassium.

Sources of irrigation : The sources of
water for irrigation are— wells,
tubewells, ponds, lakes, rivers, dams
and  canals.

I  am very  careful  this
year about watering

the plants. Last
summer my plants
dried up and died.
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Fig. 3.4 (a) : Moat

Fig. 3.4 (b) : Chain pump

Fig. 3.4 (d) : Rahat

Fig. 3.4 (c) : Dhekli

Traditional Methods of
Irrigation

The water available in wells,
lakes and canals is lifted up
by different methods in
different regions, for taking
it to the fields.

Cattle or human labour is
used in these methods. So
these methods are cheaper,
but less efficient. The various
traditional ways are:

(i) moat (pulley-system)
(ii) chain pump

(iii) dhekli, and
(iv) rahat (Lever system)

[Figs. 3.4 (a)- (d)].

Pumps are commonly
used for lifting water. Diesel,
biogas, electricity and
solar energy is used to run
these pumps.
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Modern Methods of
Irrigation

Modern methods of irrigation
help us to use water
economically. The main
methods used are as follows:

(i) Sprinkler System: This
system is more useful on the
uneven land where sufficient
water is not available. The
perpendicular pipes, having
rotating nozzles on top, are
joined to the main pipeline
at regular intervals. When
water is allowed to flow
through the main pipe under pressure
with the help of a pump, it escapes from
the rotating nozzles. It gets sprinkled
on the crop as if it is raining.
Sprinkler is very useful for lawns, coffee
plantation and several other crops
[Fig. 3.5 (a)].

Fig. 3.5 (b) : Drip System

Fig. 3.5 (a) : Sprinkler system

(ii) Drip system : In this system, the
water falls drop by drop directly near
the roots. So it is called drip system. It
is the best technique for watering fruit
plants,  gardens and trees [Fig. 3.5(b)].
Water is not wasted at all. It is a boon in
regions where availability of water is poor.
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3.7 Protection from Weeds
Boojho and Paheli went to a nearby
wheat field and saw that there were
some other plants in the field, growing
along with wheat plants.

Have these other
plants been planted

purposely?

In a field many other undesirable
plants may grow naturally along with
the crop. These undesirable plants are
called weeds.

The removal of weeds is called
weeding. Weeding is necessary since
weeds compete with the crop plants for
water, nutrients, space and light. Thus,
they affect the growth of the crop. Some
weeds interfere even in harvesting and
may be poisonous for animals and
human beings.

Farmers adopt many ways to remove
weeds and control their growth. Tilling
before sowing of crops helps in uprooting
and killing of weeds, which may then
dry up and get mixed with the soil. The
best time for the removal of weeds is
before they produce flowers and seeds.
The manual removal includes physical
removal of weeds by uprooting or cutting
them close to the ground, from time to
time. This is done with the help of a
khurpi. A seed drill [Fig. 3.2(b)] is also
used to uproot weeds.

Weeds are also controlled by using
certain chemicals, called weedicides,
like 2,4-D. These are sprayed in the
fields to kill the weeds. They do not
damage the crops. The weedicides are
diluted with water to the extent
required and sprayed in the fields with
a sprayer. (Fig. 3.6).

Do weedicides have any
effect on the person handling

the weedicide sprayer?

Fig. 3.6 : Spraying weedicide

As already mentioned, the
weedicides are sprayed during the
vegetative growth of weeds before
flowering and seed formation. Spraying
of weedicides may affect the health of
farmers. So they should use these
chemicals very carefully. They should
cover their nose and mouth with a piece
of cloth during spraying of these
chemicals.

3.8 Harvesting
Harvesting of a crop is an important
task. The cutting of crop after it is
mature is called harvesting. In
harvesting, crops are pulled out or cut
close to the ground. It usually takes 3
to 4 months for a cereal crop to mature.

Harvesting in our
country is either done
manually by sickle (Fig.
3.7) or by a machine called
harvester. In the harvested
crop, the grain seeds need
to be separated from

Fig. 3.7 :
Sickle
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the chaff. This process is called
threshing. This is carried out with the
help of a machine called ‘combine’ which
is in fact a  harvester as well as a thresher
(Fig. 3.8).

Fig. 3.8 : Combine

After harvesting, sometimes
stubs are left in the field, which
are burnt by farmers. Paheli is

worried. She knows that it
causes pollution. It may also

catch fire and damage the crops
lying in the fields.

Harvest Festivals
After three or four months of hard
work there comes the day of the
harvest. The sight of golden fields
of standing crop, laden with grain,
fills the hearts of farmers with joy
and  a  sense  of  well-being.  The
efforts of the past season have
borne  fruit  and  it  is  time  to  relax
and enjoy a little. The period of
harvest is, thus, of great joy and
happiness in all parts of India. Men
and women celebrate it with great
enthus iasm.  Spec ia l  f es t ivals
associated with the harvest season
are Pongal, Baisakhi, Holi, Diwali,
Nabanya and Bihu.

3.9 Storage
Storage of produce is an important
task. If the harvested grains are to be
kept for longer time, they should be
safe from moisture, insects, rats and
microorganisms. Harvested grains have
more moisture. If freshly harvested
grains (seeds) are stored without
drying, they may get spoilt or attacked
by organisms, making them unfit for
use or for germination. Hence, before
storing them, the grains are properly
dried in the sun to reduce the moisture
in them. This prevents the attack by
insect pests, bacteria and fungi.

Farmers with small holdings of land
do the separation of grain and chaff by
winnowing (Fig. 3.9). You have already
studied this in Class VI.

Fig. 3.9 : Winnowing machine

I saw my mother putting
some dried neem leaves

in an iron drum
containing wheat.

I wonder why?
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3.10 Food from AnimalsFig. 3.10 (a) : Silos for storage of grains

Fig. 3.10 (b) : Storage of grains in
gunny bags in granaries

Farmers store grains in jute bags or
metallic bins. However, large scale
storage of grains is done in silos and
granaries to protect them from pests
like rats and insects [Fig. 3.10 (a)
and (b)].

Dried neem leaves are used for
storing food grains at home. For storing
large quantities of grains in big
godowns, specific chemical treatments
are required to protect them from pests
and microorganisms.

Activity 3.3
Make the following Table in your
note book and complete it.

S.No. Food Sources

1. Milk Cow, Buffalo, She-
goat, She-camel . . .

2.

3.

4.

Fish is good for health.
We get cod liver oil from fish
which is rich in vitamin D.

After completing this Table, you
must have seen that, like plants,
animals also provide us with different
kinds of food. Many people living in the
coastal areas consume fish as a major
part of their diet. In the previous classes
you have learnt about the food that we
obtain from plants. We have just seen
that the process of crop production
involves a number of steps like selection
of seeds, sowing, etc. Similarly, animals
reared at home or in farms, have to be
provided with proper food, shelter and
care. When this is done on a large scale,
it is called animal husbandry.
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KKEYWORDS
AGRICULTURAL
PRACTICES

ANIMAL HUSBANDRY

CROP

FERTILISER

GRANARIES

HARVESTING

IRRIGATION

KHARIF

MANURE

PLOUGH

RABI

SEEDS

SILO

SOWING

STORAGE

THRESHING

WEEDS

WEEDICIDE

WINNOWING

 WHAT YOU HAVE LEARNT

 In order to provide food to our growing
population, we need to adopt certain
agricultural practices.

 Same kind of plants cultivated at a place
constitute a crop.

 In India, crops can be broadly categorised into
two types based on seasons - rabi and kharif
crops.

 It is necessary to prepare soil by tilling and
levelling. Ploughs and levellers are used for
this purpose.

 Sowing of seeds at appropriate depths and dis-
tances gives good yield. Good variety of seeds
are sown after selection of healthy seeds.
Sowing is done by seed drills.

 Soil needs replenishment and enrichment
through the use of organic manure and
fertilisers. Use of chemical fertilisers has
increased tremendously with the introduc-
tion of new crop varieties.

 Supply of water to crops at appropriate inter-
vals is called irrigation.

 Weeding involves removal of unwanted and
uncultivated plants called weeds.

 Harvesting is the cutting of the mature crop
manually or by machines.

 Separation of the grains from the chaff is
called threshing.

 Proper storage of grains is necessary to pro-
tect them from pests and microorganisms.

 Food is also obtained  from animals for which
animals are reared. This is called animal
husbandry.

Exercises

  1. Select the correct word from the following list and fill in the blanks.
float, water, crop, nutrients, preparation

(a) The same kind of plants grown and cultivated on a large scale at a
place is called _____________.

(b) The first step before growing crops is _____________ of the soil.
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(c) Damaged seeds would _____________ on top of water.
(d) For growing a crop, sufficient sunlight and _____________ and

_____________ from the soil are essential.

  2. Match items in column A with those in column B.

A B

(i) Kharif crops (a) Food for cattle

(ii) Rabi crops (b) Urea and super phosphate

(iii) Chemical fertilisers (c) Animal excreta, cow dung
urine and plant waste

(iv) Organic manure (d) Wheat, gram, pea

(e) Paddy and maize

  3. Give two examples of each.
(a) Kharif crop
(b) Rabi crop

  4. Write a paragraph in your own words on each of the following.

(a) Preparation of soil (b)    Sowing

(c) Weeding (d)    Threshing

  5. Explain how fertilisers are different from manure.

  6. What is irrigation? Describe two methods of irrigation which conserve
water.

  7. If wheat is sown in the kharif season, what would happen? Discuss.

  8. Explain how soil gets affected by the continuous plantation of crops in
a field.

 9. What are weeds? How can we control them?

10. Arrange the following boxes in proper order to make a flow chart of
sugarcane crop production.

E
 X

 E
 R

 C
 I

 S
 E

 S

Sending crop to
sugar factory Irrigation Harvesting Sowing

1 2 3 4

Preparation of
soil

Ploughing the
field Manuring

5 6 7
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11. Complete the following word puzzle with the help of clues given below.

Down
1. Providing water to the crops.
2. Keeping crop grains for a long time under proper conditions.
5. Certain plants of the same kind grown on a large scale.

Across
3. A machine used for cutting the matured crop.
4. A rabi crop that is also one of the pulses.
6. A process of separating the grain from chaff.

E
 X

 E
 R

 C
 I

 S
 E

 S

Extended Learning — Activities and Projects

1. Sow some seeds in the soil and arrange to water them by drip
irrigation. Observe daily.
(i) Do you think it can save water?
(ii) Note the changes in the seed.

2. Collect different types of seeds and put them in small  bags.
Label them.

3. Collect pictures of some other agricultural machines and paste
them in a file. Write their names and uses.

4. Project Work

Visit a farm, nursery or a garden nearby. Gather information about
(i) importance of seed selection.
(ii) method of irrigation.
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An Example for Field Trip Work
Himanshu and his friends were very anxious and curious to go to Thikri village.
They went to Shri Jiwan Patel’s farmhouse. They had taken bags to collect
some seeds and other things.
Himanshu: Sir namaskar, I am Himanshu. Here are my friends Mohan, David

and Sabiha. We want some information about crops. Please guide
us.

Shri Patel : Namaskar and welcome all of you. What are your queries?
Sabiha : When did you start this work and what are the main crops that

you grow?
Shri Patel : About 75 years ago, my grandfather started this work. The main

crops that we grow are wheat, gram, soyabean and moong.
David : Sir, can you tell us the difference between traditional and modern

agricultural practices?
Shri Patel : Earlier we used traditional tools like sickle, bullock plough, trowel,

etc., and depended on rain water for irrigation. But now we use
modern methods of irrigation. We use implements like tractors,
cultivators, seed drill and harvester. We get good quality seeds.
We carry out soil testing and use manure and fertilisers. New
information about agriculture is obtained through radio, T.V. and
other sources. As a result we are able to get good crops on a large
scale. This year we got 9 to 11 quintals of gram crop/acre and 20
to 25 quintals of wheat/acre. In my opinion awareness of new
technology is important for better crop yield.

Mohan : Sabiha, come here and see some earthworms. Are they helpful
to the farmers?

Sabiha : Oh Mohan! we learnt about it in Class VI. Refer to pg.no. 113.
Shri Patel : Earthworms turn the soil and loosen it for proper aeration, so

they help the farmer.
David : Can we have some seeds of the crops you grow here?

[They put some seeds, fertilisers and soil sample in the bags.]
Himanshu: Sir, we are thankful to you for making this visit pleasant and for

providing useful information.

(iii) effect of extreme cold and extreme hot weather on the plants.
(iv) effect of continuous rain on the plants.
(v) fertilisers/manure used.
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REPRODUCTION IN ANIMALSREPRODUCTION IN ANIMALS

D
o you recall the processes of

digestion, circulation and

respiration which you have

studied in your previous classes? These

processes are essential for the survival

of every individual. You have also learnt

about the process of reproduction in

plants. Reproduction is essential for the

continuation of a species. Imagine what

would have happened if organisms had

not reproduced. You will realise that

reproduction is very important as it

ensures the continuation of similar

kinds of individuals, generation after

generation.

You have already learnt in your

previous class about reproduction in

plants. In this chapter, we shall learn

how reproduction takes place in

animals.

4.1 Modes of Reproduction

Have you seen the young ones

of different animals? Try to name some

of the young ones by completing

Table 4.1 shown in examples at S. No.

1 and 5.

You must have seen the young

ones of various animals being born.

Can you tell  how chicks and

caterpillars are born? How are kittens

and puppies born? Do you think that

these young ones looked the same

before they were born as they do now?

Let us find out.

Just as in plants, there are two modes

by which animals reproduce. These are:

(i) Sexual reproduction, and

(ii) Asexual reproduction.

4.2 Sexual Reproduction

Try to recall reproduction in plants which

you studied in Class VII. You will

remember that plants that reproduce

sexually have male and female

reproductive parts. Can you name these

parts? In animals also, males and

females have different reproductive parts

or organs. Like plants, the reproductive

parts in animals also produce gametes

that fuse to form a zygote. It is the zygote

which develops into a new individual.

This type of reproduction beginning

from the fusion of male and female

gametes is called sexual reproduction.

Let us find out the reproductive parts

Table 4.1

S. No. Animal Young one

1. Human Baby

2. Cat

3. Dog

4. Butterfly

5. Hen Chick

6. Cow

7. Frog
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Ç+‘·≈£î eTT+<äT ‘·s¡>∑‘·T\˝À MTs¡T #·~$q Js¡íÁøÏj·T,
Á|üdüs¡D, XÊ«düÁøÏj·T e+{Ï Á|üÁøÏj·T\T MT≈£î >∑Ts¡TÔHêïj·÷?
Á|ü‹ J$ eTqT>∑&É≈£î á Á|üÁøÏj·T\T n‘·́ edüs¡eTT. yÓTTø£ÿ\˝À
Á|ü‘·T´‘·Œ‹Ô $<ÛëqeTT >∑÷]Ã ≈£L&Ü MTs¡T ‘Ó\TdüT≈£îHêïs¡T.
ˇø£ C≤‹ n+‘·]+∫ b˛≈£î+&Ü ñ+&É{≤ìøÏ Á|ü‘·T´‘·Œ‹Ô
nedüs¡eTT. Je⁄\T Á|ü‘·T´‘·Œ‹Ôì »s¡|üø£b˛‘̊ @eTe⁄‘·T+<√
}Væ≤+#·+&ç. ‘·s¡‘·sê\T>± ˇπø \ø£åD≤\T >∑\ Je⁄\T
ø=qkÕ>∑T‘·÷ ñ+&É&ÜìøÏ Á|ü‘·T´‘·Œ‹Ô eTTK´yÓTÆq<äì MTs¡T
Á>∑Væ≤kÕÔs¡T.

MTs¡T Ç~es¡πø yÓTTø£ÿ\˝À Á|ü‘·T´‘·Œ‹Ôì >∑T]+∫ eTT+<äT
‘·s¡>∑‘·T\˝À H˚s¡TÃ≈£îHêïs¡T. á n<Ûë´j·T+˝À, »+‘·Te⁄˝À¢
Á|ü‘·T´‘·Œ‹Ô m˝≤ »s¡T>∑T‘·T+<√ eTq+ ‘Ó\TdüT≈£î+<ë+.

4.1 Á|ü‘·T´‘·Œ‹Ô $<ÛëHê\T

$$<Ûä »+‘·Te⁄\ jÓTTø£ÿ |æ\¢\qT MTs¡T #·÷XÊsê?
MTs¡T Áø£eT dü+K´\T 1 eT]j·TT 5 \qT ñ<ëVü≤s¡D\T>±
rdüTø=ì, |ü{Ïºø£ 4.1˝À Çe«ã&çq »+‘·Te⁄\ |æ\¢\ ù|s¡¢qT
sêj·T+&ç.

$$<Ûä »+‘·Te⁄\ |æ\¢\T |ü⁄≥º&Üìï MTs¡T #·÷dæ
ñ+{≤s¡T. ø√&ç|æ\¢\T, >=+>∑[ |ü⁄s¡T>∑T\T m˝≤ |ü⁄{≤ºjÓ÷
MTs¡T #Ó|üŒ>∑\sê? |æ*¢ |æ\¢\T, ≈£îø£ÿ |æ\¢\T m˝≤ |ü⁄{≤ºsTT?
á |æ\¢\T ‘êeTT |ü⁄≥ºø£ eTT+<äT ≈£L&Ü Ç|ü⁄Œ&ÉT ñqï≥T¢>±H̊
ñ+{≤j·Tì MTs¡T uÛ≤$düTÔHêïsê? eTq+ ‘Ó\TdüT≈£î+<ë+.

yÓTTø£ÿ\˝À e Ò̋ »+‘·Te⁄\˝À ≈£L&Ü ¬s+&ÉT $<Ûë\T>±
Á|ü‘·T´‘·Œ‹Ô »s¡T>∑T‘·T+~. n$:
(i) …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô
(ii)n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô

4.2  …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô
@&Ée ‘·s¡>∑‹˝À MTs¡T #·~$q yÓTTø£ÿ\˝À Á|ü‘·T´‘·Œ‹Ô bÕsƒêìï
>∑Ts¡TÔ #̊düTø√+&ç. ̋ …’+–ø£ Á|ü‘·T´‘·Œ‹Ô »]ù| yÓTTø£ÿ\T |ü⁄s¡Twü
eT]j·TT Ád”Ô Á|ü‘·T´‘·Œ‹Ô uÛ≤>±\qT ø£*– ñ+{≤j·Tì MT≈£î
C≤„|üø£+ edüTÔ+~. Ä uÛ≤>±\ ù|s¡¢qT MTs¡T #Ó|üŒ>∑\sê?
»+‘·Te⁄˝À¢ ≈£L&Ü |ü⁄s¡Twü, Åd”Ô Je⁄\T _ÛqïyÓTÆq Á|ü‘·T´‘·Œ‹Ô
uÛ≤>±\T Ò̋<ë nej·Tyê\qT ø£*– ñ+{≤sTT. yÓTTø£ÿ\˝À
e Ò̋ »+‘·Te⁄\ Á|ü‘·T´‘·Œ‹Ô nej·Tyê\T ≈£L&Ü dü+jÓ÷>∑
;C≤\qT ñ‘·Œ‹Ô #˚j·T>±, yê{Ï ø£\sTTø£ e\q dü+j·TTø£Ô
;»+ @s¡Œ&ÉT‘·T+~. á dü+j·TTø£Ô ;»y˚T ˇø£ ø=‘·Ô J$>±
n_Ûe�~› #Ó+<äT‘·T+~. |ü⁄s¡Twü, Åd”Ô dü+jÓ÷>∑ ;C≤\ ø£\sTTø£‘√
ÁbÕs¡+uÛÑeTj̊T´ Á|ü‘·T´‘·Œ‹Ô $<ÛëHêìï ̋ …’+–ø£ Á|ü‘·T´‘·Œ‹Ô n+{≤s¡T.

|ü{Ïºø£ 4.1

Áø£. dü+ »+‘·Te⁄ »+‘·Te⁄ |æ\¢

1 e÷qe⁄&ÉT •X̄óe⁄

2 |æ*¢

3 ≈£îø£ÿ

4 d”‘êø√ø£∫\Tø£

5 ø√&ç ø√&ç|æ\¢

6 Äe⁄

7 ø£|üŒ

»+‘·Te⁄\˝À Á|ü‘·T´‘·Œ‹Ô»+‘·Te⁄\˝À Á|ü‘·T´‘·Œ‹Ô
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in humans and study the process of

reproduction in them.

Male Reproductive Organs

The male reproductive organs include

a pair of testes (singular, testis), two

sperm ducts and a penis (Fig. 4.1). The

testes produce the male gametes called

sperms. Millions of sperms are

produced by the testes. Look at Fig. 4.2

which shows the picture of a sperm.

Though sperms are very small in size,

each has a head, a middle piece and a

tail. Does it appear to be a single cell?

Indeed, each sperm is a single cell with

all the usual cell components.

Fig. 4.1: Male reproductive

organs in humans

What purpose does the

tail in a sperm serve?

Fig. 4.3 : Female reproductive organs in

humans

Female Reproductive Organs

The female reproductive organs are a pair

of ovaries, oviducts (fallopian tubes) and

the uterus (Fig. 4.3). The ovary produces

Oviduct

Ovary

Uterus

Head

Middle piece

Tail

Fig. 4.2 : Human sperm

Sperm

duct

Testis

Penis
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e÷qe⁄\˝Àì Á|ü‘·T´‘·Œ‹Ô uÛ≤>±\qT eT]j·TT Á|ü‘·T´‘·Œ‹Ô
Á|üÁøÏj·TqT ‘Ó\TdüT≈£î+<ë+.

|ü⁄s¡Twü Á|ü‘·T´‘·Œ‹Ô nej·Tyê\T
|ü⁄s¡Twü Á|ü‘·T´‘·Œ‹Ô nej·Tyê\˝À ̌ ø£ »‘· eTTcÕÿ\T, (@ø£
e#·q+:eTTwüÿ+), ¬s+&ÉT X¯óÁø£ yêVæ≤ø£\T eT]j·TT ˇø£
|ü⁄s¡TcÕ+>∑+ ñ+{≤sTT. (|ü≥+ 4.1). eTTcÕÿ\T ñ‘·Œ‹Ô
#̊ùd |ü⁄s¡Twü ;»ø£D≤\qT X̄óÁø£ø£D≤\T n+{≤s¡T. eTTcÕÿ\T
$T*j·Tq¢ ø=~› X̄óÁø£ø£D≤\qT ñ‘·Œ‹Ô #̊kÕÔsTT. |ü≥+ 4.2˝À
X̄óÁø£ø£D+ |ü≥+ #·÷&É+&ç. X̄óÁø£ ø£D≤\T dü÷ø£Î |ü]e÷D+˝À
ñqï|üŒ{Ïø°, Á|ü‹ X¯óÁø£ø£D≤ìøÏ ‘·\, eT<Ûä́  uÛ≤>∑+, ‘√ø£ nH˚
uÛ≤>±\T ñ+{≤sTT. #·÷&É&ÜìøÏ X¯óÁø£ø£D+ @ø£ø£D+˝≤
ø£ì|ædüTÔ+<ë?

|ü≥+ 4.1: e÷qe⁄ì˝À |ü⁄s¡Twü
Á|ü‘·T´‘·Œ‹Ô nej·Tyê\T

X¯óÁø£ø£D+ jÓTTø£ÿ ‘√ø£ @ |üìøÏ
ñ<̊›•+#·ã&ç+~?

|ü≥+ 4.3: e÷qe⁄ì˝À Ád”Ô Á|ü‘·T´‘·Œ‹Ô nej·Tyê\T

Åd”Ô ;»yêVæ≤ø£

Åd”Ô ;»ø√X¯+
>∑sê“¤X¯j·T+

‘·\

eT<Ûä´uÛ≤>∑+

‘√ø£

|ü≥+ 4.2: e÷qe⁄ì X¯óÁø£ø£DeTT

X¯óÁø£yêVæ≤ø£

eTTwüÿ+

|ü⁄s¡TcÕ+>∑+

Á|ü‹ X̄óÁø£ø£D+ kÕ<Ûës¡D ø£D≤+>±\T ø£*–q ̌ ø£ @ø£ø£D+.

Ád”Ô Á|ü‘·T´‘·Œ‹Ô nej·Tyê\T
Ád”Ô Á|ü‘·T´‘·Œ‹Ô nej·Tyê\˝À ̌ ø£ »‘· Ád”Ô ;»ø√XÊ\T, ̌ ø£
»‘· Ád”Ô ;» yêVæ≤ø£\T (bòÕ˝À|æj·THé Hêfi≤\T), >∑sê“¤X̄j·T+
ñ+{≤sTT. (|ü≥+ 4.3) Ád”Ô ;»ø√X̄+ Ád”Ô dü+jÓ÷>∑ ;C≤ …̋’q
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Boojho recalls that the size

of eggs in animals varies.

The egg may be very small

as in humans, much larger

as in hens. Ostrich egg is

the largest!

Fertilisation

The first step in the process of

reproduction is the fusion of a sperm

and an ovum. When sperms come in

contact with an egg, one of the sperms

may fuse with the egg. Such fusion of

the egg and the sperm is called

fertilisation (Fig. 4.5). During

fertilisation, the nuclei of the sperm and

the egg fuse to form a single nucleus.

This results in the formation of a

fertilised egg or zygote (Fig. 4.6). Did

Fig. 4.5 : Fertilisation

Fig. 4.4 : Human Ovum

Nucleus

Sperms

Ovum

Fusing

nuclei

The process of fertilisation is the

meeting of an egg cell from the mother

and a sperm cell from the father. So,

the new individual inherits some

characteristics  from the mother and

some from the father. Look at your

brother or sister. See if you can recognise

some characters in them similar to those

of your mother or your father.

Fertilisation which takes place

inside the female body is called internal

fertilisation. Internal fertilisation

occurs in many animals including

humans, cows, dogs and hens.

Fig. 4.6 : Zygote

female gametes called ova (eggs)

(Fig. 4.4). In human beings, a single

matured egg is released into the oviduct

by one of the ovaries every month.

Uterus is the part where development

of the baby takes place. Like the sperm,

an egg is also a single cell.

you know that the zygote is the

beginning of a new individual?
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n+&Ü\qT ñ‘·Œ‹Ô #˚düTÔ+~ (|ü≥+ 4.4). e÷qe⁄\˝À,
ˇø£ Åd”Ô ;»ø√X¯+ qT+&ç Á|ürHÓ̋ ≤ ̌ ø£ n+&É+ $&ÉT<ä̋ …’ Ád”Ô
;» yêVæ≤ø£˝ÀìøÏ #˚s¡T‘·T+~. •X¯óe⁄ jÓTTø£ÿ n_Ûe�~›
>∑sê“¤X̄j·T+˝À »s¡T>∑T‘·T+~. X̄óÁø£ø£D+ e …̋, n+&ÉeTT ≈£L&Ü
@ø£ø£DẙT.

»+‘·Te⁄\˝Àì n+&Ü\ |ü]e÷D≤\˝À
‘˚&Ü\T ñ+{≤j·Tì uÛÀCÀ >∑Ts¡TÔ #˚düT≈£îHêï&ÉT.
á n+&Ü\T e÷qe⁄ì˝Àì n+&Ü\ e …̋ n‹

∫qï$>± ñ+&Ée#·TÃ, ø√&ç̋ À e …̋ #ê˝≤
ô|<ä›$>± ñ+&Ée#·TÃ. n+&Ü\ìï+{Ï̋ À ñÁwüº

|üøÏå n+&É+ n‹ ô|<ä›~!

|ü≥+ 4.5: |òü\Bø£s¡DeTT

|ü≥+ 4.4: e÷qe n+&ÉeTT

πø+Á<äø£+

X¯óÁø£ø£D≤\T

n+&É+

dü+jÓ÷>∑+
#Ó+<äT‘·Tqï
πø+Á<äø±\T

|ü≥+ 4.6: dü+j·TTø£Ô ;»eTT

|òü\Bø£s¡DeTT
Á|ü‘·T´‘·Œ‹Ô̋ À yÓTT<ä{Ï <äX̄ X̄óÁø£ø£DeTT, n+&É+‘√ dü+jÓ÷>∑+
#Ó+<ä&É+. X¯óÁø£ø£D≤\T n+&Üìï #˚s¡T≈£îqï|üð&ÉT, yêì˝À
ˇø£ X¯óÁø£ø£DeTT e÷Á‘·y˚T n+&ÉeTT‘√ dü+jÓ÷>∑eTT
#Ó+<äT‘·T+~. n˝≤ n+&ÉeTT eT]j·TT X¯óÁø£ø£DeTT
dü+jÓ÷>∑eTT #Ó+<ä&Üìï |òü\Bø£s¡DeTT n+{≤s¡T (|ü≥eTT
4.5). |òü\Bø£s¡DeTT »s¡T>∑T düeTj·T+˝À X¯óÁø£ø£DeTT
eT]j·TT n+&ÉeTT jÓTTø£ÿ πø+Á<äø±\T ø£\dæ ̌ πø πø+Á<äø£eTT>±
@s¡Œ&É‘êsTT. Bì |òü*‘·eTT>± ̌ ø£ |òü\Bø£�‘· n+&ÉeTT ̋ Ò<ë
dü+j·TTø£Ô ;»eTT @s¡Œ&ÉT‘·T+~ (|ü≥eTT 4.6). ˇø£ J$

jÓTTø£ÿ J$‘·+ dü+j·TTø£Ô ;»+‘√ ÁbÕs¡+uÛÑeTe⁄‘·T+<äì MT≈£î
‘Ó\TkÕ?

|òü\Bø£s¡D Á|üÁøÏj·T nH̊~ ‘·*¢ qT+&ç e∫Ãq n+&ÉeTT
eT]j·TT ‘·+Á&ç qT+∫ e∫Ãq X̄óÁø£ø£DeTT\ ø£\sTTø£. ø±e⁄q
•X̄óe⁄˝À ø=ìï \ø£åD≤\T ‘·*¢ qT+∫, ø=ìï \ø£åD≤\T ‘·+Á&ç
qT+&ç nqTe+•ø£+>± dü+Áø£$TkÕÔsTT. MT k˛<äs¡T&ÉT ̋ Ò<ë
k˛<ä]ì #·÷&É+&ç, yê]˝À MT neTà Hêqï\˝Àì ø=ìï
\ø£åD≤\qT >∑T]Ô+#·>∑\πsyÓ÷ Á|üj·T‹ï+#·+&ç.

Ád”Ô J$ X¯Øs¡+ ˝À|ü\ |òü\Bø£s¡D+ »]–‘˚ <ëìì
n+‘·s¡ |òü\Bø£s¡D+ n+{≤s¡T. n+‘·s¡ |òü\Bø£s¡D+
e÷qe⁄\T, Äe⁄\T, ≈£îø£ÿ\T, ø√fī¢‘√ düVü≤ #ê˝≤ »+‘·Te⁄\˝À
ø£ì|ædüTÔ+~.
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Why do fish and

frogs lay eggs in

hundreds whereas a

hen lays only one

egg at a time?

Have you heard of

test tube babies?

Boojho and Paheli’s teacher once told

them in the class that in some

women oviducts are blocked. These

women are unable to bear babies

because sperms cannot reach the egg

for fertilisation. In such cases,

doctors collect freshly released egg

and sperms and keep them together

for a few hours for IVF or in vitro

fertilisation (fertilisation outside the

body). In case fertilisation occurs,

the zygote is allowed to develop for

about a week and then it is placed in

the mother’s uterus. Complete

development takes place in the

uterus and the baby is born like any

other baby. Babies born through this

technique are called test-tube

babies. This term is actually

misleading because babies cannot

grow in test tubes.

Fig. 4.7 : Eggs of frog

female lays hundreds of eggs. Unlike

hen’s egg, frog’s egg is not covered by

a shell and it is comparatively very

delicate. A layer of jelly holds the eggs

together and provides protection to the

eggs (Fig. 4.7).

You will be surprised to know that

in many animals fertilisation takes

place outside the body of the female.

In these animals, fertilisation takes

place in water. Let us find out how

this happens.

Activity 4.1

Visit some ponds or slow-flowing

streams during spring or rainy

season. Look out for clusters of

frog’s eggs floating in water.

Write down the colour and size of

the eggs.

During spring or rainy season, frogs

and toads move to ponds and slow-

flowing streams. When the male and

female come together in water, the

As the eggs are laid, the male

deposits sperms over them. Each

sperm swims randomly in water with

the help of its long tail. The sperms

come in contact with the eggs. This

results in fertilisation. This type of

fertilisation in which the fusion of a

male and a female gamete takes place

outside the body of the female is called

external fertilisation. It is very

common in aquatic animals such as

fish, starfish, etc.
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ø√&ç ˇø£ kÕ] π̌ø >∑T&ÉT¶ ô|&ç‘˚,
#˚|ü\T, ø£|üŒ\T e+<ä\ ø=~›
>∑T&É¢qT m+<äT≈£î ô|&É‘êsTT?

f…dtº ≥÷´uŸ uÒ;\ >∑T]+∫ MTs¡T $Hêïsê?
ˇø£ kÕ] ‘·s¡>∑‹˝À uÛÀCÀ eT]j·TT |üùV≤©\
ñbÕ<Ûë´j·TTsê\T, ø=+<äs¡T Ád”Ô\˝À Ád”Ô ;» yêVæ≤ø£\T
eT÷düT≈£îb˛sTT ñ+{≤j·Tì #ÓbÕŒs¡T. n≥Te+{Ï
Ád”Ô\˝À X¯óÁø£ø£D≤\T n+&Üìï #˚s¡̋ Òø£ b˛e≥+ e\q
|òü\Bø£s¡DeTT »s¡>∑ø£, Ä Ád”Ô\T dü+‘êH√‘·Œ‹Ô
»s¡|ü˝Òs¡T. n≥Te+{Ï yê]˝À yÓ’<äT´\T n|üð&˚
$&ÉT<ä˝…’q n+&ÉeTTqT, X¯óÁø£ø£D≤\qT |üs¡kÕúìø£
|òü\Bø£s¡D+ (IVF - In vitro fertilisation)

(X¯Øs¡+ yÓ\T|ü\ |ò ü\Bø£s¡D+) ø=s¡≈£î ø=~›
>∑+≥\bÕ≥T ø£*|æ ñ+#·T‘ês¡T. ̌ ø£ ẙfī |òü\Bø£s¡DeTT
»]–‘˚, Ä dü+j·TTø£Ô ;»eTTqT ˇø£ yês¡+ s√E\
es¡≈£î n_Ûe�~∆ #Ó+<äì∫Ã, <ëìì ‘·*¢ >∑sê“¤X̄j·T+˝À
Á|üẙX̄ô|&É‘ês¡T. Ä •X̄óe⁄ jÓTTø£ÿ dü+|üPs¡íyÓTÆq n_Ûe�~∆
‘·*¢ >∑sê“¤X¯j·T+˝ÀH˚ »]–, n+<äs¡T •X¯óe⁄\ ˝≤>±
»ìàdüTÔ+~. á $<Ûä+>± »ìà+∫q •X¯óe⁄\qT f…dtº
≥÷´uŸ uÒ;\T n+{≤s¡T. yêdüÔe+>± á |ü<ä+ eTq*ï
•X¯óe⁄\T |üØø£å Hê[ø£̋ À ô|s¡T>∑T‘ês¡H˚ nb˛Vü≤qT
ø£*ZdüTÔ+~.

|ü≥+ 4.7: ø£|üŒ jÓTTø£ÿ n+&Ü\T

Ä&Éø£|üŒ e+<ä\ ø=B› >∑T&É¢qT $&ÉT<ä\ #̊düTÔ+~. ø√&ç >∑T&ÉT¶̋ À
ñqï≥T¢ ø£|üŒ >∑T&ÉT¶≈£î ô|’ ô|+≈£î ñ+&É<äT. ø£|üŒ >∑T&ÉT¶ ø√&ç
>∑T&ÉT¶‘√ b˛*ùdÔ #ê˝≤ düTìï‘·yÓTÆq~. ̌ ø£ C…©¢ ̋ ≤+{Ï bıs¡
>∑T&É¢ìï+{Ïì ø£*|æ ñ+∫ >∑T&É¢≈£î s¡ø£åD ø£*ŒdüTÔ+~. (|ü≥+
4.7)

ÄX̄Ãs¡́ ø£s¡yÓTÆq $wüj·T+ @$T≥+fÒ,#ê˝≤ »+‘·Te⁄\˝À
|òü\Bø£s¡D+ Ád”Ô J$ X¯ØsêìøÏ yÓ\T|ü\ »s¡T>∑T‘·T+~.
Ç≥Te+{Ï »+‘·Te⁄\˝À, |òü\Bø£s¡D+ ̇ {Ï̋ À »s¡T>∑T‘·T+~.
Ç~ m˝≤ »s¡T>∑T‘·T+<√ #·÷<ë›+.

ø£�‘·́ + 4.1

edü+‘· ãTT‘·Te⁄ Ò̋<ë es¡̧ ãTT‘·Te⁄˝À #Ós¡Te⁄\qT
>±˙ Ò̋<ë HÓeTà~>± Á|üeVæ≤+#˚ ø±\Te\qT >±˙
dü+<ä]Ù+#·+&ç. >∑T+|ü⁄\T>± ˙{Ï̋ À ‘˚*j·÷&ÉT‘·÷
ñ+&̊ ø£|üŒ jÓTTø£ÿ >∑T&É¢qT #·÷&É+&ç. >∑T&É¢ s¡+>∑T eT]j·TT
|ü]e÷DeTTqT  qyÓ÷<äT #˚j·T+&ç.

Ä&Éø£|üŒ >∑T&ÉT¢ $&ÉT<ä\ #˚dæq yÓ+≥H˚, eT>∑ ø£|üŒ
X¯óÁø£ø£D≤\qT n+&Ü\ ô|’øÏ $&ÉT<ä\ #˚düTÔ+~. Á|ü‹
X̄óÁø£ø£DeTT ‘·q bı&ÉyÓ’q ‘√ø£ düVü‰j·T+‘√ ̇ {Ï̋ À ùd«#·Ã¤>±
á<äT‘êsTT. X̄óÁø£ø£D≤\T n+&Ü\qT #̊]q|üð&ÉT |òü\Bø£s¡D+
»s¡T>∑T‘·T+~. á $<ÛäyÓTÆq |òü\Bø£s¡D+˝À |ü⁄s¡Twü, Ád”Ô
dü+jÓ÷>∑ ;C≤\ ø£\sTTø£ Ád”Ô J$ X¯ØsêìøÏ yÓ\T|ü\
»s¡T>∑T‘·T+~ ø±ã{Ïº <ëìì u≤Vü≤´ |òü\Bø£s¡D+ n+{≤s¡T.
#˚|ü\T, düeTTÁ<ä qø£åÁ‘ê\ e+{Ï ˙{Ï »+‘·Te⁄\˝À á
|ü<ä∆‹ n‹ kÕ<Ûës¡D+>± ø£ì|ædüTÔ+~.

edü+‘· ãTT‘·Te⁄ ̋ Ò<ë es¡̧ ãTT‘·Te⁄˝À ø£|üŒ\T, >√<äTs¡T
ø£|üŒ\T #Ós¡Te⁄\T eT]j·TT HÓeTà~>± bÕπs ø±\Te\˝ÀìøÏ
#̊s¡T‘êsTT. eT>∑, Ä&É ø£|üŒ\T ̇ {Ï̋ À <ä>∑Zs¡>± e∫Ãq|üð&ÉT
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Development of Embryo

Fertilisation results in the formation of

zygote which begins to develop into an

embryo [Fig. 4.8(a)]. The zygote divides

repeatedly to give rise to a ball of cells

[Fig. 4.8(b)]. The cells then begin to form

groups that develop into different

tissues and organs of the body. This

developing structure is termed an

embryo. The embryo gets embedded in

the wall of the uterus for further

development  [Fig. 4.8(c)].

The embryo continues to develop in

the uterus. It gradually develops body

Fig. 4.8 : (a) Zygote formation and development of an embryo from the zygote; (b) Ball of cells

(enlarged); (c) Embedding of the embryo in the uterus (enlarged)

How could a single cell

become such a big

individual?

(b)

(a)

(c)

Uterus

Embed-

ding

embryo

Ovary

Ovulation

Zygote

Uterus

wall

Develop-

ing

embryo

Though these animals lay

hundreds of eggs and release

millions of sperms, all the eggs

do not get fertilised and develop

into new individuals.

This is because the eggs and

sperms get exposed to  water

movement, wind and rainfall.

Also, there are other animals in

the pond which may feed

on eggs. Thus, production

of large number of eggs and

sperms is necessary to

ensure fertilisation

of at least

a few of them.
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|æ+&Ü_Ûe�~∆
|òü\Bø£s¡D |òü*‘·eTT>± @s¡Œ&çq dü+j·TTø£Ô ;»eTT |æ+&É+>±
n_Ûe�~∆ #Ó+<ä&É+ ÁbÕs¡+uÛÑeTe⁄‘·T+~. (|ü≥+ 4.8 (m)).
dü+j·TTø£Ô ;»eTT nH˚ø£kÕs¡T¢ $uÛÑ»q #Ó+~ ø£D≤\ ã+‹ì
@s¡Œs¡TdüTÔ+~. (|ü≥+ 4.8 (_)) Ä ø£D≤\T düeT÷Vü‰\T>±
@s¡Œ&ç, X¯Øs¡eTT˝Àì $$<Ûä ø£DC≤˝≤\T eT]j·TT
nej·Tyê\T>± n_Ûe�~∆ #Ó+<äT‘êsTT. Ç˝≤ n_Ûe�~∆
#Ó+<äT‘·Tqï  ìsêàDeTTqT |æ+&É+ n+{≤s¡T. |æ+&É+ ‘·<äT|ü]
n_Ûe�~∆ »s¡>∑≥+ ø√dü+ >∑sê“ ¤X ¯j·T|ü⁄ >√&É\≈£î
n‘·T≈£îÿ+≥T+~. (|ü≥+ 4.8 (dæ)).

|æ+&É+ >∑sê“¤X¯j·TeTT˝À n_Ûe�~∆ì ø=qkÕ–düTÔ+~.

|ü≥+ 4.8: m) dü+j·TTø£Ô ;»+ @s¡Œ&ÉT≥ eT]j·TT dü+j·TTø£Ô ;»+ qT+&ç |æ+&É+ n_Ûeè~∆ #Ó+<äT≥— _) ø£D≤\ ã+‹
(ô|<ä›$>± #˚j·Tã&çq)— dæ) >∑sê“¤X¯j·T+˝À Á|ü‹kÕú|üq »s¡T>∑T‘·Tqï |æ+&É+ (ô|<ä›$>± #˚j·Tã&çq).

ˇø£ ø£D+ n+‘· ô|<ä› J$
m˝≤ ne⁄‘·T+~?

(_)

(m)

(dæ)

>∑sê“¤X¯j·T+

n‘·T≈£îÿ+≥Tqï
|æ+&É+

Åd”Ô ;»ø√X¯+

n+&√‘·‡s¡Z+

dü+j·TTø£Ô
;»+

>∑sê“¤X¯j·T|ü⁄
>√&É

n_Ûeè~∆ #Ó+<äT‘·Tqï
|æ+&É+

á »+‘·Te⁄\˙ï e+<ä\ ø=B› n+&Ü\qT,
$T*j·Tq¢ ø=B› X¯óÁø£ø£D≤\qT $&ÉT<ä\
#˚dæq|üŒ{Ïø°, ne˙ï |òü\Bø£s¡D+ #Ó+~
|æ\¢\T>± n_Ûe�~› #Ó+<äe⁄. ø±s¡D+
n+&Ü\T eT]j·TT X¯óÁø£ø£D≤\T ˙{Ï

ø£<ä*ø£\≈£î, >±*, es¡̧bÕ‘êìøÏ >∑Ts¡e⁄‘êsTT.
#Ós¡Te⁄˝À ñ+&˚ Ç‘·s¡ »+‘·Te⁄\T ≈£L&Ü

n+&Ü\qT ÄVü‰s¡+>± rdüTø√e#·TÃ.
n+<äT#˚‘·, n~Ûø£ dü+K´˝À n+&Ü\qT,
X¯óÁø£ø£D≤\qT ñ‘·Œ‹Ô #˚j·T&É+ e\q
n+<äT˝À ø=HÓ’ïHê |òü\Bø£s¡D+ #Ó+<˚

neø±X¯+ ñ+≥T+~.
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parts such as hands, legs, head, eyes,

ears etc. The stage of the embryo in

which all the body parts can be

identified is called a foetus (Fig. 4.9).

When the development of the foetus

is complete,  the mother gives birth to

the baby.

takes place inside the egg shell during

this period? After the chick is completely

developed it bursts open the egg shell.

In animals which undergo external

fertilisation, development of the embryo

takes place outside the female body.

The embryos continue to grow within

their egg coverings. After the embryos

develop,  the eggs hatch. You must have

seen numerous tadpoles swimming in

ponds and streams.

Viviparous and Oviparous Animals

We have learnt that some animals give

birth to young ones while some animals

lay eggs which later develop into young

ones. The animals which give birth to

young ones are called viviparous

animals. Those animals which lay eggs

are called oviparous animals. The

following activity will help you

understand better and differentiate

between viviparous and oviparous

animals.

Activity 4.2

Try to observe eggs of the following

organisms – frog, lizard, butterfly

or moth, hen and crow or any other

bird. Were you able to observe eggs

of all of them? Make drawings of

the eggs that you have observed.

The eggs of a few animals are easy

to observe because their mothers lay

them outside their bodies. These are

examples of oviparous animals. But you

would not be able to collect the eggs of

a dog, cow or cat. This is because they

do not lay eggs. The mother gives birth

to the young ones. These are examples

of viviparous animals.

Fig. 4.9 : Foetus in the uterus

Uterus

Internal fertilisation takes place in

hens also. But, do hens give birth to

babies like human beings and cows?

You know that they do not. Then, how

are chicks born? Let us find out.

Soon after fertilisation, the zygote

divides repeatedly and travels down the

oviduct. As it travels down, many

protective layers are formed around it.

The hard shell that you see in a hen’s

egg is one such protective layer.

After the hard shell is formed around

the developing embryo, the hen finally

lays the egg. The embryo takes about 3

weeks to develop into a chick. You must

have seen the hen sitting on the eggs

to provide sufficient warmth. Did you

know that development of the chick
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Áø£eT+>± X̄Øs¡ uÛ≤>± …̋’q #̊‘·T\T, ø±fīófl, ‘·\, ø£fīófl, #Óe⁄\T
yÓTT<ä\>∑Tq$ n˙ï n_Ûe�~∆ #Ó+<äT‘êsTT. X¯Øs¡ uÛ≤>±\˙ï
>∑T]Ô+#·>∑*π>≥≥T¢ ñ+&˚ |æ+&É <äX¯qT ÁuÛÑ÷DeTT n+{≤s¡T.
(|ü≥+ 4.9). ÁuÛÑ÷DeTT jÓTTø£ÿ n_Ûe�~∆ |üPs¡ÔsTTq ‘·s¡Tyê‘·,
‘·*¢ Ä •X¯óe⁄≈£î »qàìdüTÔ+~.

|ü≥+ 4.9: >∑sê“¤X¯j·T+˝À ÁuÛÑ÷D+

>∑sê“¤X¯j·T+

ø√fī¢̋ À ≈£L&Ü n+‘·s¡ |òü\Bø£s¡D+ »s¡T>∑T‘·T+~. ø±˙,
eTqTwüß\T, Äe⁄\ e …̋ ø√fi¯ófl •X¯óe⁄\≈£î »qàìkÕÔj·÷?
ø±<äì MT≈£î ‘Ó\TdüT. eT] ø√&ç|æ\¢\T m˝≤ »ìàkÕÔsTT?
eTq+ ‘Ó\TdüT≈£î+<ë+.

|òü\Bø£s¡D+ »]–q yÓ+≥H̊,dü+j·TTø£Ô ;»+ nH̊ø£kÕs¡T¢
$uÛÑ»q #Ó+~, Ád”Ô ;» yêVæ≤ø£ øÏ+~ yÓ’|ü⁄≈£î Á|üj·÷DÏdüTÔ+~.
n˝≤ øÏ+~øÏ Á|üj·÷DÏdüTÔqï|ü⁄Œ&ÉT, <ëì #·T≥÷º nH˚ø£ s¡ø£åø£
bıs¡\T @s¡Œ&É‘êsTT. ˙e⁄ #·÷ùd ø√&ç>∑T&ÉT¶ #·T≥÷º ñ+&˚
>∑{Ïº ô|+≈£î n≥Te+{Ï s¡ø£åø£ bıs¡\˝À ˇø£{Ï.

n_Ûe�~∆ #Ó+<äT‘·Tqï |æ+&ÉeTT #·T≥÷º >∑{Ïº ô|+≈£î @s¡Œ&çq
‘·sê«‘·, ∫es¡≈£î ø√&ç, >∑T&ÉT¶ ô|&ÉT‘·T+~. |æ+&ÉeTT ø√&ç
|æ\¢>± n_Ûe�~∆ #Ó+<ä{≤ìøÏ 3 yêsê\T |ü&ÉT‘·T+~. >∑T&É¢≈£î
‘·–q+‘· ẙ&ç$Tì ø£*–+#̊+<äT≈£î, ø√&çô|≥º >∑T&É¢ô|’ ≈£Ls=Ãì
ñ+&É&Üìï MTs¡T >∑eTì+#̊ ñ+{≤s¡T. á düeTj·T+˝À >∑T&ÉT¶
˝À|ü\ ø√&ç|æ\¢ n_Ûe�~∆ #Ó+<äT‘·T+<äì MT≈£î ‘Ó\TkÕ?

ø√&ç|æ\¢ |üP]Ô>± n_Ûe�~∆ #Ó+~q ‘·sê«‘· >∑T&ÉT¶qT
|ü>∑T\>=≥Tºø=ì ãj·T≥≈£î edüTÔ+~.

u≤Vü≤´ |òü\Bø£s¡DeTTq≈£î ˝Àqj˚T´ »+‘·Te⁄\˝À,
|æ+&Ü_Ûe�~∆ Ád”Ô J$ <˚Vü‰ìøÏ yÓ\T|ü\ »s¡T>∑T‘·T+~. Ä
|æ+&Ü\ ô|s¡T>∑T<ä\ n+&É bıs¡\≈£î ̋ À|ü\ ø=qkÕ>∑T‘·T+~.
|æ+&Ü\T n_Ûe�~∆ #Ó+~q ‘·sê«‘·, n+&Ü\T bı<ä>∑ã&É‘êsTT
ndü+U≤´ø£+>± ∫s¡Tø£|üŒ\T #Ós¡Te⁄\˝À, ø±\Te\˝À á<äT‘·÷
ñ+&É&É+ MTs¡T #·÷ùd ñ+{≤s¡T.

•XÀ‘êŒ<äø£, n+&√‘êŒ<äø£ »+‘·Te⁄\T

     ø=ìï »+‘·Te⁄\T |æ\¢*ï ø£q>±, eT] ø=ìï »+‘·Te⁄\T
>∑T&É¢qT ô|{Ïº, ‘·sê«‘· n$ |æ\¢\T>± n_Ûe�~∆ #Ó+<äT‘êj·Tì
eTqeTT H˚s¡TÃ≈£îHêïeTT. |æ\¢\qT ø£H˚ »+‘·Te⁄\qT
•XÀ‘êŒ<äø±\T n+{≤s¡T. >∑T&É¢qT ô|fÒº »+‘·Te⁄\qT
n+&√‘êŒ<äø±\T n+{≤s¡T. á øÏ+~ ø£�‘·́ + •XÀ‘êŒ<äø±\T
eT]j·TT n+&√‘êŒ<äø±\qT MTs¡T u≤>± ns¡ú+ #̊düTø=qT≥≈£î,
yê{Ï eT<Ûä́  e´‘ê´düeTTqT ‘Ó\TdüTø√&ÜìøÏ düVü‰j·T|ü&ÉT‘·T+~.

ø£�‘·́ + 4.2

øÏ+~ Je⁄\ >∑T&É¢qT |ü]o*+#̊+<äT≈£î Á|üj·T‹ï+#·+&ç-
ø£|üŒ, ã*¢, d”‘êø√ø£∫\Tø£ Ò̋<ë e÷‘Y, ø√&ç, ø±øÏ
˝Ò<ë @ Ç‘·s¡ |üøÏåyÓ’Hê. M≥ìï{Ï >∑T&É¢qT MTs¡T
|ü]o*+#·>∑\sê? MTs¡T |ü]o*+∫q >∑T&É¢ ∫Á‘·eTT\T
^j·T+&ç.

       ø=ìï ‘·*¢ »+‘·Te⁄\T ‘·eT n+&Ü\qT yê{Ï X̄ØsêìøÏ
yÓ\T|ü\ ô|≥º&É+ e\q Äj·÷ »+‘·Te⁄\ >∑T&É ¢qT
|ü]o*+#·&É+ düT\uÛÑ+. Ç$ n+&√‘êŒ<äø£ »+‘·Te⁄\≈£î
ñ<ëVü≤s¡D\T. ø±˙ ≈£îø£ÿ, Äe⁄ Ò̋<ë |æ*¢ yÓTT<ä\>∑T yêì
>∑T&É¢qT ùdø£]+#·̋ Òs¡T. m+<äT#̊‘·q+fÒ, n$ >∑T&É¢qT ô|≥ºe⁄.
Ä »+‘·Te⁄\T |æ\¢*ï ø£+{≤sTT. Ç$ •XÀ‘êŒ<äø£ »+‘·Te⁄\≈£î
ñ<ëVü≤s¡D\T.
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Can you now give some more

examples of viviparous and oviparous

animals?

Young Ones to Adults

The new individuals which are born or

hatched from the eggs continue to grow

till they become adults. In some

animals, the young ones may look very

different from the adults. Recall the life

cycle of the silkworm (egg → larva or

caterpillar → pupa → adult) you studied

in Class VII. Frog is another such

example (Fig. 4.10).

Observe the different stages of frog

starting from the egg to the adult stage.

We find that there are three distinct

stages, that is, egg → tadpole (larva) →

adult. Don’t the tadpoles look so

different from the adults? Can you

imagine that these tadpoles would some

day become frogs? Similarly, the

caterpillar or the pupa of silkworm looks

very different from the adult moth. The

features that are present in the adult are

not found in these young ones. Then

what happens to the tadpoles or

caterpillars thereafter?

You must have seen a beautiful moth

emerging out of the cocoon. In the case

of tadpoles, they transform into adults

capable of jumping and swimming. The

transformation of the larva into an adult

through drastic changes is called

metamorphosis. What about the

changes that we observe in our body as

we grow? Do you think we too undergo

metamorphosis? In human beings, body

parts similar to those present in the

adults are present from the time of birth.

4.3 Asexual Reproduction

So far, we have learnt about

reproduction in some familiar animals.

But what about very small animals like

hydra and microscopic organisms like

amoeba? Do you know how they

reproduce? Let us find out.

(a) Eggs

(b) Early tadpole

(c) Late tadpole

(d) Adult

frog

Fig. 4.10 : Life cycle of frog
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Ç|ü⁄Œ&ÉT MTs¡T •XÀ‘êŒ<äø±\T eT]j·TT n+&√‘êŒ<äø±\≈£î
eT]ø=ìï ñ<ëVü≤s¡D\T Çe«>∑\sê?

|æ\¢\ qT+&ç ÁbÂ&ÛÉJe⁄\T
ø=‘·Ô>± »ìà+∫q Ò̋<ë >∑T&É¢ qT+∫ bı<ä>∑ ã&çq Je⁄\T
ÁbÂ&ÛÉ Je⁄\j˚T´ es¡≈£î ô|s¡T>∑T‘·÷H˚ ñ+{≤sTT. ø=ìï
»+‘·Te⁄\˝À |æ\¢ Je⁄\T ‘·eT ÁbÂ&ÛÉ Je⁄\ø£+fÒ #ê˝≤
_Ûqï+>± ñ+{≤sTT. @&Ée ‘·s¡>∑‹˝À MTs¡T #·~$q
|ü≥Tº|ü⁄s¡T>∑T J$‘· #·Áø£eTT (>∑T&ÉT¶ → &ç+uÛÑø£+ ̋ Ò<ë >=+>∑[
|ü⁄s¡T>∑T → ø√X¯düú <äX¯ → ÁbÂ&ÛÉ <äX¯)qT >∑Ts¡TÔ #˚düTø√+&ç.
ø£|üŒ Ç≥Te+{Ï n_Ûeè~∆øÏ eTs=ø£ ñ<ëVü≤s¡D(|ü≥+ 4.10).

>∑T&ÉT¶ qT+∫ ÁbÂ&ÛÉ <äX¯ es¡≈£î ø£|üŒ J$‘· <äX¯\qT
|ü]o*+#·+&ç. >∑T&ÉT¶ → {≤&éb˛˝Ÿ ˝≤sê«(&ç+uÛÑø£+) →

ÁbÂ&ÛÉ J$ nH̊ düŒwüºyÓTÆq eT÷&ÉT <äX̄\T eTq≈£î ø£ì|ækÕÔsTT.
{≤&éb˛˝Ÿ\T ÁbÂ&ÛÉ J$ ø£Hêï #ê˝≤ _Ûqï+>± ø£ì|ækÕÔj·÷,
Ò̋<ë? á {≤&éb˛˝Ÿ\T @ s√E¬ø’Hê ø£|üŒ\e⁄‘êj·Tì ˙e⁄

}Væ≤+#·>∑\yê? n˝≤π>, >=+>∑[ |ü⁄s¡T>∑T ̋ Ò<ë |ü≥Tº|ü⁄s¡T>∑T
jÓTTø£ÿ ø√X̄düú<äX̄ |ü≥Tº|ü⁄s¡T>∑T jÓTTø£ÿ ÁbÂ&ÛÉ J$ ø£Hêï #ê˝≤
_Ûqï+>± ñ+≥T+~. ÁbÂ&ÛÉ Je⁄\˝À ø£ì|æ+#˚ \ø£åD≤\T

yê{Ï u≤\´<äX̄˝À¢ ø£ì|æ+#·e⁄. eT] {≤&éb˛ Ÿ̋≈£î ̋ Ò<ë >=+>∑[
|ü⁄s¡T>∑T≈£î ‘·s¡Tyê‘· @$T »s¡T>∑T‘·T+~?

ø£≈£LHé qT+&ç ̌ ø£ n+<äyÓTÆq d”‘êø√ø£∫\Tø£ ãj·T≥≈£î
sêe&É+ MTs¡T #·÷ùd ñ+{≤s¡T. {≤&éb˛˝Ÿ\ $wüj·÷ìøÏ
eùdÔ, n$ ¬>+‘·≥+, á<ä&É+ #˚j·T>∑*π> ÁbÂ&ÛÉJe⁄\T>±
e÷s¡TŒ #Ó+<äT‘êsTT. >∑D˙j·TyÓTÆq e÷s¡TŒ\ <ë«sê &ç+uÛÑø£+
ÁbÂ&ÛÉJ$>± e÷s¡&Üìï s¡÷|ü$ÁøÏj·T n+{≤s¡T. eTq+
ô|s¡T>∑T‘·THêïeTT ø£qTø£ eTq X¯Øs¡+˝À MTs¡T >∑eTì+∫q
e÷s¡TŒ\ >∑T]+∫ @eT+{≤s¡T? eTq+ ≈£L&Ü s¡÷|ü$ÁøÏj·T≈£î
˝Àqe⁄‘êeTì MTs¡T uÛ≤$düTÔHêïsê? e÷qe⁄\˝À |ü⁄{Ïºq|ü⁄Œ&ÉT
ñ+&˚ nej·Tyê Ò̋ ÁbÂ&ÛÉ <äX¯̋ À ≈£L&Ü ñ+{≤sTT.

4.3 n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô
Ç+‘·es¡≈£î, eTq≈£î u≤>± ‘Ó*dæq »+‘·Te⁄\˝À >∑\
Á|ü‘·T´‘·Œ‹Ô >∑÷]Ã ‘Ó\TdüT≈£îHêïeTT. ø±˙ ∫qï »+‘·Te⁄ …̋’q
ôV’≤Á&Ü eT]j·TT dü÷ø£åàyÓTÆq nMTu≤ e+{Ï Je⁄\T m˝≤
Á|ü‘·T´‘·Œ‹Ô »s¡T|ü⁄≈£î+{≤jÓ÷ MT≈£î ‘Ó\TkÕ? Ç|üð&ÉT eTq+
‘Ó\TdüT≈£î+<ë+.

(m) >∑T&ÉT¢

(_) ‘=*<äX¯ {≤&éb˛˝Ÿ

(dæ) eT*<äX¯
{≤&éb˛˝Ÿ

(&ç) ÁbÂ&ÛÉ ø£|üŒ

|ü≥+ 4.10: ø£|üŒ J$‘· #·Áø£eTT
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Activity 4.3

Get permanent slides of

hydra.  Observe them using

hand lens or a microscope.

Look out for any bulges

from the parent body.

Count the number of

bulges that you see in

different slides. Also, note

the size of the bulges. Draw

the diagram of hydra, as

you see it. Compare it with

the Fig. 4.11.
Fig. 4.11 : Budding in Hydra

Fig. 4.12 : Binary fission in Amoeba

(a)

(b)

(c)

(d)

Dividing nucleus

Daughter amoe-

bae

In each hydra, there may be one or

more bulges. These bulges are the

developing new individuals and they are

called buds. Recall the presence of buds

in yeast. In hydra too the new individuals

develop as outgrowths from a single

parent. This type of reproduction in

which only a single parent is involved is

called asexual reproduction. Since new

individuals develop from the buds in

hydra, this type of asexual reproduction

is called budding.

Another method of asexual

reproduction is observed in the

microscopic organism, amoeba. Let us

see how this happens.

You have already learnt about the

structure of amoeba. You will recall that

amoeba is a single-celled organism

[Fig. 4.12(a)]. It begins the process of

reproduction by the division of its

nucleus into two nuclei [Fig. 4.12(b)].

This is followed by division of its body

into two, each part receiving a nucleus

[Fig. 4.12(c)]. Finally, two amoebae are

produced from one parent amoeba

[Fig. 4.12(d)]. This type of asexual
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ø£�‘·́ + 4.3
ôV’≤Á&Ü jÓTTø£ÿ XÊX̄«‘· ôd¢Ì&é\T rdüTø√+&ç.
uÛÑ÷‘·<ä›+ Ò̋<ë dü÷ø£Î <ä]Ùì‘√ yê{Ïì
|ü]o*+#·+&ç. ôV’≤Á&Ü <̊Vü≤+ô|’ u§&çô|\T
@yÓTÆHê ñHêïj˚TyÓ÷ #·÷&É+&ç. yπ̊s«s¡T
ôd¢Ì&é\˝À ôV’≤Á&Ü <˚Vü≤+ô|’ ñqï u§&çô|\
dü+K´qT …̋øÏÿ+#·+&ç. n˝≤π> u§&çô|\
|ü]e÷DeTTqT ≈£L&Ü qyÓ÷<äT #̊j·T+&ç.
˙≈£î ø£ì|æ+∫q $<ÛäeTT>± ôV’≤Á&Ü |ü≥+qT
^j·T+&ç. <ëìì |ü≥+ 4.11‘√ b˛*Ã
#·÷&É+&ç. |ü≥+ 4.11: ôV’≤Á&Ü˝À ø√s¡ø°uÛÑeq+

|ü≥+ 4.12: nMTu≤˝À ~«<Ûë$∫Ã¤‹Ô

(m)

(_)

(dæ)

(&ç)

$uÛÑ»q #Ó+<äT‘·Tqï
πø+Á<äø£+

|æ\¢ nMTu≤\T

Á|ü‹ ôV’≤Á&Ü˝À ̌ ø£{Ï ̋ Ò<ë n+‘·ø£Hêï m≈£îÿe u§&çô|\T
ñ+&Ée#·TÃ. á u§&çô|\T ø=‘· ÔJe⁄\T>± n_Ûe�~∆
#Ó+<äT‘êsTT. M{Ïì ø√s¡ø±\T n+{≤s¡T. ádtº q+<ä*
ø√s¡ø±\qT C≤„|üø£+ ‘Ó#·TÃø√+&ç. ôV’≤Á&Ü˝À ≈£L&Ü ̌ πø ‘·*¢
J$ qT+&ç u≤Vü≤´ ô|s¡T>∑T<ä\ s¡÷|ü+˝À ø=‘·Ô |æ\¢ Je⁄\T
n_Ûe�~∆ #Ó+<äT‘êsTT. ̌ ø£ ‘·*¢ J$ e÷Á‘·y˚T bÕ˝§ZH˚≥≥T
e+{Ï Á|ü‘·T´‘·Œ‹Ôì n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô n+{≤s¡T. ôV’≤Á&Ü˝À
ø√s¡ø±\ <ë«sê ø=‘·Ô |æ\¢ Je⁄\T n_Ûe�~∆ #Ó+<äT‘êsTT.
ø£qTø£ Ç≥Te+{Ï n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ôì ø√s¡ø°uÛÑeq+ n+{≤s¡T.

dü÷ø£åàyÓTÆq nMTu≤ e+{Ï J$˝À eTs=ø£ $<ÛäyÓTÆq n …̋’+–ø£
Á|ü‘·T´‘·Œ‹Ô $<Ûëq+qT >∑eTìkÕÔ+. n~ m˝≤ »s¡T>∑T‘·T+<√
#·÷<ë›+.

nMTu≤ ìsêàDeTTqT >∑T]+∫ MTs¡T Ç~es¡ πø
H˚s¡TÃ≈£îHêïs¡T. nMTu≤ ˇø£ @ø£ø£D J$ nì MTs¡T
>∑Ts¡TÔ#̊düTø√+&ç. (|ü≥+ 4.12 (m)). n~ ‘·q˝Àì πø+Á<äø±ìï
¬s+&ÉT πø+Á<äø±\T>± $uÛÑõ+#·T ø√e≥+‘√ Á|ü‘·T´‘·Œ‹Ô
Á|üÁøÏj·TqT ÁbÕs¡+_ÛdüTÔ+~ (|ü≥+ 4.12 (_)). ‘·sê«‘· nMTu≤
<˚Vü≤eTT ¬s+&ÉT>± $uÛÑ»q #Ó+<ä&É+, Á|ü‹ uÛ≤>∑eTT ˇø£
πø+Á<äø±ìï Á>∑Væ≤+#·&É+ »s¡T>∑T‘·T+~ (|ü≥+ 4.12 (dæ)).
∫es¡≈£î, ˇø£ ‘·*¢ nMTu≤ qT+&ç ¬s+&ÉT |æ\¢ Je⁄\T
@s¡Œ&ÉT‘êsTT (|ü≥+ 4.12 (&ç)). á $<Ûä+>± ˇø£



REPRODUCTION IN ANIMALS100 BIOLOGY

Story of Dolly, the Clone

Cloning is the production of an exact copy of a cell, any other living part, or a

complete organism. Cloning of an animal was successfully performed for the first

time by Ian Wilmut and his colleagues at the Roslin Institute in Edinburgh,

Scotland. They successfully cloned a sheep named Dolly [Fig. 4.13 (c)]. Dolly was

born on 5th July 1996 and was the first mammal to be cloned.

(a) Finn Dorsett sheep (b) Scottish blackface ewe (c) Dolly

Fig. 4.13

During the process of cloning Dolly, a cell was collected from the mammary

gland of a female Finn Dorsett sheep [Fig. 4.13 (a)]. Simultaneously, an egg was

obtained from a Scottish blackface ewe [Fig. 4.13 (b)]. The nucleus was removed

from the egg. Then, the nucleus of the mammary gland cell from the Finn Dorsett

sheep was inserted into the egg of the Scottish blackface ewe whose nucleus had

been removed. The egg thus produced was implanted into the Scottish blackface

ewe. Development of this egg followed normally and finally Dolly was born. Though

Dolly was given birth by the Scottish blackface ewe, it was found to be absolutely

identical to the Finn Dorsett sheep from which the nucleus was taken. Since the

nucleus from the egg of the Scottish blackface ewe was removed, Dolly did not

show any character of the Scottish blackface ewe. Dolly was a healthy clone of

the Finn Dorsett sheep and produced several offspring of her own through normal

sexual means. Unfortunately, Dolly died on 14th February 2003 due to a certain

lung disease.

Since Dolly, several attempts have been made to produce cloned mammals.

However, many die before birth or die soon after birth. The cloned animals are

many-a-times found to be born with severe abnormalities.

reproduction in which an animal

reproduces by dividing into two

individuals is called binary fission.

Apart from budding and binary fission,

there are other methods by which a

single parent reproduces young ones.

You will study about these in your

higher classes.
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»+‘·Te⁄ ¬s+&ÉT |æ\¢ »+‘·Te⁄\T>± $uÛÑ»q #Ó+<˚ n …̋’+–ø£
Á|ü‘·T´‘·Œ‹Ô |ü<ä›‹ì ~«<Ûë$∫Ã¤‹Ô n+{≤s¡T. ø√s¡ø°uÛÑeqeTT,
~«<Ûë$∫Ã¤‹Ô‘√ bÕ≥T>±, π̌ø e÷‘·� J$ qT+&ç |æ\¢\T

@s¡Œ&˚ Ç‘·s¡ |ü<ä›‘·T\T ≈£L&Ü ñHêïsTT. M{Ïì >∑÷]Ã MTs¡T
ô|’ ‘·s¡>∑‘·T\˝À H̊s¡TÃ≈£î+{≤s¡T.

ø√¢Hé &Ü© ø£<∏ä
ˇø£ ø£D≤ìï Ò̋<ë düJe uÛ≤>±ìï Ò̋<ë yÓTT‘·Ô+ J$ jÓTTø£ÿ n#·ÃyÓTÆq Á|ü‹ s¡÷bÕìï ‘·j·÷s¡T#˚j·T&Üìï ø√¢ì+>¥
n+{≤s¡T. »+‘·Te⁄\˝À ø√¢ì+>¥qT yÓTT≥ºyÓTT<ä{Ï kÕ]>± kÕÿ{Ÿ˝≤+&é <˚X¯+˝Àì m&çHé ãsYZ̋ À >∑\ s√»*Hé dü+düú̋ À
Çj·÷Hé $\à{Ÿ eT]j·TT n‘·ì düVü≤#·s¡T\T $»j·Te+‘·+>± ìs¡«Væ≤+#ês¡T. yês¡T &Ü© nH̊ >=Á¬sqT $»j·Te+‘·+>±
ø√¢ì+>¥ #˚XÊs¡T.(|ü≥+ 4.13 (dæ)). &Ü© E …̋’ 5, 1996q »ìà+∫+~, n~ ø√¢ì+>¥ #˚j·Tã&çq yÓTT≥ºyÓTT<ä{Ï
ø°ås¡<äeTT.

&Ü© ø√¢ì+>¥ Á|üÁøÏj·T düeTj·T+˝À, ˇø£ ø£DeTTqT Ä&É |òæHé &Ü¬s‡{Ÿ >=Á¬s jÓTTø£ÿ ø°ås¡ Á>∑+<∏äT\ qT+&ç ùdø£]+#ês¡T
(|ü≥+ 4.13 (m)). n<˚ düeTj·T+˝À, q\¢ eTTKeTT >∑\ kÕÿ{Ïwt Ä&É >=Á¬s jÓTTø£ÿ n+&Üìï ùdø£]+#ês¡T (4.13
(_)). á n+&É+ qT+&ç πø+Á<äø±ìï ‘=\–+∫, |òæHé &Ü¬s‡{Ÿ >=Á¬s ø°ås¡ Á>∑+~∏ qT+&ç ùdø£]+∫q ø£D πø+Á<äø±ìï,
πø+Á<äø£eTTqT ‘=\–+∫q q\¢ eTTKeTT >∑\ kÕÿ{Ïwt Ä&É >=Á¬s jÓTTø£ÿ n+&ÉeTT˝ÀìøÏ #=|æŒ+#ês¡T. Ä $<Ûä+>±
@s¡Œ&çq n+&Üìï q\¢eTTKeTT ø£*–q kÕÿ{Ïwt Ä&É >=Á¬s >∑sê“¤X¯j·T+˝À Á|ü‹kÕú|üq #˚XÊs¡T. kÕ<Ûës¡D |ü<ä›‹˝ÀH˚
n+&ÉeTT n_Ûe�~∆ #Ó+~, ∫es¡≈£î &Ü© »ìà+∫+~. n~ kÕÿ{Ïwt >=Á¬s≈£î |ü⁄{Ïºq|üŒ{Ïø° πø+Á<äø£eTT ùdø£]+#·ã&çq |òæHé
&Ü¬s‡{Ÿ >=Á¬sqT n#·Ã+>± b˛* ñ+~. q\¢ eTTKeTT ø£*–q kÕÿ{Ïwt >=Á¬s n+&É+˝Àì πø+Á<äø£eTT ‘=\–+#·&É+ e\¢,
&Ü©˝À kÕÿ{Ïwt >=Á¬s \ø£åD≤\T @ e÷Á‘·eTT Á|ü‹_+_+#·̋ Ò<äT. |òæHé &Ü¬s‡{Ÿ jÓTTø£ÿ Äs√>∑́ e+‘·yÓTÆq ø√¢Hé nsTTq &Ü©
…̋’+–ø£ |ü<ä›‹˝À #ê˝≤ |æ\¢\≈£î »qàì∫Ã+~. <äTs¡<äèwüºeXÊ‘·TÔ, }|æ]‹‘·TÔ\≈£î dü+ã+~Û+∫q yê´~Û‘√ |òæÁãe]

14,2003q &Ü© eTs¡DÏ+∫+~.
&Ü© ‘·sê«‘·, ø√¢ì+>¥ Á|üÁøÏj·T˝À ø°ås¡<ë\qT dü�wæº+#˚+<äT≈£î nH˚ø£ Á|üj·T‘êï\T »]>±sTT. nsTTq|üŒ{Ïø°, #ê˝≤

Je⁄\T |ü⁄≥º&ÜìøÏ eTT+<√ Ò̋<ë |ü⁄{Ïºq ‘·sê«‘·H√ eTs¡DÏ+#êsTT. #ê˝≤ dü+<äsê“¤\˝À ø√¢ì+>¥ <ë«sê @s¡Œ&çq
»+‘·Te⁄\T rÁeyÓTÆq, nkÕ<Ûës¡D \ø£åD≤\‘√ »ìà+#êsTT.

      (m) |òæHé &Ü¬s‡{Ÿ >=Á¬s     (_) kÕÿ{Ïwt q\¢eTTKeTT >∑\ Ä&É >=Á¬s (dæ) &Ü©
|ü≥+ 4.13
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 KEYWORDS KEYWORDS KEYWORDS KEYWORDS KEYWORDS

ASEXUAL

REPRODUCTION

BINARY FISSION

BUDDING

EGGS

EMBRYO

EXTERNAL

FERTILISATION

FERTILISATION

FOETUS

INTERNAL

FERTILISATION

METAMORPHOSIS

OVIPAROUS ANIMALS

SEXUAL

REPRODUCTION

SPERMS

VIVIPAROUS ANIMALS

ZYGOTE

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

Ü There are two modes by which animals

reproduce. These are: (i) Sexual reproduction,

and (ii) Asexual reproduction.

Ü Reproduction resulting from the fusion of male

and  female gametes is called sexual

reproduction.

Ü The reproductive organs in the female include

ovaries, oviducts and uterus.

Ü The reproductive organs in male include

testes, sperm ducts and penis.

Ü The ovary produces female gametes called ova

and the testes produce male gametes called

sperms.

Ü The fusion of ovum and sperm is called fertilisation.

The fertilised egg is called a zygote.

Ü Fertilisation that takes place inside the female

body is called internal fertilisation. This is

observed in human beings and other animals

such as hens, cows and dogs.

Ü Fertilisation that takes place outside the

female body is called external fertilisation. This

is observed in frogs, fish, starfish, etc.

Ü The zygote divides repeatedly to give rise to an

embryo.

Ü The embryo gets embedded in the wall of the

uterus for further development.

Ü The stage of the embryo in which all the body

parts are identifiable is called foetus.

Ü Animals such as human beings, cows and dogs

which give birth to young ones are called

viviparous animals.

Ü Animals such as hen, frog, lizard  and butterfly

which lay eggs are called oviparous animals.

Ü The transformation of the larva into adult

through drastic changes is called

metamorphosis.

Ü The type of reproduction in which only a single

parent is involved is called asexual

reproduction.

Ü In hydra, new individuals develop from buds.

This method of asexual reproduction is called

budding.

Ü Amoeba reproduces by dividing itself into two.

This type of asexual reproduction is called

binary fission.
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  ø°\ø£ |ü<ë\T

n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô

~«<Ûë$∫Ã¤‹Ô

ø√s¡ø°uÛÑeq+

n+&Ü\T

|æ+&É+

u≤Vü≤´ |òü\Bø£s¡D+

|òü\Bø£s¡D+

ÁuÛÑ÷D+

n+‘·s¡ |òü\Bø£s¡D+

s¡÷|ü$ÁøÏj·T

n+&√‘êŒ<äø£ Je⁄\T

…̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô

X̄óÁø£ø£D≤\T

•XÀ‘êŒ<äø£ Je⁄\T

dü+j·TTø£Ô ;»+

    MTs¡T @$T H˚s¡TÃ≈£îHêïs¡T
Ü »+‘·Te⁄\T ¬s+&ÉT |ü<ä∆‘·T\˝À Á|ü‘·T´‘·Œ‹Ô »s¡T|ü⁄‘êsTT. n$: (i) ̋ …’+–ø£

Á|ü‘·T´‘·Œ‹Ô (ii) n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô.
Ü |ü⁄s¡Twü eT]j·TT Ád”Ô dü+jÓ÷>∑ ;C≤\ ø£\sTTø£ e\¢ »]π> Á|ü‘·T´‘·Œ‹Ôì

…̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô n+{≤s¡T.
Ü Ád”Ô ;» ø√XÊ\T, Ád”Ô ;» yêVæ≤ø£\T, >∑sê“¤X¯j·TeTT Ád”Ô\˝À Á|ü‘·T´‘·Œ‹Ô

n+>±\T.
Ü eTTcÕÿ\T,X̄óÁø£yêVæ≤ø£\T, |ü⁄s¡TcÕ+>∑eTT |ü⁄s¡Twüß˝À¢ Á|ü‘·T´‘·Œ‹Ô n+>±\T.
Ü Ád”Ô ;»ø√XÊ\T Ád”Ô dü+jÓ÷>∑ ;C≤ …̋’q n+&Ü\qT, eTTcÕÿ\T |ü⁄s¡Twü

dü+jÓ÷>∑ ;C≤ …̋’q X¯óÁø£ø£D≤\qT ñ‘·Œ‹Ô #˚kÕÔsTT.
Ü n+&ÉeTT, X¯óÁø£ø£DeTT\ ø£\sTTø£qT |òü\Bø£s¡DeTT n+{≤s¡T.

|òü\Bø£s¡D+ #Ó+~q n+&Üìï dü+j·TTø£Ô ;»+ n+{≤s¡T.
Ü Ád”Ô J$ X¯Øs¡+ ˝À|ü\ »]π> |òü\Bø£s¡D+qT n+‘·s¡ |òü\Bø£s¡DeTT

n+{≤s¡T. e÷qe⁄\˝À, ø√fīófl, Äe⁄\T, ≈£îø£ÿ\ e+{Ï Ç‘·s¡ »+‘·Te⁄\˝À
Ç~ »s¡T>∑T‘·T+~.

Ü Ád”Ô J$ X¯Øs¡+ yÓ\T|ü\ »]π> |òü\Bø£s¡D+qT u≤Vü≤´ |òü\Bø£s¡DeTT
n+{≤s¡T. Ç~ ø£|üŒ\T, #˚|ü, düeTTÁ<äqø£åÁ‘·eTT yÓTT<ä\>∑T yê{Ï̋ À
»s¡T>∑T‘·T+~.

Ü dü+j·TTø£Ô ;»eTT nH˚ø£ kÕs¡T¢ $uÛÑ»q #Ó+~ |æ+&É+qT @s¡Œs¡TdüTÔ+~.
Ü ‘·<äT|ü] n_Ûe�~› ø=s¡≈£î |æ+&É+ >∑sê“¤X̄j·T|ü⁄ >√&É\≈£î Ä‘·T≈£îÿ+≥T+~.
Ü X¯Øs¡ uÛ≤>±\˙ï >∑T]Ô+#·>∑*π> $<Ûä+>± ñ+&˚ |æ+&É <äX¯qT ÁuÛÑ÷D+

n+{≤s¡T.
Ü e÷qe⁄\T, Äe⁄\T, ≈£îø£ÿ\T e+{Ï |æ\¢\qT ø£H˚ »+‘·Te⁄\qT

•XÀ‘êŒ<äø±\T n+{≤s¡T.
Ü ø√&ç, ø£|üŒ, ã*¢, d”‘êø√ø£∫\Tø£ e+{Ï >∑T&É¢qT ô|fÒº »+‘·Te⁄\qT

n+&√‘êŒ<äø±\T n+{≤s¡T.
Ü >∑D˙j·TyÓTÆq e÷s¡TŒ\ <ë«sê &ç+uÛÑø£+ ÁbÂ&ÛÉJ$>± |ü]es¡Ôq+ #Ó+<ä{≤ìï

s¡÷|ü$ÁøÏj·T n+{≤s¡T.
Ü ˇø£ J$ (‘·*¢ Ò̋<ë ‘·+Á&ç) e÷Á‘·y˚T Á|ü‘·T´‘·Œ‹Ô̋ À bÕ˝§Zì »]ù|

Á|ü‘·T´‘·Œ‹Ôì n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô n+{≤s¡T.
Ü ôV’≤Á&Ü˝À, ø=‘·Ô Je⁄\T ø√s¡ø±\ qT+&ç n_Ûe�~› #Ó+<äT‘êsTT. á

s¡ø£yÓTÆq n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô $<ÛëHêìï ªø√s¡ø°uÛÑeq+µ n+{≤s¡T.
Ü nMTu≤ ‘·q≈£î ‘êqT ¬s+&ÉT>± $uÛÑ»q #Ó+<ä&É+ <ë«sê Á|ü‘·T´‘·Œ‹Ôì

»s¡T|ü⁄≈£î+≥T+~. á s¡ø£yÓTÆq Á|ü‘·T´‘·Œ‹Ô $<ÛëHêìï ª~«<Ûë$∫Ã¤‹Ôµ
n+{≤s¡T.
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Exercises

1. Explain the importance of reproduction in organisms.

2. Describe the process of fertilisation in human beings.

3. Choose the most appropriate answer.

(a) Internal fertilisation occurs

(i) in female body.

(ii) outside female body.

(iii) in male body.

(iv) outside male body.

(b) A tadpole develops into an adult frog by the process of

(i)    fertilisation    (ii) metamorphosis    (iii) embedding    (iv) budding

(c) The number of nuclei present in a zygote is

(i) none (ii) one (iii) two (iv) four

4. Indicate whether the following statements are True (T) or False (F).

(a) Oviparous animals give birth to young ones. (    )

(b) Each sperm is a single cell. (    )

(c) External fertilisation takes place in frog. (    )

(d) A new human individual develops from a cell called gamete. (    )

(e) Egg laid after fertilisation is made up of a single cell. (    )

(f) Amoeba reproduces by budding. (    )

(g) Fertilisation is necessary even in asexual reproduction. (    )

(h) Binary fission is a method of asexual reproduction. (    )

(i) A zygote is formed as a result of fertilisation. (    )

(j) An embryo is made up of a single cell. (    )

5. Give two differences between a zygote and a foetus.

6. Define asexual reproduction. Describe two methods of asexual

reproduction in animals.

7. In which female reproductive organ does the embryo get embedded?

8. What is metamorphosis? Give examples.

9. Differentiate between internal fertilisation and external fertilisation.
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nuÛ≤´kÕ\T

1. Je⁄\˝À Á|ü‘·T´‘·Œ‹Ô ÁbÕ<Ûëq´‘·qT $e]+#·+&ç.
2. e÷qe⁄\˝À |òü\Bø£s¡D Á|üÁøÏj·TqT e]í+#·+&ç.
3. dü¬s’q düe÷<ÛëqeTTqT mqTïø√+&ç.

m) n+‘·s¡ |òü\Bø£s¡DeTT »]π>~.
(i) Ád”Ô J$ X¯Øs¡+ ˝À|ü\

(ii) Ád”Ô J$ X¯ØsêìøÏ yÓ\T|ü\
(iii) |ü⁄s¡Twü J$ X¯Øs¡+ ˝À|ü\
(iv) |ü⁄s¡Twü J$ X¯ØsêìøÏ yÓ\T|ü\

_) á Á|üÁøÏj·T <ë«sê ∫s¡Tø£|üŒ ÁbÂ&ÛÉ ø£|üŒ>± n_Ûe�~› #Ó+<äT‘·T+~.
(i) |òü\Bø£s¡DeTT    (ii) s¡÷|ü$ÁøÏj·T   (iii) n‘·Tø=ÿqT≥   (iv) ø√s¡ø°uÛÑeqeTT

dæ) dü+j·TTø£Ô ;»eTT q+<ä* πø+Á<äø±\ dü+K´
(i) @MT ñ+&Ée⁄   (ii) ˇø£{Ï   (iii) ¬s+&ÉT   (iv) Hê\T>∑T

4. øÏ+~ yêø£́ eTT\T dü‘·́ e÷ (T) Ò̋<ë ndü‘·́ e÷ (F) ‘Ó\|ü+&ç.
m) n+&√‘êŒ<äø±\T  |æ\¢\qT ø£+{≤sTT. (    )
_) X¯óÁø£ø£DeTT ˇø£ @ø£ø£DeTT. (    )
dæ) ø£|üŒ˝À u≤Vü≤´ |òü\Bø£s¡DeTT »s¡T>∑T‘·T+~. (    )
&ç) dü+jÓ÷>∑ ;»eTH˚ ø£DeTT qT+&ç e÷qe⁄&ÉT @s¡Œ&É‘ê&ÉT. (    )
Ç) |òü\Bø£s¡DeTT #Ó+~q ‘·sê«‘· ô|≥ºã&çq >∑T&ÉT¶ π̌ø ø£DeTT#˚ @s¡Œ&ç+~. ( )

m|òt) nMTu≤ ø√s¡ø°uÛÑeqeTT <ë«sê Á|ü‘·T´‘·Œ‹Ô »s¡T|ü⁄‘·T+~. (     )
õ) n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô̋ À |òü\Bø£s¡DeTT ˇø£ n‘·́ edüs¡ |òüT≥º+. ( )

ôV≤#Y) ~«<Ûë$∫Ã¤‹Ô ˇø£ n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô $<ÛëqeTT (     )
◊) |òü\Bø£s¡D |òü*‘·eTT>± dü+j·TTø£Ô ;»eTT @s¡Œ&ÉT‘·T+~. (     )
C…) |æ+&ÉeTT @ø£ø£DeTT‘√ @s¡Œ&ÉT‘·T+~ (     )

5. dü+j·TTø£Ô ;»eTTq≈£î, ÁuÛÑ÷DeTTq≈£î >∑\ ¬s+&ÉT uÒ<Ûë\qT ‘Ó\|ü+&ç.
6. n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ôì ìs¡«∫+∫, »+‘·Te⁄\˝À >∑\ ¬s+&ÉT n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô $<ÛëHê\qT

e]í+#·+&ç.
7. Ád”Ô Á|ü‘·T´‘·Œ‹Ô e´edüú̋ Àì @ nej·Te+˝À |æ+&ÉeTT n‘·T≈£îÿ+≥T+~?
8. s¡÷|ü$ÁøÏj·T n+fÒ @$T{Ï? ñ<ëVü≤s¡D\T Çe«+&ç.
9. n+‘·s¡ |òü\Bø£s¡DeTT eT]j·TT u≤Vü≤´ |òü\Bø£s¡DeTT\≈£î eT<Ûä́  >∑\ uÛÒ<äeTT\qT ‘Ó\|ü+&ç.
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10. Complete the crossword puzzle using the hints given below.

Across

1. The process of the fusion of the gametes.

6. The type of fertilisation in hen.

7. The term used for bulges observed on the sides of the body of hydra.

8. Eggs are produced here.

Down

2. Sperms are produced in these male reproductive organs.

3. Another term for in vitro fertilisation.

4. These animals lay eggs.

5. A type of fission in amoeba.

Extended Learning — Activities and Projects

1. Visit a poultry farm. Talk to the manager of the farm and try to

find out the answers to the following.

(a) What are layers and broilers in a poultry farm?

(b) Do hens lay unfertilised eggs?

(c) How can you obtain fertilised and unfertilised eggs?

(d) Are the eggs that we get in the stores fertilised or

unfertilised?

(e) Can you consume fertilised eggs?

(f) Is there any difference in the nutritional value of fertilised

and unfertilised eggs?
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10. |ü<äπø[ì øÏ+<ä Çe«ã&çq Ä<Ûësê\ düVü‰j·T+‘√ |üP]Ô #˚j·T+&ç.
n&É¶+
1. ø√&ç̋ À |òü\Bø£s¡D $<Ûëq+.
2. |üs¡kÕúìø£ |òü\Bø£s¡D≤ìøÏ eTs=ø£ ù|s¡T.
3. X¯óÁø£ø£D≤\T ñ‘·Œ‹Ô nj˚T´ |ü⁄s¡Twü Á|ü‘·T´‘·Œ‹Ô uÛ≤>±\T.
ì\Te⁄
1. á »+‘·Te⁄\T >∑T&ÉT¢ ô|&É‘êsTT.
4. n+&Ü\T Çø£ÿ&É @s¡Œ&É‘êsTT.
5. ôV’≤Á&Ü X¯Øs¡|ü⁄ bÕs¡Ù« n+#·T\˝À ø£ì|æ+#˚ u§&çô|\qT dü÷∫+#˚ |ü<ä+.
6. dü+jÓ÷>∑ ;C≤\T ø£*ùd Á|üÁøÏj·T.
7. nMTu≤˝À »]π> $∫Ã¤‹Ô.

n 
uÛ≤

´ k
Õ \

T

nuÛÑ́ düq ø=qkÕ–+|ü⁄ - ø£�‘ê´\T eT]j·TT ÁbÕC…≈£îº\T
1. ˇø£ ø√fi¯fl bòÕs¡+qT dü+<ä]Ù+#·+&ç. bòÕs¡+ ìsê«Vü≤≈£îì‘√ e÷{≤¢&ç, øÏ+~ Á|üX¯ï\≈£î

düe÷<ÛëqeTT\qT ø£qT>=H˚ Á|üj·T‘·ï+ #˚j·T+&ç.
@) ø√fi¯fl bòÕs¡+˝À ñ+&˚ Ò̋j·Ts¡T¢ eT]j·TT Áu≤sTT\s¡T¢ n+fÒ @$T{Ï?
_) ø√fi¯ófl |òü\Bø£s¡D+ #Ó+<äì >∑T&É¢qT ô|&É‘êj·÷ ?
dæ) |òü\Bø£s¡D+ #Ó+~q, |òü\Bø£s¡D+ #Ó+<äì >∑T&É¢qT MTs¡T m˝≤ bı+<äT‘ês¡T?
&ç) <äTø±D≤˝À¢ eTq+ bı+<̊ >∑T&ÉT¢ |òü\Bø£s¡D+ #Ó+~qyê ̋ Ò<ë |òü\Bø£s¡DeTT #Ó+<äìyê?
Ç) |òü\Bø£s¡D+ #Ó+~q >∑T&É¢qT MTs¡T $ìjÓ÷–+#·>∑\sê?

m|òt) |òü\Bø£s¡D+ #Ó+~q, |òü\Bø£s¡D+ #Ó+<äì >∑T&É¢ b˛wüø±Vü‰s¡ $\Te˝À @yÓTÆHê uÛÒ<äeTT
ñqï<ë?

1

5

6
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2. Observe live hydra yourself and learn how they reproduce by doing

the following activity:

During the summer months collect water weeds from ponds or

ditches along with the pond water and put them in a glass jar. After

a day or so you may see several hydra clinging to the sides of the jar.

Hydra is transparent, jelly-like and with tentacles. It clings to the

jar with the base of its body. If the jar is shaken, the hydra will

contract instantly into a small blob, at the same time drawing its

tentacles in.

Now take out few hydras from the jar and put them on a watch

glass. Using a hand lens or a binocular or dissection microscope,

observe the changes that are taking place in their body. Note down

your observations.

3. The eggs we get from the market are generally the unfertilised ones.

In case you wish to observe a developing chick embryo, get a fertilised

egg from the poultry or hatchery which has been incubated for 36

hours or more. You may then be able to see a white disc-like structure

on the yolk. This is the developing embryo. Sometimes if the heart

and blood vessels have developed you may even see a red spot.

4. Talk to a doctor. Find out how twinning occurs. Look for any twins

in your neighbourhood, or among your friends. Find out  if the twins

are identical or non-identical. Also find out why identical twins

are always of the same sex? If you know of any story about twins,

write it in your own words.

For more information on animal reproduction, you can visit :

l www.saburchill.com

l www.teenshealth.org/teen/sexual-health

Did You Know?

An interesting organisation is observed in a honey bee hive, a colony of

several thousand bees. Only one bee in the colony lays eggs. This bee is

called the queen bee. All other female bees are worker bees. Their main job

is to build the hive, look after the young and feed the queen bee adequately

to keep her healthy so that she can lay eggs. A queen bee lays thousands of

eggs. The fertilised eggs hatch into females, while the unfertilised eggs give

rise to males, called drones. It is the job of the worker bees to maintain the

temperature of the hive at around 35°C to incubate the eggs.
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2. düJe+>± ñqï ̌ ø£ ôV’≤Á&ÜqT ̇ e⁄ |ü]o*+∫,ÁøÏ+~ ø£�‘·́ + <ë«sê n$ m˝≤ Á|ü‘·T´‘·Œ‹Ô »s¡T|ü⁄‘êjÓ÷
H̊s¡TÃø√+&ç:
y˚dü$ HÓ\˝À¢,#Ós¡Te⁄\T ̋ Ò<ë ̇ {Ï ≈£î+≥\ qT+&ç ̇ {Ï ø£\T|ü⁄qT #Ós¡Te⁄ ̇ {Ï‘√ düVü‰ ùdø£]+∫,ˇø£
>±E C≤&û̋ À y˚j·T+&ç. ˇø£{Ï,¬s+&ÉT s√E˝À¢ C≤&û jÓTTø£ÿ Á|üø£ÿ uÛ≤>±\≈£î n+{Ïô|≥Tºø=ì ñqï
ôV’≤Á&Ü\qT ̇ e⁄ #·÷&Ée#·TÃ. ôV’≤Á&Ü bÕs¡<äs¡Ùø£+>±, C…©¢ e …̋ ñ+&ç, düŒs¡Ùø±\qT ø£*– ñ+≥T+~.
n~ <ëì X¯Øs¡|ü⁄ |”sƒ¡uÛ≤>∑+‘√ C≤&ûì n+{Ï ô|≥Tºø=ì ñ+≥T+~. ˇø£y˚fi¯ C≤&û >±˙ ø£~|æ‘˚,
n|üŒ{Ïø£|ü⁄Œ&ÉT ôV’≤Á&Ü ̌ ø£ ∫qï _+<äTe⁄˝≤ dü+ø√∫+∫, n<̊ düeTj·T+˝À ‘·q düŒs¡Ùø±\qT ̋ À|ü\≈£î
˝≤≈£îÿ+≥T+~.
Ç|ü⁄Œ&ÉT C≤&û qT+&ç ø=~› ôV’≤Á&Ü\qT ãj·T≥≈£î rdæ,yê{Ïì ̌ ø£ yê#Y >±¢düT˝À y˚j·T+&ç. uÛÑ÷‘·<ä›+
Ò̋<ë u…’Hê≈£î´\sY Ò̋<ë |ü]#˚Ã¤<äø£ dü÷ø£Î<ä]Ùìì ñ|üjÓ÷–+∫, ôV’≤Á&Ü X¯Øs¡+˝À »s¡T>∑T‘·Tqï

e÷s¡TŒ\qT |ü]o*+#·+&ç. MT |ü]o\q\qT qyÓ÷<äT #˚j·T+&ç.
3. e÷¬sÿ≥Tº qT+&ç eTqeTT ‘Ó#·TÃø=H˚ >∑T&ÉT¢ kÕ<Ûës¡D+>± |òü\Bø£s¡D+  #Ó+<äìy˚. ˇø£y˚fi¯ MTs¡T

n_Ûe�~∆ #Ó+<äT‘·Tqï ø√&ç |æ+&É+qT |ü]o*+#ê* nqT≈£î+fÒ, 36 >∑+≥\T ̋ Ò<ë n+‘·ø£Hêï m≈£îÿe
düeTj·T+ bı<ä>∑ã&çq |òü\Bø£s¡D+ #Ó+~q n+&ÉeTTqT bÂÁ©º Ò̋<ë Vü‰#·Ø qT+&ç rdüTø√+&ç.
n|ü⁄Œ&ÉT MTs¡T ˇø£ ‘Ó\¢ì #·Áø±uÛ≤ø±s¡eTT >∑\ ìsêàDeTTqT |ü#·Ã kıqô|’ #·÷&É>∑\T>∑T‘ês¡T. Ç~
n_Ûe�~∆ #Ó+<äT‘·Tqï |æ+&É+. ø=ìïkÕs¡T¢ >∑T+&Ó eT]j·TT s¡ø£ÔHêfi≤\T n_Ûe�~∆ #Ó+~q≥¢sTT‘˚, ̌ ø£
mÁs¡ì #·Tø£ÿqT ≈£L&Ü MTs¡T #·÷&Ée#·TÃ.

4. ˇø£ yÓ’<äT´ì‘√ e÷{≤¢&É+&ç. ø£e\\T m˝≤ ø£\T>∑T‘ês√ n&É>∑+&ç. MT Çs¡T>∑Tbıs¡T>∑T yê]˝À ̋ Ò<ë
MT ùdïVæ≤‘·T\˝À mes¡sTTHê ø£e\\T ñHêïπsyÓ÷ #·÷&É+&ç. ø£e\*<ä›s¡T düeTs¡÷|üø£+>± ñHêïsê
Ò̋<ë yπ̊s«s¡T>± ñHêïs√ >∑eTì+#·+&ç. Ç+ø± düeTs¡÷|ü ø£e\\T m|ü⁄Œ&É÷ π̌ø *+>∑eTTq≈£î

m+<äT≈£î #Ó+<äT‘ês√ ø£qTø√ÿ+&ç. MT≈£î ø£e\\ >∑÷]Ã @<Ó’Hê ø£<∏ä ‘Ó*ùdÔ, <ëìì MT kı+‘·
e÷≥\˝À sêj·T+&ç.
»+‘·Te⁄\ Á|ü‘·T´‘·Œ‹Ô >∑T]+∫ eT]+‘· düe÷#ês¡+ ø=s¡≈£î MTs¡T á yÓuŸ ôd’≥TqT dü+<ä]Ù+#·e#·TÃ:

l www.saburchill.com

l www.teenshealth.org/teen/sexual-health

MT≈£î ‘Ó\TkÕ?
nH̊ø£ ẙ\ ‘̊HÓ{°>∑\ düeT÷Vü‰\‘√ ≈£L&çq ‘̊HÓ |ü≥Tº̋ À ̌ ø£ ÄdüøÏÔø£s¡yÓTÆq e´edüúqT >∑eTìkÕÔ+. düVü≤ìẙX̄+˝À
>∑\ ̌ πøˇø£ ‘̊HÓ{°>∑ >∑T&É¢qT ô|&ÉT‘·T+~. á ‘̊HÓ{°>∑qT sêDÏ á>∑ n+{≤s¡T. $T–*q Ä&É á>∑\˙ï ≈£L©
á>∑\T. yê{Ï Á|ü<ÛëqyÓTÆq $~Û ‘̊HÓ |ü≥TºqT ì]à+#·&É+, |æ\¢\qT dü+s¡øÏå+#·&É+ eT]j·TT Äs√>∑́ e+‘·+>±
>∑T&É¢qT ô|fÒº+<äT≈£î sêDÏ á>∑≈£î dü]b˛j˚T+‘·>± ÄVü‰sêìï Çe«&É+. sêDÏ á>∑ y˚\ø=\B >∑T&É¢qT
ô|&ÉT‘·T+~.|òü\Bø£s¡D+ #Ó+~q n+&Ü\T bı<ä>∑ã&ç Ä&É á>∑\e⁄‘êsTT, n˝≤π> |òü\Bø£s¡DeTT #Ó+<äì
>∑T&ÉT¢ Á&√Hé\T nì |æ\eã&̊ eT>∑ á>∑\e⁄‘êsTT. ‘̊HÓ |ü≥TºqT, >∑T&ÉT¢ bı<ä>∑&ÜìøÏ nedüs¡yÓTÆq düTe÷s¡T
35°C ñc į́Á>∑‘· e<ä› ñ+&˚≥≥T¢ #·÷&É&É+ ≈£L© á>∑\ |üì.
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A
Agricultural Practices 54
Algae 22
Animal Husbandry 74
Antibiotics 28
Antibodies 30
Asexual Reproduction 84, 96, 98

B
Bacteria 22
Binary Fission 102
Budding 98

C
Cell 2
Cell Membrane 8, 10
Cell Wall 8, 10
Chloroplast 14
Chromosome 12
Communicable Diseases 34
Crop 52
Cytoplasm 10, 12

E
Eggs 88
Embryo 92
Eukaryotes 12
External Fertilisation 90

F
Fermentation 28
Fertilisation 88
Fertiliser 64
Foetus 94
Fungi 22

G
Gene 12
Granaries 74

H
Harvesting 70
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I
Internal Fertilisation 88

Irrigation 64, 66

K
Kharif 54

L
Lactobacillus 26

Lightning 40

M
Manure 60

Metamorphosis 96

Microorganism 22

Multicellular 4

N
Nitrogen Cycle 42

Nitrogen Fixation 40

Nuclear Membrane 12

Nucleolus 12

Nucleus 10

O
Organ 6, 86

Organelles 12

Oviparous Animals 94

P
Pasteurisation 40

Pathogen 34

Plasma membrane 8

Plastid 14

Preservation 38

Prokaryotes 12

Protozoa 22

Pseudopodia 6

R
Rabi 54

Rhizobium 40

S
Seeds 58

Sexual Reproduction 84

Silo 74

n+‘·s¡ |òü\Bø£s¡D+ 89
˙{ÏbÕs¡T<ä\ 65, 67

KØ|òt 55

˝≤ø√º u≤dæ\¢dt 27
yÓTs¡T|ü⁄ 41

ms¡Te⁄ 61
s¡÷|ü$ÁøÏj·T 97
dü÷ø£ÎJ$ 23
ãVüQø£Dj·TT‘· 5

qÁ‘·»ì e\j·T+ 43
qÁ‘·»ì kÕú|üq 41
πø+Á<äø£‘·«#·+ 13
πø+Á<äø±+X̄+ 13
πø+Á<äø£+ 11

nej·Te+ 7, 87
ø£D≤+>±\T 13
n+&√‘êŒ<äø±\T 95

bÕX̄Ã¬s’CÒwüHé 41
yê´~Û »qø±\T 35
bÕ¢kÕàbıs¡ 9
bÕ¢dæº&é 15
ì\«#̊j·T&É+ 39
πø+Á<äø£|üPs¡« Je⁄\T 13
Áb˛{ÀCÀyê 23
$T<∏ë´bÕ<ë\T 7

s¡; 55
¬s’CÀ_j·TyéT 41

$‘·ÔHê\T 59
…̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô 85

˝ÀVü≤|ü⁄ >∑~ 75
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Sowing 58

Sperms 86

T
Threshing 72

Tissue 8

U
Unicellular 4

V
Vaccine 30

Vacuole 14

Virus 22

Viviparous Animals 94

W
Weedicide 70

Weeds 70

White Blood Cell (WBC) 6

Winnowing 72

Y
Yeast 28, 98

Z
Zygote 84

Hê≥T≥ 59
X̄óÁø£ ø£D≤\T 87

q÷]Œ&ç 73
ø£DC≤\+ 9

@ø£ ø£D j·TT‘· 5

{°ø± 31
]øÏÔø£ 15
yÓ’s¡dt 23
•XÀ‘êŒ<äø±\T 95

ø£\T|ü⁄ dü+Vü‰s¡ø±\T 71
ø£\T|ü⁄ yÓTTø£ÿ\T 71
‘Ó\¢s¡ø£Ô ø£D+ (WBC) 7
‘·÷sêŒs¡ã≥º&É+ 73

ádtº ø£D≤\T 29, 99

dü+j·TTø£Ô ;»+ 85
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Did You Know?

Vermicomposting
Vermicomposting is a process in which the red worms (a type of earthworms) convert the organic

wastes into manure which is rich in nutrients for plant growth.

Process of Vermicomposting:

1) Dig a pit of about 30 cm depth or keep a wooden box at a place, which is neither too hot nor too cool.

2) Spread a net or chicken mesh on the bottom of the pit or the box.

3) Spread some vegetable wastes, peels of fruits, pieces of dried, stalks of plants, husk, dried animal

dung, pieces of newspaper over the net.

4) Sprinkle some water to make this layer wet.

5) Keep this layer loose. So that it has sufficient air and moisture.

6) Now release some red worms in the pit/box.

7) Cover pit/box loosely with a gunny bag.

8) Once in a few days, gently mix and move the top layers of pit/box.

9) Powdered egg shells should be mixed with the wastes to help redworms in grinding their food.

10) Observe the contents of the pit carefully after 3-4 weeks.

11) You will see loose, soil like material in the pit/box. It is the vermicompost which is ready to use.

Advantages of Vermicompost: Vermicompost

a) imporves the physical stucture of the soil.

b) increases the fertility and water retaining capacity of the soil.

c) helps in germination, plant growth and better crop yield.

d) nurtures soil with plant growth hormones, such as auxins, gibberellin etc.

MT≈£î ‘Ó\TkÕ?
eØàø£+b˛dæº+>¥

mÁs¡\T/yêqbÕeTT\ düVü‰j·T+‘√ ùd+Á~j·T e´sêú\qT yÓTTø£ÿ\ ô|s¡T>∑T<ä\≈£î ‘√&ÉŒ&˚ b˛wüø±\T n~Ûø£+>± ø£*–q ms¡Te⁄>±
e÷πsÃ Á|üÁøÏj·TqT eØàø£+b˛dæº+>¥ n+{≤s¡T.
eØàø£+b˛dtº ‘·j·÷Ø $<Ûëq+:

1) n‹ #·\¢>± Ò̋<ë n‹ y˚&ç>± ñ+&Éì Á|ü<˚X¯+˝À düTe÷s¡T 30 ôd+.MT ˝À‘·T˝À ˇø£ >=sTT´ ‘·yê«* Ò̋<ë #Óø£ÿ ô|f…ºqT ≈£L&É
ñ|üjÓ÷–+#·e#·TÃ.

2) >=sTT´ Ò̋ø£ ô|f…º n&ÉT>∑Tq ˇø£ e\ Ò̋<ë ∫¬øHé yÓTwtì $düÔ]+#ê*.
3) ‘·s¡Tyê‘· >=sTT´ Ò̋ø£ ô|f…ºqT ≈£Ls¡>±j·T\ e´sêú\T, |ü+&É¢ ‘=ø£ÿ\T, m+&çq yÓTTø£ÿ\ ∫qï ø±+&Ü\T, bı≥Tº, m+&çq ù|&É,

yêsêÔ|üÁ‹ø£\ eTTø£ÿ\T e+{Ï e�ø£å dü+ã+<Ûä e´sê∆\‘√ ì+bÕ*.
4) á bıs¡ ‘˚eT>± ñ+&˚̋ ≤ ø=+#Ó+ ˙s¡T #·̋ ≤¢*.
5) ‘·–q+‘· >±* eT]j·TT ‘˚eT ñ+&˚̋ ≤ á bıs¡qT e<äT\T>±/ >∑T\¢>± #˚j·÷*.
6) Ä >=sTT´ Ò̋ø£ ô|f…º̋ À ø=ìï yêqbÕeTT\qT $&ÉT<ä\ #˚j·÷*.
7) ˇø£ >√HÓ dü+∫‘√ >√‹ì/ ô|f…ºqT ø£bÕŒ*.
8) ø=~› s√E\≈£î ˇø£kÕ], >=sTT´ Ò̋ø£ ô|f…º̋ Àìô|’ bıs¡\qT yÓT\¢>± ø£\|ü+&ç eT]j·TT ø£~*+#·+&ç.
9) yêqbÕeTT\T ‘·eT ÄVü‰sêìï Å¬>’+&é #˚j·T&É+˝À ($düs¡&É+˝À) düVü‰j·T |ü&É&ÜìøÏ >∑T&ÉT¶ ô|+≈£î\ #·÷sêíìï e´s¡ú |ü<ësêú\‘√

ø£\|ü+&ç.
10) 3-4 yêsê\ ‘·s¡Tyê‘· >=sTT´ ˝Àì |ü<ësê∆\qT C≤Á>∑‘·Ô>± |ü]o*+#·+&ç.
11) >=sTT´ /ô|f…º̋ À e<äT\T>±, eT{Ïº ˝≤+{Ï |ü<ës¡∆+ @s¡Œ&ç ñ+≥T+~. BìH˚ eØàø£+b˛dtº n+{≤s¡T. yÓTTø£ÿ\≈£î yê&É{≤ìøÏ Ç~

dæ<ä›+>± ñqï ms¡Te⁄.
eØàø£+b˛dtº jÓTTø£ÿ Á|üjÓ÷»Hê\T: eØàø£+b˛dtº

m) H˚\ jÓTTø£ÿ uÛÖ‹ø£ dü«s¡÷bÕìï yÓTs¡T>∑T|üs¡TdüTÔ+~.
_) H˚\ jÓTTø£ÿ kÕsêìï eT]j·TT ˙{Ïì ì\T|ü⁄≈£îH˚ kÕeTsêú́ ìï ô|+#·T‘·T+~.
dæ) $‘·ÔHê\T yÓTT\¬ø‘·Ô&É+, yÓTTø£ÿ ô|s¡T>∑T<ä\, n~Ûø£ ~>∑Tã&ç bı+<ä&É+˝À düVü‰j·T|ü&ÉT‘·T+~.
&ç) yÓTTø£ÿ\ ô|s¡T>∑T<ä\≈£î ‘√&ÉŒ&˚ ÄøÏ‡Hé‡, õã“¬s*¢qT¢ e+{Ï Vü‰s√àq¢qT ô|+bı+~düTÔ+~.
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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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FUNDAMENTAL DUTIES

Fundamental duties: It shall be the duty of every citizen of India-

(a) to abide by the Constitution and respect its ideals and institutions, the National Flag and the National

Anthem;

(b) to cherish and follow the noble ideals which inspired our national struggle for freedom;

(c) to uphold and protect the sovereignty, unity and integrity of India;

(d) to defend the country and render national service when called upon to do so;

(e) to promote harmony and the spirit of common brotherhood amongst all the people of India

transcending religious, linguistic and regional or sectional diversities; to renounce practices derogatory

to the dignity of women;

(f) to value and preserve the rich heritage of our composite culture;

(g) to protect and improve the natural environment including forests, lakes, rivers and wild life, and to

have compassion for living creatures;

(h) to develop the scientific temper, humanism and the spirit of inquiry and reform;

(i) to safeguard public property and to abjure violence.

(j) to strive towards excellence in all spheres of individual and collective activity so that the nation

constantly rises to higher levels of endeavour and achievement;

(k) who is a parent or guardian, to provide opportunities for education to his child or, as the case may

be ward between the age of six and fourteen years;

- Constitution of India,

Part IV A (Article 51 A)

Right of Children to Free and Compulsory Education (RTE) Act, 2009

The RTE Act provides for the right of children to free and Compulsory Education to every child in the

age group of 6 – 14 years which came into force from 1st April 2010 in Andhra Pradesh.

Important provisions of RTE Act

• Ensure availability of schools within the reach of the children.
• Improve School infrastructure facilities.
• Enroll children in the class appropriate to his / her age.
• Children have a right to receive special training in order to be at par with other children.
• Providing appropriate facilities for the education of children with special needs on par with other children.
• No child shall be liable to pay any kind of fee or charges or expenses which may prevent him or her from

pursuing and completing the elementary education. No test for admitting the children in schools.
• No removal of name and repetition of the child in the same class.
• No child admitted in a school shall be held back in any class or expel from school till the completion of

elementary education.
• No child shall be subjected to physical punishment or mental harassment.
• Admission shall not be denied or delayed on the ground that the transfer and other certificates have not

been provided on time.
• Eligible candidates alone shall be appointed as teachers.
• The teaching learning process and evaluation procedures shall promote achievement of appropriate

competencies.
• No board examinations shall be conducted to the children till the completion of elementary education.
• Children can continue in the schools even after 14 years until completion of elementary education.
• No discrimination and related practices towards children belonging to backward and marginalized

communities.
• The curriculum and evaluation procedures must be in conformity with the values enshrined in the constitution

and make the child free of fear and anxiety and help the child to express views freely.
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