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I humbly, bow to the flocks of birds whose
twitterings make melodious morning song and

streams of trees whose greenary swathe the mother
earth and fill the air with glorious gases. O! my

mother earth, I take the message of  dignity of hard
work  through never resting ants and the strength

of unity through flocks of crows. I realize that
twinkling squrrels and tangling leoprds also have

right to live like me. I promise that I shall not
disturb their habitat, I shall not misuse the natural
resources and pollute nature with pesticides and

plastic wastes. I shall behave wisely and strive for
the eradication of superstitions. I promise to
conserve the biodiversity and  behave with

aesthetic sense and scientific attitude to protect the
nature.
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Intro ...

The nature is life source for all living organisms. Rocks, water, hills and

valleys, trees, animals etc. embedded in it… each of them are unique by
themselves. Everything has its own prominence. Human being is only a part of the
nature. The aspect which distinguishes the humans from all other organisms and
exclusive for them is their extraordinary thinking power. Thinking transforms a
person as a unique entity from rest of the nature. Though it usually appears
simple and normal, the intricacies of the very nature often challenges us to untie
the tough knots of its hidden secrets, day in and day out. The human being
intuitionally contemplates and searches solutions for all the critical challenges, all
around, relentlessly. Curiously, the questions and answers are concealed in the
nature itself. The role of science, in fact, is to find them out. For this sake, some
questions, some more thoughts, and some other investigations are quite necessary.
Scientific study is to move on systematically in different ways, until discovering
concrete solutions. Essence of the investigations lies in inquiring i.e. identifying
questions, asking them and deriving adequate and apt answers. That is why,
Galileo Galilei, the Italian astronomer,emphasized that scientific learning is nothing
but improving the ability of questioning.

The teaching of science has to encourage children to think and work scientifically.
Also, it must enhance their love towards the nature. Even it should enable them to
comprehend and appreciate the laws governing the nature in designing tremendous
diversity found around here and everywhere. Scientific learning is not just disclosing
new things. It is also essential to go ahead with deep understanding of the nature’s
intrinsic principles; without interrupting the harmony of interrelation and
interdependence in the nature.

High School children possess cognitive capacity of comprehending the nature
and characteristics of the transforming world surrounding them. And they are able
to analyze abstract concepts. At this level, we cannot quench their sharp thinking
capability with the dry teaching of mere equations and theoretic principles. For
that, we should create a learning environment in the classroom which provides an
opportunity for them to apply the scientific knowledge, explore multiple alternatives
in solving problems and establish new relations. Scientific learning is not just confined
to the four walls of classroom. It has a definite connection to lab and field as well.
Therefore, there is a lot of importance to field experiments in science teaching.
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Á|üø£è‹ düeTdüÔ ÁbÕDÏø√{ÏøÏ Jyê<Ûës¡+. Ç+<äT˝À Ç$T&ç ñqï sêfi¯ófl, ˙fi¯ó¢, ø=+&É\T ø√q\T,

eèøå±\T, »+‘·Te⁄\T... ẙ{Ïø£$ Á|ü‘̊´ø£yÓTÆqẙ. Á|ü‹B ÁbÕ<Ûëq´‘· ø£*–q<̊. e÷qe⁄&ÉT Á|üø£è‹˝À ̌ ø£ uÛ≤>∑+

e÷Á‘·ẙT. düeTdüÔ Á|üø£è‹ qT+&ç eTìwæì ẙs¡T#̊j·T>∑*–q~, n‘·&çøÏ e÷Á‘·ẙT |ü]$T‘·yÓTÆq~ ̀  Ä˝À#·Hê

X¯øÏÔ. Ä˝À#·q eTìwæì $T–*q Á|üø£è‹ qT+&ç Á|ü‘˚́ ø£yÓTÆq X¯øÏÔ>± s¡÷bı+~düTÔ+~. düs¡fi¯+>±, düVü≤»+>±

ø£ì|ædü÷ÔH̊ ‘·q˝À <ë– ñqï s¡Vü≤kÕ´\ ∫≈£îÿeTT&ÉT\qT $&ÉBj·TeT+≥÷ Á|üø£è‹ Á|ü‹ì‘·́ + düyê\T #̊dü÷ÔH̊

ñ+≥T+~. eTìwæ ‘·q eTH√H˚Á‘·+‘√ á düyêfi¯fl≈£î »yêãT\T yÓ‘·T≈£î‘·÷ ñ+{≤&ÉT. $∫Á‘·y˚T$T≥+fÒ

Á|üX̄ï\T, düe÷<ÛëHê\T ¬s+&É÷ Á|üø£è‹˝ÀH̊ <ë≈£îÿì ñ+{≤sTT. yê{Ïì yÓ‹øÏ |ü≥Tºø√e&ÉẙT XÊÁdüÔ+. Ç+<äTø√dü+

ø=ìï Á|üX¯ï\T, Ç+ø=ìï Ä˝À#·q\T eT]ø=ìï |ü]XÀ<Ûäq\T nedüs¡eTÚ‘êsTT. |ü]cÕÿs¡+ <=]πø+‘·es¡≈£î

$$<Ûä <ës¡T\ yÓ+ã&ç q&ÉTdü÷Ô Áø£eT|ü<ä∆‹˝À kÕ–b˛e&ÉẙT XÊÁd”Ôj·T n<Ûä́ j·Tq+. |ü]XÀ<Ûäq\ kÕs¡eT+‘ê

Á|üX̄ï\qT >∑T]Ô+#·&É+˝À, dü+~Û+#·&É+˝ÀH̊ <ë– ñ+≥T+~. n+<äTπø XÊÁdüÔ n<Ûä́ j·TqeT+fÒ Á|ü•ï+#̊ X̄øÏÔì

ô|+bı+~+#·Tø√e&ÉeT+{≤&ÉT ¬>©*jÓ÷.

‘·s¡>∑‹˝À H˚s¡TŒ‘·Tqï $C≤„q XÊÁdüÔ+ |æ\¢̋ À¢ XÊÁd”Ôj·T |ü<ä∆‹˝À Ä˝À∫+#·&Üìï, |üì#˚j·T&Üìï

Áb˛‘·‡Væ≤+#̊~>± ñ+&Ü*. Á|üø£è‹ |ü≥¢ Áù|eTqT ô|+bı+~+#̊~>± ñ+&Ü*. Ç+‘·{Ï yÓ’$<Ûë´ìï ì]à+#·&É+˝À

Á|üø£è‹ bÕ{ÏdüTÔqï ìj·TeT ìã+<Ûäq\qT ns¡ú+ #˚düTø=H˚~>±, n_Ûq+~+#˚~>± ñ+&Ü*. XÊÁkÕÔ<Ûä́ j·Tq+

n+fÒ @<√ ̌ ø£ ø=‘·Ô<ëìï Ä$wüÿ]dü÷Ô b˛e&É+ e÷Á‘·y˚T ø±<äT. Á|üø£è‹˝À Ç$T&ç ñqï n+‘·'dü÷Á‘ê\qT

ns¡ú+ #˚düTø√e&É+‘√ bÕ≥T Á|üø£è‹ |üs¡yÓTÆq düVü≤dü+ã+<ÛëìøÏ, |üs¡düŒs¡ Ä<Ûë]‘·‘ê«ìøÏ n+‘·sêj·T+

ø£\>∑≈£î+&Ü n&ÉT>∑T y˚j·T&É+ ≈£L&Ü nedüs¡+.

ñqï‘· bÕsƒ¡XÊ\ kÕúsTT |æ\¢\T ‘·eT #·T≥÷º ñqï e÷s¡T‘·Tqï Á|ü|ü+#· dü«s¡÷|ü dü«uÛ≤yê\qT ns¡ú+

#˚düTø√>∑*–q e÷qdæø£ kÕúsTTì ø£*– ñ+{≤s¡T. neT÷s¡Ô uÛ≤eq\qT $X‚¢wæ+#·Tø√>∑*–q $»„‘· ø£*–

ñ+{≤s¡T. πøe\+ düMTø£s¡D≤\T, dü÷Á‘· dæ<ë∆+‘ê\ uÀ<Ûäq\‘√ yê] #·Ts¡T¬ø’q Ä˝À#·q X̄øÏÔì ‘·è|æÔ |üs¡#·̋ ÒeTT.

düeTdǘ \ |ü]cÕÿs¡+ ø√dü+ XÊÁdüÔ $C≤„Hêìï nq«sTT+#·Tø√e&ÜìøÏ, ãVüQfī Á|ü‘ê´e÷ïj·÷\T nH̊«wæ+#·&ÜìøÏ,

dü]ø=‘·Ô dü+ã+<Ûë\T HÓ\ø=\Œ&ÜìøÏ nqTyÓ’q~>± ‘·s¡>∑‹ >∑~ nuÛÑ́ düq yê‘êes¡LD+ ø£*Œ+#ê*. ìs¡«Vü≤D

s¡÷|ü⁄~<äT›ø√yê*. $C≤„q XÊÁdüÔ+ n<Ûä́ j·Tq+ >∑~ Hê\T>∑T >√&É\≈£î |ü]$T‘·yÓTÆq~ ø±<äT. n≥T πøåÁ‘·+‘√q÷

Ç≥T Á|üjÓ÷>∑XÊ\‘√q÷ düŒwüºyÓTÆq dü+ã+<Ûë\qT ø£*– ñ+≥T+~. ø±ã{Ïº uÀ<Ûäq˝À πøåÁ‘· Á|üjÓ÷>±\

ÁbÕ<Ûëq´‘· m+‘√ ñ+≥T+~.
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SCERT, T
ELA

NGANA
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There is a great need for compulsory implementation of instructions of the
National Curriculum Framework- 2005 which emphasizes linking of the science teaching
with local environment. The Right to Education Act- 2009 also suggested that
priority should be given to the achievement of learning competencies among children.
Likewise, science teaching should be in such a way that it would help cultivate a
new generation with scientific thinking.The key aspect of science teaching is to
make the children understand the thinking process of scientists and their efforts
behind each and every discovery. The State Curriculum Framework- 2011 stated
that children should be able to express their own ideas and opinions on various
aspects.

We thank the Vidya Bhawan Society, Rajasthan, Dr. Desh Panday Rtd Prof.
College of Engineering Osmania University and Sri D.R. Varaprasad former Lecturer
ELTC Hyderabad for their cooperation in developing these new text books,the
writers for preparing the lessons,  the editors for checking the textual matters and
the DTP group for cutely composing the text book.

Teachers play a pivotal role in children’s comprehensive use of the text book. We
hope, teachers will exert their consistent efforts in proper utilization of the text book so
as to inculcate scientific thinking process and inspire scientific approach in the children.

With an intention to help the students to improve their understanding skills in
both the languages i.e. English and Telugu, the Government of Telangana has
redesigned this book as bilingual textbook in two parts. Part-1 comprises 1 to 6
lessons and Part-2 comprises 7 to 11 lessons.

Energized Text Books facilitate the students in understanding the concepts
clearly, accurately and effectively. Content in the QR Codes can be read with the
help of any smart phone or can as well be presented on the Screen with LCD
projector/K-Yan projector. The content in the QR Codes is mostly in the form of
videos, animations and slides, and is an additional information to what is already
there in the text books.

This additional content will help the students understand the concepts clearly and
will also help the teachers in making their interaction with the students more meaningful.

At the end of each chapter, questions are provided in a separate QR Code
which can assess the level of learning outcomes achieved by the students.

We expect the students and the teachers to use the content available in the QR
Codes optimally and make their class room interaction more enjoyable and educative.

25-02-2020          Director,

Hyderabad SCERT, Hyderabad

Free distribution by T.S. Government 2022-23
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kÕúìø£ |ü]düsê\‘√ eTT&ç|ü&çq~>± XÊÁdüÔ uÀ<Ûäq ñ+&Ü\qï C≤rj·T $<ë´ Á|üD≤[ø£̀ 2005

dü÷#·q\qT ‘·|üŒì dü]>± bÕsƒ¡XÊ\˝À¢ neT\T |üs¡#·&É+ nedüs¡+. $<ë´Vü≤≈£îÿ #·≥º+`2009 ≈£L&Ü

|æ\¢\˝À kÕeTsêú́ \ kÕ<Ûäq≈£î n‘·́ ~Ûø£ ÁbÕ<Ûëq´‘·qT Çyê«\ì dü÷∫+∫+~. n˝≤π> $C≤„qXÊÁdüÔ uÀ<Ûäq

yÓ’C≤„ìø£ Ä˝À#·q\T ø£*–q q÷‘·q ‘·sêìï s¡÷|ü⁄~<̊›~>± ≈£L&Ü ñ+&Ü\ì ‘Ó*|æ+~. Á|ü‹ |ü]XÀ<Ûäq yÓqø£

<ë– ñqï ø£èwæì, XÊÁdüÔẙ‘·Ô\ Ä˝À#·Hêdüs¡[ì |æ\¢\‘√ >∑T]Ô+|üCÒj·T&ÉẙT $C≤„q XÊÁdüÔ uÀ<Ûäq˝À ø°̋ ≤ø±+X̄+.

|æ\¢\T $$<Ûä n+XÊ\ |ü≥¢ ‘·eT Ä˝À#·q\qT, n_ÛÁbÕj·÷\qT ùd«#·Ã¤>± e´ø°Ôø£]+#·>∑\>±\ì eT]j·TT

‘·eT<Ó’q ø√D+˝À |ü]cÕÿsê\T dü÷∫+#·>∑\>±\ì nqï sêÁwüº $<ë´ Á|üD≤[ø£ |ü]~Û |üÁ‘·+`2011 ìπs›•+∫+~.

á q÷‘·q bÕsƒ¡́ |ü⁄düÔø±\ s¡÷|üø£\Œq˝À düVü≤ø£]+∫q $<ë´uÛÑeHé kıôd’{°, sê»kÕÔHé yê]øÏ

bÕsƒê´+XÊ\qT s¡÷bı+~+∫q s¡#·sTT‘·\≈£î, bÕsƒ¡́ |ü⁄düÔø±ìï n+<ä+>± s¡÷bı+~+∫q &ç.{Ï.|æ. ãè+<ëìøÏ,

uÛ≤cÕ<√cÕ\T dü]#˚dæq m&ç≥s¡¢≈£î eT]j·TT düVü≤ø±s¡+ n+~+∫q Áo <˚XŸbÕ+&˚, $ÁXÊ+‘· Ä#ês¡T´\T,

ø± Ò̋CŸ Ä|òt Ç+»˙]+>¥, ñkÕàìj·÷ j·T÷ìe]Ù{°Ï, Áo j·T+. es¡Á|ükÕ<ä sêe⁄, $ÁXÊ+‘· ñ|üHê´dü≈£î\T,

Ç.m˝Ÿ.{Ï.dæ. yê]øÏ <Ûäq´yê<ë\T.

á bÕsƒ¡́ |ü⁄düÔø±ìï |æ\¢\T ns¡úe+‘·+>± ñ|üjÓ÷–+#·Tø√yê\+fÒ ñbÕ<Ûë´j·TTì bÕÁ‘· ø°\ø£+.

|æ\¢\˝À $C≤„qXÊÁdüÔ Ä˝À#·Hê düs¡[ yÓTT>∑Z‘=&çπ>˝≤ XÊÁd”Ôj·T <äèø£Œ<∏ä+ yÓ*¢$]ùd˝≤ q÷‘·q bÕsƒ¡́ |ü⁄düÔø±\qT

‘·–q $<Ûä+>± $ìjÓ÷–+#·&É+˝À ñbÕ<Ûë´j·TT\T ø£èwæ #˚kÕÔs¡ì Ä•düTÔHêï+.

$<ë´s¡Tú\T ¬s+&ÉT uÛ≤wü\˝À nq>± ‘Ó\T>∑T eT]j·TT Ä+>∑¢ uÛ≤wü\˝À ne>±Vü≤q HÓ’|ü⁄D≤´\qT

ô|+bı+~+#·Tø√>∑\T>∑T‘ês¡H̊ ñ<̊›X̄´+‘√ ‘Ó\+>±D Á|üuÛÑT‘·«+ yê] Ä<̊XÊqTkÕs¡+>± ~«uÛ≤cÕ |ü⁄düÔø£+>±

¬s+&ÉT uÛ≤>±\T>± |ü⁄q:s¡÷|üø£\Œq #̊j·T&É+ »]–+~. uÛ≤>∑+`1˝À 1 qT+&ç 6 bÕsƒê\T eT]j·TT uÛ≤>∑+`2˝À

7 qT+&ç 11 bÕsƒê\T ñHêïsTT.

mq¬s®ÌCŸ¶ f…ø̆º‡ ãTø̆ ̀  bÕsƒ¡́ |ü⁄düÔø£+˝Àì uÛ≤eq\qT düŒwüº+>±, ì]∆wüº+>±, Á|üuÛ≤ee+‘·+>± $<ë´s¡Tú\T

ns¡ú+ #̊düTø√e&ÜìøÏ ‘√&ÉŒ&É‘êsTT. QR ø√&é̋ À #̊s¡Ãã&çq n+XÊ\qT kÕàsYº bǫ̀ Hé̋ À #·÷&Ée#·TÃ ̋ Ò<ë LCD

ÁbıC…ø£ºsY / ¬ø`j·÷Hé ÁbıC…ø£ºsY <ë«sê ‘Ós¡ô|’ Á|ü<ä]Ù+#·e#·TÃ. QR ø√&é\˝À ñqï düe÷#ês¡+ #ê˝≤ es¡≈£î

M&çjÓ÷\T, j·÷ìy˚TwüHé‡ eT]j·TT ôd¢Ì&é\ s¡÷|ü+˝À ñ+≥T+~. á düe÷#ês¡+, bÕsƒ¡́  |ü⁄düÔø£+˝À ñqï

düe÷#êsêìøÏ n<äqyÓTÆq~.

á n<äq|ü⁄ düe÷#ês¡+ $<ë´s¡Tú\T uÛ≤eq\qT düŒwüº+>± ns¡ú+ #̊düTø√e&ÜìøÏ eT]j·TT ñbÕ<Ûë´j·TT\T

$<ë´s¡Tú\‘√ ìs¡«Væ≤+#̊ Á|ü‹#·s¡́ \T ns¡úe+‘·+>± »s¡>∑&ÜìøÏ ‘√&ÉŒ&ÉT‘·T+~.

Á|ü‹ n<Ûë´j·T+ ∫es¡q ̌ ø£ n<äq|ü⁄ QR ø√&é̋ À Á|üX̄ï\T Çe«ã&çHêsTT. Ç$, $<ë´s¡Tú\ nuÛÑ́ düq

|òü*‘ê\qT @ẙTs¡≈£î kÕ~Û+#ês√ eT~+|ü⁄#̊j·T&ÜìøÏ ‘√&ÉŒ&É‘êsTT.

$<ë´s¡Tú\T, ñbÕ<Ûë´j·TT\T QR ø√&é\˝À Çe«ã&çq düe÷#êsêìï $]$>± ñ|üjÓ÷–+∫ ‘·s¡>∑‹>∑~

Á|ü‹#·s¡́ \qT eT]+‘· Äq+<ä<ëj·Tø£+>±, $<ë´e+‘·yÓTÆq$>± eT\#·T≈£î+{≤s¡ì Ä•düTÔHêïeTT.

25`02`2019

ôV’≤<äsêu≤<é sêÁwüº $<ë´|ü]XÀ<Ûäq •ø£åD≤dü+düú,

ôV’≤<äsêu≤<é.
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Dear teachers...

New Science Text Books are prepared in such a way that they develop children’s observation
power and research enthusiasm. It is a primary duty of teachers to devise teaching- learning
processes which arouse children’s natural interest of learning things. The official documents of
National& State Curriculum Frameworks and Right to Education Act are aspiring to bring grass
root changes in science teaching. These textbooks are adopted in accordance with such an
aspiration. Hence, science teachers need to adapt to the new approach in their teaching. In view
of this, let us observe certain Dos and Don’ts:

• Read the whole text book and analyze each and every concept in it in depth.

• Develop activities for children which help understand concepts presented in text.

• Textual concepts are presented in two ways: one as the classroom teaching and the other
as the laboratory performance.

• Lab activities are part and parcel of a lesson. So, teachers must make the children conduct
all such activities during the lesson itself, but not separately.

• Children have to be instructed to follow scientific steps while performing lab activities
andrelevant reports can be prepared and displayed.

• In the text some special activities as boxed items- ‘think and discuss, let us do, conduct
interview, prepare report, display in wall magazine, participate in Theatre Day, do field
observation, organize special days’ are presented. To perform all of them is compulsory.

• ‘Ask your teacher, collect information from library or internet’- such items must also be
considered as compulsory.

• If any concept from any other subject got into this text, the concerned subject teacher has
to be invited into the classroom to elucidate it.

• A.S. indicates Academic Standerds in ‘Improve Your Learning’.

• Collect info of relevant website addresses and pass on to students so that they can utilize
internet services for learning science.

• Let there be science magazines and science books in the school library.

• Motivate every student to go through each lesson before it is being actually taught and
encourage everyone to understand and learn independently, with the help of activities such
as Mind Mapping and exciting discussions.

We believe, you must have realized that the learning of science and scientific thinking
are not mere drilling of the lessons but, in fact, a valuable exercise in motivating the children
to explore solutions to problems all around by themselves systematically and preparing
them to meet life challenges properly.

Free distribution by T.S. Government 2022-23
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$C≤„qXÊÁdüÔ bÕsƒ¡́ |ü⁄düÔø±\T |æ\¢\˝À |ü]o\Hê X̄øÏÔì, |ü]XÀ<ÛäHê_Û̋ ≤wüqT ô|+bı+~+#̊$>± s¡÷bı+~+#ês¡T.

yê]˝À düVü≤»+>± ñ+&̊ C≤„qø±+ø£å≈£î eT]+‘· |ü<äTqT ô|fÒº̋ ≤ ‘·s¡>∑‹ >∑~ uÀ<ÛäHêuÛÑ́ düq Á|üÁøÏj·T\T s¡÷bı+~+#·&É+

ñbÕ<Ûë´j·TT\ ø£s¡Ôe´+. C≤rj·T, sêÁwüº $<ë´ Á|üD≤[ø± |üÁ‘ê\T, $<ë´ Vü≤≈£îÿ #·≥º+ yÓTT<ä̋ …’qe˙ï $C≤„q XÊÁdüÔ

uÀ<Ûäq˝À düeT÷\ e÷s¡TŒ\qT ø±+øÏådüTÔHêïsTT. <ëìøÏ nqT>∑TD+>±H˚ á bÕsƒ¡́ |ü⁄düÔø±\T s¡÷bı+<ësTT. ø±ã{Ïº

ñbÕ<Ûë´j·T˝Àø£+ ‘·eT uÀ<ÛäHê $<Ûëq+˝À q÷‘·q |ü+<∏ë ne\+_+#·&É+ nedüs¡+. Ç+<äTø√dü+ @ẙT$T #̊j·÷˝À

@y˚T$T #˚j·Tsê<√ |ü]o*<ë›+.

• bÕsƒ¡́ |ü⁄düÔø±ìï ÄeT÷˝≤Á>∑+ #·~$ Á|ü‹ uÛ≤eqqT ̋ À‘·T>± $X‚¢wæ+#ê*.

• bÕsƒ¡́ |ü⁄düÔø£+˝Àì uÛ≤eq\qT |æ\¢\T ns¡ú+ #̊düT≈£îH̊+<äT≈£î nedüs¡yÓTÆq ø£è‘ê´\T s¡÷bı+~+#·Tø√yê*.

• uÛ≤eq\T ‘·s¡>∑‹ >∑~ uÀ<Ûäq, Á|üjÓ÷>∑XÊ\ ø£è‘ê´\T nì ¬s+&ÉT>± $uÛÑõ+∫ ñ+≥T+~.

• Á|üjÓ÷>∑XÊ\ ø£è‘ê´\T ‘·|üŒìdü]>± |æ\¢\‘√ #̊sTT+#ê*. Ç$ bÕsƒ¡+˝À n+‘·sê“¤>∑+>± ñ+{≤sTT. ø±ã{Ïº

bÕsƒ¡+ |üPs¡ÔsTTq ‘·sê«‘· #̊sTT+#·e#·TÃqì uÛ≤$+#·≈£L&É<äT.

• bÕsƒ¡́ |ü⁄düÔø£+˝À Ä˝À∫+#·+&ç, #·]Ã+#·+&ç, Ç$ #˚j·T+&ç, ìy˚~ø£\T ‘·j·÷s¡T#˚j·T+&ç, Ç+≥s¡÷«´

ìs¡«Væ≤+#·+&ç, >√&É |üÁ‹ø£̋ À Á|ü<ä]Ù+#·+&ç. ~∏j˚T≥sY &˚̋ À bÕ˝§Zq+&ç. πøåÁ‘· |ü]o\q #˚j·T+&ç, Á|ü‘˚́ ø£

~Hê\qT ìs¡«Væ≤+#·+&ç nH˚ o]¸ø£\˝À Ç∫Ãq ø£è‘ê´\T ‘·|üŒìdü]>± ìs¡«Væ≤+#ê*.

• ñbÕ<Ûë´j·TT\qT n&ç– ‘Ó\TdüTø√+&ç, bÕsƒ¡XÊ\ Á>∑+<∏ë\j·T+, Ç+≥¬sï{Ÿ̋ À |ü]o*+#·+&ç nH̊ n+XÊ\T

uÀ<Ûäq˝À ‘·|üŒì dü] uÛ≤>∑+>± |ü]>∑DÏ+#ê* ‘·|üŒ e~*ẙj·Tsê<äT.

• Á|üjÓ÷>∑XÊ\ ø£è‘ê´\T ìs¡«Væ≤+#̊≥|ü⁄&ÉT XÊÁd”Ôj·T |ü<ä∆‹˝Àì k˛bÕHê\T nqTdü]+#̊˝≤ |æ\¢\≈£î ‘·ØŒ¤<äTìyê«*.

Á|ü‹ Á|üjÓ÷>∑ ø£è‘ê´ìøÏ |æ\¢\‘√ ìy˚~ø£\T s¡÷bı+~+∫ Á|ü<ä]Ù+|üCÒj·÷*.

• Ç‘·s¡ düã®≈£îº\‘√ dü+ã+<Ûä+ ø£*–q n+XÊ\Tqï|ü⁄&ÉT Äj·÷ düã®≈£îº\ ñbÕ<Ûë´j·TT\qT ≈£L&Ü ‘·s¡>∑‹øÏ

ÄVü‰«ì+∫ uÀ<Ûäq #˚j·÷*. (nuÛÑ́ düHêìï yÓTs¡T>∑T|üs¡T#·T≈£î+<ë+˝À Á|üX¯ï\ ∫es¡ Ç∫Ãq A.S. $<ë´

Á|üe÷D≤ìï dü÷∫düTÔ+~.)

• Ç+≥¬sï{Ÿ e+{Ï kÕ+πø‹ø£ |ü]C≤„q+ $düÔè‘·+>± |æ\¢\T ñ|üjÓ÷–+#·Tø√e&ÜìøÏ bÕsƒê´+XÊìøÏ nedüs¡yÓTÆq

yÓuŸôd’≥¢ $esê\T ùdø£]+∫ n+~+#ê*. bÕsƒ¡XÊ\ Á>∑+<∏ë\j·T+˝À $C≤„qXÊÁdüÔ e÷>∑C…’Hé\T ñ+&̊˝≤ ÁX̄<ä∆

rdüTø√yê*.

• bÕsƒê´+XÊìï eTT+<äT>± |æ\¢\‘√ #·~$+∫ Ä˝À∫+|üCÒj·÷*. yÓTÆ+&é e÷|æ+>¥ e+{Ï ø£è‘ê´\T #˚j·T&É+

<ë«sê, ñ‘Ô̊»+ ø£*–+#˚ #·s¡Ã\ <ë«sê |æ\¢\T dü«j·T+>± H˚s¡TÃ≈£îH˚+<äT≈£î Áb˛‘·‡Væ≤+#ê*.

ôd’Hé‡ nuÛÑ́ düq+ eT]j·TT XÊÁd”Ôj·T+>± Ä˝À∫+#·&É+ nH˚$ bÕsƒê´+XÊ\qT ã{°º|ü≥º&É+

ø±<äH˚ n+X¯+ MTs¡T >∑T]Ô+#ês¡ì y˚TeTT qeTTà‘·THêï+. yêdüÔe+>± $<ë´s¡Tú\qT ‘·eT #·T≥÷º >∑\

düeTdǘ \ |ü]cÕÿsê\ yÓ’|ü⁄ nH̊«wæ+#̊˝≤ eT]j·TT Jeq düeTdǘ \qT m<äTs=ÿH̊≥≥T¢ ‘·j·÷s¡T#̊ùd˝≤
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Dear students...

Learning science does not mean scoring good marks in the subject. Competencies like
thinking logically and working systematically, learned through it,have to be practiced in daily
life. To achieve this, instead of memorizing the scientific theories by rote, one must be able to
study them analytically. That means, in order to understand the concepts of science, you need
to proceed by discussing, describing, conducting experiments to verify, making observations,
confirming with your own ideas and drawing conclusions. This textbook helps you to learn in
that way.

What you need to do to achieve such things:

• Thoroughly go through each lesson before the teacher actually deals with it.

• Note down the points you came across so that you can grasp the lesson better.

• Think of the concepts in the lesson. Identify the concepts you need to know further, to
understand the lesson in depth.

• Do not hesitate to discuss analytically about the questions given under the sub-heading
‘Think and Discuss’ with your friends or teachers.

• You may get some doubts while conducting an experiment or discussing about a lesson.
Express them freely and clearly.

• Plan to implement experiments/lab periods together with teachers, to understand the
concepts clearly. While learning through the experiments you may come to know
many more things.

• Find out alternatives based on your own thoughts.

• Relate each lesson to daily life situations.

• Observe how each lesson is helpful to conserve nature. Try to do so.

• Work as a group during interviews and field trips. Preparing reports and displaying
them is a must.

• List out the observations regarding each lesson to be carried through internet, school
library and laboratory.

• Whether in note book or exams, write analytically,expressing your own opinions.

• Read books related to your text book, as many as you can.

• You organize yourself the Science Club programs in your school.

• Observe problems faced by the people in your locality and find out what solutions you
can suggest through your science classroom.

• Discuss the things you learned in your science class with farmers, artisans etc.
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$C≤„qXÊÁdüÔ n<Ûä́ j·Tq+ n+fÒ $C≤„qXÊÁdüÔ |üØø£å̋ À eT+∫ e÷s¡Tÿ\T kÕ~Û+#·&É+ø±<äT Bì <ë«sê H˚s¡TÃø=qï

n+XÊ\qT, ‘ê]ÿø£+>± Ä˝À∫+#·&É+, Áø£eTã<ä∆+>± |üì #̊j·T&Üìï s√EyêØ J$‘·+˝À ≈£L&Ü bÕ{Ï+#·>∑\>±*. Ç~

»s¡>±\+fÒ $C≤„qXÊÁdüÔ+˝Àì dæ<ë∆+‘ê\qT ã{°º |ü≥º&É+ ø±≈£î+&Ü $X‚¢wüD≤‘·àø£+>± #·<äyê*. n+fÒ  uÛ≤eq\qT ns¡ú+

#̊düTø√e&ÜìøÏ>±qT yê{Ïô|’ #·]Ãdü÷Ô, e]ídü÷Ô yê{Ïì ìsê∆]+#·T≈£îH̊+<äT≈£î Á|üjÓ÷>±\T, |ü]o\q\T, ìsê∆s¡D\T #̊dü÷Ô

MT n_ÛÁbÕj·÷\qT »‘· #˚dü÷Ô eTT+<äT≈£î kÕ>±*. á bÕsƒ¡́  |ü⁄düÔø£+ MTs¡T Ç˝≤ H˚s¡TÃ≈£îH˚+<äT≈£î ‘√&ÉŒ&ÉT‘·T+~.

M{Ï kÕ<Ûäq ø√dü+ MTs¡T @y˚T$T #˚j·÷\+fÒ:

• ñbÕ<Ûë´j·TT\T uÀ~Û+#·&Üìø£Hêï eTT+<˚ Á|ü‹ bÕsƒêìï ≈£åîDí+>± #·<äyê*.

• bÕsƒê´+X¯+˝Àì $wüj·÷\qT ns¡ú+ #˚düTø√e&ÜìøÏ bÕsƒ¡+ >∑T]+∫ MT≈£î Ç+‘·es¡≈£î ‘Ó*dæq $wüj·÷\qT

H√≥T|ü⁄düÔø£+˝À sêdüTø√yê*.

• bÕsƒ¡+˝À ñ|üjÓ÷–+∫q uÛ≤eq\ >∑T]+∫ MTπø$T ‘Ó\Tk˛ Ä˝À∫+#ê*. yê{Ïì ̋ À‘·T>± ns¡ú+ #̊düTø√e&ÜìøÏ

Ç+ø± @ @ uÛ≤eq\T ‘Ó\TdüTø√yê˝À >∑T]Ô+#·+&ç.

• bÕsƒ¡+˝À Ç∫Ãq Ä˝À∫+#·+&ç, #·]Ã+#·+&ç nH˚ o]¸ø£̋ ˝Àì Á|üX¯ï\ô|’ $X‚¢wüD≤‘·àø£+>± #·]Ã+#·&ÜìøÏ

dü+<̊Væ≤+#·e<äT›.

• Á|üjÓ÷>∑+ #̊ùd dü+<äs¡“¤+˝ÀH√, bÕsƒêìï >∑T]+∫ #·]ÃdüTÔqï|ü⁄Œ&√ MT≈£î ø=ìï dü+<̊Vü‰\T ø£\>∑e#·TÃ. yê{Ïì

ùd«#·Ã¤>±, düŒwüº+>± e´ø°Ôø£]+#·+&ç.

• uÛ≤eq\T ns¡ú+ #˚düT≈£îH˚+<äT≈£î Á|üjÓ÷>±\ |”]j·T&é/Á|üjÓ÷>±\T ‘·|üŒìdü]>± »]π>˝≤ ñbÕ<Ûë´j·TT\‘√

ø£*dæ Á|üD≤[ø£ y˚düTø√yê*. Á|üjÓ÷>±\T #˚dü÷Ô H˚s¡TÃø√e&É+˝À MTs¡T eT¬sH√ï $wüj·÷\T ≈£L&Ü

H̊s¡TÃø√>∑\T>∑T‘ês¡T.

• MT kı+‘· Ä˝À#·q\‘√ Á|ü‘ê´e÷ïj·÷\T s¡÷bı+~+#ê*.

• Á|ü‹ bÕsƒê´+X¯+ @ $<Ûä+>± ì‘·́ J$‘·+˝À dü+ã+<Ûä+ ø£*– ñ+<√ #·÷&Ü*.

• Á|üø£è‹ì |ü]s¡øÏå+#·&ÜìøÏ Á|ü‹ bÕsƒê´+X¯+˝Àì C≤„q+ m˝≤ ñ|üjÓ÷>∑|ü&ÉT‘·T+<√ |ü]o*+#ê*.

neT\T#̊j·T&ÜìøÏ Á|üj·T‹ï+#ê*.

• Ç+≥s¡÷«´\T, πøåÁ‘· |üs¡́ ≥q\T #̊ùd≥|ü&ÉT düeT÷Vü‰\˝À |üì#̊j·÷*. ‘·|üŒìdü]>± ìẙ~ø£\T s¡÷bı+~+∫

Á|ü<ä]Ù+#ê*.

• Á|ü‹ bÕsƒêìøÏ dü+ã+~Û+∫ MT bÕsƒ¡XÊ\ Á>∑+<∏ë\j·T+, Á|üjÓ÷>∑XÊ\, Ç+≥¬sï{Ÿ <ë«sê @@ n+XÊ\T

|ü]o*+#ê˝À C≤_‘ê sêdüTø√yê*.

• H√≥T|ü⁄düÔø£+˝ÀHÓ’Hê, |üØø£å̋ ÀHÓ’Hê m|ü⁄&Ó’Hê düπs $X‚¢wædü÷Ô MT n_ÛÁbÕj·÷\qT CÀ&çdü÷Ô kı+‘·+>± e÷Á‘·ẙT

sêj·÷*.

• bÕsƒ¡́ |ü⁄düÔø£+‘√ bÕ≥T M …̋’qìï m≈£îÿe nqTã+<Ûä |ü⁄düÔø±\T #·<äyê*.

• MT bÕsƒ¡XÊ\˝À ôd’Hé‡ ø£¢uŸ ø±s¡́ Áø£e÷\qT MTπs s¡÷bı+~+#·Tø√yê*. ìs¡«Væ≤+#ê*.

• MT ÁbÕ+‘·+˝À Á|ü»\T m<äTs=ÿ+≥Tqï düeTdǘ \T |ü]o*+∫ ôd’Hé‡ ‘·s¡>∑‹ <ë«sê @y˚T$T |ü]cÕÿsê\T

dü÷∫+#·e#√Ã |ü]o*+#ê*.

• ‘·s¡>∑‹ >∑<äT˝À¢ MTs¡T H̊s¡TÃ≈£îqï $wüj·÷\T e´ekÕj·T<ës¡T\T, eè‹Ô ì|ü⁄DT\T yÓTT<ä̋ …’q yê]‘√

#·]Ã+#ê*.

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA
MT n_ÛÁbÕj·÷\qT »‘· #˚dü÷Ô eTT+<äT≈£î kÕ>±*. á bÕsƒ¡́  |ü⁄düÔø£+ MTs¡T Ç˝≤ H˚s¡TÃ≈£îH˚+<äT≈£î ‘√&ÉŒ&ÉT‘·T+~.

SCERT, T
ELA

NGANA
MT n_ÛÁbÕj·÷\qT »‘· #˚dü÷Ô eTT+<äT≈£î kÕ>±*. á bÕsƒ¡́  |ü⁄düÔø£+ MTs¡T Ç˝≤ H˚s¡TÃ≈£îH˚+<äT≈£î ‘√&ÉŒ&ÉT‘·T+~.

bÕsƒê´+X¯+˝Àì $wüj·÷\qT ns¡ú+ #˚düTø√e&ÜìøÏ bÕsƒ¡+ >∑T]+∫ MT≈£î Ç+‘·es¡≈£î ‘Ó*dæq $wüj·÷\qT

SCERT, T
ELA

NGANAbÕsƒê´+X¯+˝Àì $wüj·÷\qT ns¡ú+ #˚düTø√e&ÜìøÏ bÕsƒ¡+ >∑T]+∫ MT≈£î Ç+‘·es¡≈£î ‘Ó*dæq $wüj·÷\qT

bÕsƒ¡+˝À ñ|üjÓ÷–+∫q uÛ≤eq\ >∑T]+∫ MTπø$T ‘Ó\Tk˛ Ä˝À∫+#ê*. yê{Ïì ̋ À‘·T>± ns¡ú+ #̊düTø√e&ÜìøÏ

SCERT, T
ELA

NGANA
bÕsƒ¡+˝À ñ|üjÓ÷–+∫q uÛ≤eq\ >∑T]+∫ MTπø$T ‘Ó\Tk˛ Ä˝À∫+#ê*. yê{Ïì ̋ À‘·T>± ns¡ú+ #̊düTø√e&ÜìøÏ

bÕsƒ¡+˝À Ç∫Ãq Ä˝À∫+#·+&ç, #·]Ã+#·+&ç nH˚ o]¸ø£̋ ˝Àì Á|üX¯ï\ô|’ $X‚¢wüD≤‘·àø£+>± #·]Ã+#·&ÜìøÏ

SCERT, T
ELA

NGANA
bÕsƒ¡+˝À Ç∫Ãq Ä˝À∫+#·+&ç, #·]Ã+#·+&ç nH˚ o]¸ø£̋ ˝Àì Á|üX¯ï\ô|’ $X‚¢wüD≤‘·àø£+>± #·]Ã+#·&ÜìøÏ

Á|üjÓ÷>∑+ #̊ùd dü+<äs¡“¤+˝ÀH√, bÕsƒêìï >∑T]+∫ #·]ÃdüTÔqï|ü⁄Œ&√ MT≈£î ø=ìï dü+<̊Vü‰\T ø£\>∑e#·TÃ. yê{Ïì

SCERT, T
ELA

NGANA

Á|üjÓ÷>∑+ #̊ùd dü+<äs¡“¤+˝ÀH√, bÕsƒêìï >∑T]+∫ #·]ÃdüTÔqï|ü⁄Œ&√ MT≈£î ø=ìï dü+<̊Vü‰\T ø£\>∑e#·TÃ. yê{Ïì

uÛ≤eq\T ns¡ú+ #˚düT≈£îH˚+<äT≈£î Á|üjÓ÷>±\ |”]j·T&é/Á|üjÓ÷>±\T ‘·|üŒìdü]>± »]π>˝≤ ñbÕ<Ûë´j·TT\‘√

SCERT, T
ELA

NGANA

uÛ≤eq\T ns¡ú+ #˚düT≈£îH˚+<äT≈£î Á|üjÓ÷>±\ |”]j·T&é/Á|üjÓ÷>±\T ‘·|üŒìdü]>± »]π>˝≤ ñbÕ<Ûë´j·TT\‘√

ø£*dæ Á|üD≤[ø£ y˚düTø√yê*. Á|üjÓ÷>±\T #˚dü÷Ô H˚s¡TÃø√e&É+˝À MTs¡T eT¬sH√ï $wüj·÷\T ≈£L&Ü

SCERT, T
ELA

NGANA

ø£*dæ Á|üD≤[ø£ y˚düTø√yê*. Á|üjÓ÷>±\T #˚dü÷Ô H˚s¡TÃø√e&É+˝À MTs¡T eT¬sH√ï $wüj·÷\T ≈£L&Ü

MT kı+‘· Ä˝À#·q\‘√ Á|ü‘ê´e÷ïj·÷\T s¡÷bı+~+#ê*.

SCERT, T
ELA

NGANA

MT kı+‘· Ä˝À#·q\‘√ Á|ü‘ê´e÷ïj·÷\T s¡÷bı+~+#ê*.

Á|ü‹ bÕsƒê´+X¯+ @ $<Ûä+>± ì‘·́ J$‘·+˝À dü+ã+<Ûä+ ø£*– ñ+<√ #·÷&Ü*.

SCERT, T
ELA

NGANA

Á|ü‹ bÕsƒê´+X¯+ @ $<Ûä+>± ì‘·́ J$‘·+˝À dü+ã+<Ûä+ ø£*– ñ+<√ #·÷&Ü*.

Á|üø£è‹ì |ü]s¡øÏå+#·&ÜìøÏ Á|ü‹ bÕsƒê´+X¯+˝Àì C≤„q+ m˝≤ ñ|üjÓ÷>∑|ü&ÉT‘·T+<√ |ü]o*+#ê*.

SCERT, T
ELA

NGANA

Á|üø£è‹ì |ü]s¡øÏå+#·&ÜìøÏ Á|ü‹ bÕsƒê´+X¯+˝Àì C≤„q+ m˝≤ ñ|üjÓ÷>∑|ü&ÉT‘·T+<√ |ü]o*+#ê*.

neT\T#̊j·T&ÜìøÏ Á|üj·T‹ï+#ê*.

SCERT, T
ELA

NGANA

neT\T#̊j·T&ÜìøÏ Á|üj·T‹ï+#ê*.

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

Ç+≥s¡÷«´\T, πøåÁ‘· |üs¡́ ≥q\T #̊ùd≥|ü&ÉT düeT÷Vü‰\˝À |üì#̊j·÷*. ‘·|üŒìdü]>± ìẙ~ø£\T s¡÷bı+~+∫
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Energized Text Books facilitate the students in understanding the concepts clearly, accurately and effectively.
Content in the QR Codes can be read with the help of any smart phone or can as well be presented on the Screen
with LCD projector/K-Yan projector. The content in the QR Codes is mostly in the form of videos, animations and
slides, and is an additional information to what is already there in the text books.

This additional content will help the students understand the concepts clearly and will also help the teachers in
making their interaction with the students more meaningful. At the end of each chapter, questions are provided in
a separate QR Code which can assess the level of learning outcomes achieved by the students. We expect the
students and the teachers to use the content available in the QR Codes optimally and make their class room
interaction more enjoyable and educative.

Let us know how to use QR codes
In this textbook, you will see many printed QR (Quick Response) codes, such as 

Use your mobile phone or tablet or computer to see interesting lessons, videos, documents, etc. linked to the QR
code.

Step                                                                 Description
A. Use  Android mobile phone or tablet to view content linked to QR Code:
 1. Click on Play Store on your mobile/ tablet.
 2. In the search bar type DIKSHA.
 3.

will appear on your screen.
 4. Click Install
 5. After successful download and installation, Click Open
 6. Choose your prefered Language - Click English
 7. Click Continue
 8. Select Student/ Teacher (as the case may be) and Click on Continue
 9. On the top right, click on the QR code scanner icon  and scan a QR code 

printed in your book
OR

Click on the search icon  and type the code printed below the QR code, in the search
bar (        )

 10. A list of linked topics is displayed
 11. Click on any link to view the desired content
B. Use Computer to view content linked to QR code:
 1. Go to https://diksha.gov.in/telangana
 2. Click on Explore DIKSHA-TELANGANA
 3. Enter the code printed below the QR code in the browser search bar (      )
 4. A list of linked topics is displayed
 5. Click on any link to view the desired content
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QR

Á|üdüTÔ‘· bÕsƒ¡́  |ü⁄düÔø£+˝À á $<Ûä+>±  ñ+&˚ ≈£L´ÄsY ø√&é\qT bı+<äT|üs¡#·ã&çq$.

á ≈£L´ÄsY ø√&é\qT ñ|üjÓ÷–+∫ ÄdüøÏÔø£s¡yÓTÆq bÕsƒê\qT, M&çjÓ÷\qT, &Ü≈£î´yÓT+{Ÿ‡ yÓTT<ä\>∑T yê{Ïì MTe<ä›>∑\

yÓTTu…’̋ Ÿ, {≤´u…¢{Ÿ Ò̋<ë ø£+|üP´≥sY <ë«sê MøÏå+#·+&ç.

á bÕsƒ¡́ |ü⁄düÔø£+˝Àì uÛ≤eq\qT düŒwüº+>±, ì]∆wüº+>±, Á|üuÛ≤ee+‘·+>± ns¡ú+ #˚düTø√e&ÜìøÏ QR (Quick
Response) ø√&é̋ ‘√ ã˝Àù|‘·+ #˚j·T&É+ »]–+~. QR ø√&é̋ À #˚s¡Ãã&çq n+XÊ\qT kÕàsYº bǫ̀ Hé̋ À #·÷&Ée#·TÃ Ò̋<ë LCD
ÁbıC…ø£ºsY / ¬ø`j·÷Hé ÁbıC…ø£ºsY <ë«sê ‘Ós¡ô|’ Á|ü<ä]Ù+#·e#·TÃ. QR ø√&é\˝À ñqï düe÷#ês¡+ #ê˝≤ es¡≈£î M&çjÓ÷\T,

j·÷ìy˚TwüHé‡ eT]j·TT ôd¢Ì&é\ s¡÷|ü+˝À ñ+≥T+~. n+‘˚ø±≈£î+&Ü á düe÷#ês¡+, |ü⁄düÔø£+˝À ñqï düe÷#êsêìøÏ n<äqyÓTÆq~.

á n<äq|ü⁄ düe÷#ês¡+ <ë«sê $<ë´s¡Tú\T uÛ≤eq\qT düŒwüº+>± ns¡ú+ #˚düTø√e&ÜìøÏ eT]j·TT ñbÕ<Ûë´j·TT\T ‘êeTT

ìs¡«Væ≤+#˚ uÀ<ÛäHê ø£è‘ê´\T ns¡úe+‘·+>± »s¡>∑&ÜìøÏ ‘√&ÉŒ&É‘êsTT.

Á|ü‹ n<Ûë´j·T+ ∫es¡q ˇø£ n<äq|ü⁄ QR ø√&é̋ À Á|üX¯ï\T Çe«ã&çHêsTT. Ç$, $<ë´s¡Tú\ nuÛÑ́ düq |òü*‘ê\qT @y˚Ts¡≈£î

kÕ~Û+#ês√ eT~+|ü⁄#˚j·T&ÜìøÏ ‘√&ÉŒ&É‘êsTT.

$<ë´s¡Tú\T, ñbÕ<Ûë´j·TT\T QR ø√&é\˝À Çe«ã&çq düe÷#êsêìï $]$>± ñ|üjÓ÷–+∫ ‘·s¡>∑‹>∑~˝Àì Á|üÁøÏj·T\qT

eT]+‘· Äq+<ä<ëj·Tø£+>±, $<ë´e+‘·yÓTÆq$>±qT eT\#·T≈£î+{≤s¡ì Ä•düTÔHêïeTT.
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ACADEMIC STANDARDS

S.No. Academic Standards Explanation

1.

2.

3.

4.

5.

6.

7.

Conceptual understanding

Asking questions and
making hypothesis

Experimentation and field
investigation.

Information skills and
Projects

Communication through
drawing, model making

Appreciation and aesthetic
sense, values

Application to daily life,
concern to bio diversity.

Children are able to explain, cite examples, give reasons,
compare and write differences, explain the process of
given concepts in the textbook. Children are able to
develop their own brain mappings.

Children are able to ask questions to understand, to
clarify the concepts and to participate in discussions.
They are able to make hypothesis on experimental results
and given issues.

To understand given concepts in the textbook, children
are able to do experiments on their own. They are able
to arrange the experimental materials, note their
observations, collect alternate expermental materials,
take precautions, participate in field investigation and
make reports on them.

Children are able to collect information (by using
interviews, checklist, questionaire) and analyses
systematically. They are able to conduct their own
project works.

Children are able to explain their conceptual
understanding by drawing figures labelling, describing
the parts and making models. They are able to plot graphs
by using given information or collected data.

Children are able to appreciate man power and nature,
and have aesthetic sense towards nature. They are also
able to follow constitutional values.

Children are able to utilize scientific concept to face
their daily life situations. They are able to show concern
towards bio diversity.
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NATIONAL ANTHEM

- Rabindranath Tagore

Jana-gana-mana-adhinayaka, jaya he
Bharata-bhagya-vidhata.

Punjab-Sindh-Gujarat-Maratha
Dravida-Utkala-Banga

Vindhya-Himachala-Yamuna-Ganga
Uchchhala-jaladhi-taranga.

Tava shubha name jage,
Tava shubha 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!!

PLEDGE

- Pydimarri Venkata Subba Rao

“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.

To my country and my people, I pledge my devotion.

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

Free distribution by T.S. Government 2022-23
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“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.
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I love my country, and I am proud of its rich and varied heritage.



xvii

»q>∑DeTq n~ÛHêj·Tø£ »j·TùV≤!

uÛ≤s¡‘· uÛ≤>∑́ $<Ûë‘ê!

|ü+C≤ã, dæ+<Ûé, >∑T»sê‘·, eTsêsƒê,

Á<ë$&É, ñ‘·ÿfi¯, e+>∑!

$+<Ûä́ , Væ≤e÷#·\, j·TeTTHê, >∑+>∑!

ñ#·Ã¤\ »\~Û ‘·s¡+>±!

‘·e X¯óuÛÑHêy˚T C≤π>!

‘·e X¯óuÛÑ Ä•wü e÷"π>

>±ùV≤ ‘·e »j·T>±<∏ë!

»q>∑D eT+>∑fi¯<ëj·Tø£ »j·TùV≤!

uÛ≤s¡‘· uÛ≤>∑́  $<Ûë‘ê!

»j·TùV≤! »j·TùV≤! »j·TùV≤!

»j·T »j·T »j·T »j·TùV≤!!

uÛ≤s¡‘·<˚X¯+ Hê e÷‘·èuÛÑ÷$T. uÛ≤s¡rj·TT\+<äs¡÷ Hê dü̈ <äs¡T\T. H˚qT Hê

<˚XÊìï Áù|$TdüTÔHêïqT. düTdü+|üqïyÓTÆq, ãVüQ$<ÛäyÓTÆq Hê <˚X¯ yês¡dü‘·« dü+|ü<ä

Hê≈£î >∑s¡«ø±s¡D+. BìøÏ ns¡Ω‘· bı+<ä&ÜìøÏ düs¡«<ë H˚qT ø£èwæ #˚kÕÔqT.

Hê ‘·*¢<ä+Á&ÉT*ï, ñbÕ<Ûë´j·TT*ï, ô|<ä›\+<ä]ï >ös¡$kÕÔqT. Á|ü‹yê]‘√qT

eTsê´<ä>± q&ÉT#·Tø=+{≤qT.

Hê <˚X¯+|ü≥¢, Hê Á|ü»\|ü≥¢ ùdyêìs¡‹‘√ ñ+{≤qì Á|ü‹»„ #˚düTÔHêïqT.

yê] ÁX‚jÓ÷_Ûeè<äT∆̋ Ò Hê Äq+<ëìøÏ eT÷˝+.

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA
$+<Ûä́ , Væ≤e÷#·\, j·TeTTHê, >∑+>∑!

SCERT, T
ELA

NGANA
$+<Ûä́ , Væ≤e÷#·\, j·TeTTHê, >∑+>∑!

‘·e X¯óuÛÑHêy˚T C≤π>!

SCERT, T
ELA

NGANA
‘·e X¯óuÛÑHêy˚T C≤π>!

‘·e X¯óuÛÑ Ä•wü e÷"π>

SCERT, T
ELA

NGANA

‘·e X¯óuÛÑ Ä•wü e÷"π>

>±ùV≤ ‘·e »j·T>±<∏ë!

SCERT, T
ELA

NGANA

>±ùV≤ ‘·e »j·T>±<∏ë!

»q>∑D eT+>∑fi¯<ëj·Tø£ »j·TùV≤!

SCERT, T
ELA

NGANA

»q>∑D eT+>∑fi¯<ëj·Tø£ »j·TùV≤!

uÛ≤s¡‘· uÛ≤>∑́  $<Ûë‘ê!

SCERT, T
ELA

NGANA

uÛ≤s¡‘· uÛ≤>∑́  $<Ûë‘ê!

»j·TùV≤! »j·TùV≤! »j·TùV≤!

SCERT, T
ELA

NGANA

»j·TùV≤! »j·TùV≤! »j·TùV≤!

»j·T »j·T »j·T »j·TùV≤!!

SCERT, T
ELA

NGANA

»j·T »j·T »j·T »j·TùV≤!!»j·T »j·T »j·T »j·TùV≤!!

SCERT, T
ELA

NGANA

»j·T »j·T »j·T »j·TùV≤!!

uÛ≤s¡‘·<˚X¯+ Hê e÷‘·èuÛÑ÷$T. uÛ≤s¡rj·TT\+<äs¡÷ Hê dü̈ <äs¡T\T. H˚qT Hê

SCERT, T
ELA

NGANA

uÛ≤s¡‘·<˚X¯+ Hê e÷‘·èuÛÑ÷$T. uÛ≤s¡rj·TT\+<äs¡÷ Hê dü̈ <äs¡T\T. H˚qT Hê

<˚XÊìï Áù|$TdüTÔHêïqT. düTdü+|üqïyÓTÆq, ãVüQ$<ÛäyÓTÆq Hê <˚X¯ yês¡dü‘·« dü+|ü<äSCERT, T
ELA

NGANA

<˚XÊìï Áù|$TdüTÔHêïqT. düTdü+|üqïyÓTÆq, ãVüQ$<ÛäyÓTÆq Hê <˚X¯ yês¡dü‘·« dü+|ü<ä

Hê≈£î >∑s¡«ø±s¡D+. BìøÏ ns¡Ω‘· bı+<ä&ÜìøÏ düs¡«<ë H˚qT ø£èwæ #˚kÕÔqT.SCERT, T
ELA

NGANA

Hê≈£î >∑s¡«ø±s¡D+. BìøÏ ns¡Ω‘· bı+<ä&ÜìøÏ düs¡«<ë H˚qT ø£èwæ #˚kÕÔqT.



xviii

PREAMBLE

THE PEOPLE OF INDIA, having solemnly resolved to constitute
India into a SOVEREIGN SOCIALIST SECULAR DEMOCRATIC
REPUBLIC and to secure to all its citizens:

JUSTICE, social, economic and political;

LIBERTY of thought, expression, belief, faith and worship;

EQUALITY of status and of opportunity; and to promote among them all

FRATERNITY assuring the dignity of the individual and the unity and integrity
of the Nation;

IN OUR CONSTITUENT ASSEMBLY this twenty-sixth day of November,
1949, do HEREBY ADOPT, ENACT AND GIVE TO OURSELVES THIS
CONSTITUTION.

Subs. by the constitution [Forty-second Amendment] Act, 1976, Sec.2, for “Sovereign Democratic
Republic” (w.e.f. 3.1.1977)

Subs. by the constitution [Forty-second Amendment] Act, 1976, Sec.2, for “Unity of the Nation”
(w.e.f. 3.1.1977)

Free distribution by T.S. Government 2022-23
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It is amazing to think of the
facilities available today when compared to
primitive era. Computers, mobile phones,
internet, space shuttles, robotics, hybrid
food grains, medicines, etc are all the result
of ideas which originated in some human
brains. They are the people who think
differently to observe and understand the
nature in a specific way. Let us understand
how they think and what they do.

What is science?
Science is the concerted human effort

to understand or to understand better, the
history of the natural world and how the
natural world works, with observable
physical evidence as the basis of that
understanding.It is done through
observation of natural phenomena, and/or
through experimentation that tries to
simulate natural processes under
controlled conditions. Science is a process
of thinking.

Science is an organized study of
knowledge which is based on
experimentation.

Chapter
What is Science?

Science is a tool for searching truths
of nature. Science is the way of exploring
the world.

Questioning is the primary fundamental
step in scientific thinking. There are many
phenomenon in nature around us which
sprout up doubt in our minds. Ofcourse they
may be problems. Let us observe the
following experiences, you too can add
your observations to enrich the list.

1. Why do leaves fall down from the tree
after turning yellow?

2. How do ants identify sweets kept in a
tin?

3. Why can't we see stars during day
time?

4. Pickles do not spoil, but sambar gets
spoiled soon. Why?

5. Farmers are afraid of unseasonal
rains and uncontrolled pests. How to
solve these problems?

6. How are diseases caused and how to
prevent and cure them?
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ás√E˝À¢ eTq+ $ìjÓ÷–düTÔqï kÂø£sê´\qT

Ä~ e÷qe⁄\ ø±\+‘√ b˛*Ã #·÷dæq|ü&ÉT eTq≈£î

#ê˝≤ ÄX¯Ãs¡́ + ø£\T>∑T‘·T+~. ø=+‘· eT+~ e÷qe

yÓT<äfīfl˝À ¬πs¬ø‹Ôq Ä˝À#·q\ |òü*‘·+>±H̊ ø£+|üP´≥s¡T¢,

yÓTTu…’̋ Ÿ bǫ̀ qT¢, n+‘·sê®\+, n+‘·]ø£å yêVü≤Hê\T

(Space shuttles), s√uÀ{Ïø˘‡, dü+ø£s¡ C≤‹ ÄVü‰s¡

<ÛëHê´\T (Hybrid Food Grains), Wwü<Ûë\T

yÓTT<ä̋ …’qe˙ï s¡÷|ü⁄~<äT›≈£îHêïsTT. Á|üø£è‹ì Á|ü‘˚́ ø£

|ü<ä∆‹˝À ne>±Vü≤q #˚düTø√e&É+, |ü]o*+#·&É+

ø√dü+ Ms¡T $_Ûqï ø√D≤\˝À¢ Ä˝À∫dü÷Ô ñ+{≤s¡T.

yês¡T m˝≤ Ä˝À∫kÕÔs√, @$T #̊kÕÔs√ eTq+ Ç|ü&ÉT

ne>±Vü≤q #˚düT≈£î+<ë+.

eTq #·T≥÷º ñqï ÁbÕø£è‹ø£ Á|ü|ü+#·+ m˝≤

|üì#̊düTÔ+<√ ‘Ó\TdüTø√e&Üìø°, <ëì |üPs¡«|üsê\qT

ne>±Vü≤q #˚düTø√e&ÜìøÏ |ü]o*+#·<ä–q uÛÖ‹ø£

Ä<Ûësê\‘√ e÷qe⁄\T #̊ùd Á|üj·T‘êï\qT nìï+{Ï̇

ø£*|æ $C≤„q XÊg+ (Science) nqe#·TÃ. düVü≤»

<äè–«wüj·÷\qT |ü]o*+#·&É+ <ë«sê >±˙

ìj·T+Á‹‘· |ü]dæú‘·T˝À¢ düVü≤» Á|üÁøÏj·T\qT b˛*

ñ+&˚ Á|üjÓ÷>±\qT ìs¡«Væ≤+#·&É+ <ë«sê >±˙

ôd’Hé‡qT ne>±Vü≤q #˚düTø√e#·TÃ. $C≤„q XÊg+

n+fÒ ˇø£ Ä˝À#·Hê Á|üÁøÏj·T.

Á|üjÓ÷>±\ Ä<Ûës¡+>± Áø£eTã<ä∆+>± n<Ûä́ j·Tq+

#˚dæq C≤„qy˚T $C≤„q XÊg+.

Á|üø£è‹˝À <ë–e⁄qï s¡Vü≤kÕ´\qT ‘Ó\Tø√e&ÜìøÏ

ôd’Hé‡ |ü]ø£s¡+˝≤ ñ|üjÓ÷>∑|ü&ÉT‘·T+~. Á|ü|ü+#êìï

nH˚«wæ+#·&ÜìøÏ ôd’Hé‡ ˇø£ e÷s¡Z+>± ñ+≥T+~.

XÊÅd”Ôj·T Ä˝À#·q\˝À Á|ü•ï+#·&É+ nH̊~ Á|ü<∏äeT

Ò̋<ë eTÚ[ø£ k˛bÕq+. eTq #·T≥÷º ñ+&̊ Á|üø£è‹˝À

ø£ì|æ+#˚ nH˚ø£ <äè–«wüj·÷\≈£î dü+ã+~Û+∫ eTq

yÓT<äfi¯fl˝À nH˚ø£ nqTe÷Hê\T ekÕÔsTT. yê{Ïì

düeTdü´\T>± nqTø√e#·TÃ. øÏ+~ n+XÊ\qT

|ü]o*<ë›+, M{ÏøÏ eT]ø=ìï MT |ü]o\q\qT ≈£L&Ü

»‘· #˚j·T+&ç.

1. #Ó≥¢ Ä≈£î\T |üdüT|ü⁄|ü#·Ã s¡+>∑T≈£î e÷s¡>±H˚

m+<äT≈£î sê*b˛‘êsTT?

2. &Éu≤“˝À <ë∫q $TsƒêsTT\qT NeT\T m˝≤

>∑T]ÔkÕÔsTT?

3. |ü>∑{Ï düeTj·T+˝À qø£åÁ‘ê\qT eTq+ m+<äT≈£î

#·÷&É˝Ò+?

4. |ü#·Ãfi¯ófl #Ó&çb˛e⁄, ø±˙ kÕ+u≤s¡T ‘=+<äs¡>±

#Ó&çb˛‘·T+~. m+<äT≈£î?

5. ¬s’‘·T\T ãTT‘·Te⁄\‘√ dü+ã+<Ûä+ ̋ Ò≈£î+&Ü ≈£î]ùd

esê¸\T, ìyê]+#·˝Òì yê´<Û äT\qT #·÷dæ

u Û Ñj · T| ü& É‘ês ¡ T? á düeTd ü ´\qT m˝≤

|ü]wüÿ]+#ê*?

6. yê´<ÛäT\T m˝≤ ø£\T>∑T‘êsTT eT]j·TT yê{Ïì

m˝≤ ìyê]+#·e#·TÃ, qj·T+ #˚j·Te#·TÃ?
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Consider some examples. An ecologist
observes the behaviour of different
organisms living in different habitats like
crows on trees, tigers in forests, fish in
water and earthworms in the soil and a
geologist studies the distribution of fossils
and minerals in the Earth's crust. Both the
scientists are making observations in order
to find out patterns in natural phenomena.
Observations and research done by these
people enlighten the general public. An
Astrophysicist photographs stars, planets
and distant galaxies and a climatologist
draws data from weather balloons.
Similarly there are other scientists making
observations.

The examples above are of
observational science. There is also
experimental science. A chemist observes
the rate of one chemical reaction at
different temperatures and a nuclear
physicist records the results of angular
momentum of a particular particle in the
circular path. Both the scientists are
performing experiments to discover
consistent patterns. A biologist observing
the reaction of a particular tissue to various
stimulants is likewise experimenting to
find patterns of behavior. When few
scientists investigate on the causes of a
disease while others may investigate on the
prevention of it. So the findings of a
scientist are used as a base for the other
scientists.

These scientists usually do their work
in labs and wear impressive white lab coats.

The critical commonality is that all
these people are making and recording
observations of nature, or of simulations
of nature, in order to learn more about how
nature works in the broadest sense. One of
their main goals is to show that old ideas
are wrong and replace them with  new ideas
instead to explain about nature in a better
way.

The word science comes from the Latin
word “scientia”, means knowledge.
Science refers to a system of acquiring
knowledge.

This method uses observation and
experimentation to describe and explain
natural phenomena. The term science also
refers to the organized body of knowledge
people have gained using that method. Less
formally, the word science often describes
any systematic field of study or the
knowledge gained from it.

Why science?

The individual perspective
Why do scientists conduct

experiments? What are they doing? In most
of the above cases, they’re collecting
information to test new ideas or to disprove
old ones.
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ø=ìï ñ<ëVü≤s¡D\qT >∑eTì<ë›+. $$<Û ä

ÄyêkÕ\˝À ìedæ+#˚ $$<Ûä Je⁄\ >∑T]+∫ n+fÒ

#Ó≥¢ MT<ä ìedæ+#̊ ø±≈£î\T, n&Ée⁄\˝À ‹]π> |ü⁄\T\T,

˙{Ï̋ À ñ+&˚ #˚|ü\T, eT{Ïº̋ À ñ+&˚ yêqbÕeTT\T

Ç˝≤ mH√ï s¡ø±\ Je⁄\ Á|ües¡ÔqqT |üsê´es¡D

XÊgy˚‘·Ô\T (Ecologist) |ü]o*kÕÔs¡T. uÛÑ÷$T bıs¡\

•˝≤C≤\T, KìC≤\ >∑T]+∫ ‘Ó\TdüT≈£îH˚+<äT≈£î

uÛÑ÷>∑s¡“¤ XÊgy˚‘·Ô\T (Geologists) n<Ûä´j·Tq+

# ˚kÕ Ôs ¡ T . M]< ä ›s ¡÷ Á| üø £ è‹˝À <ë–e⁄qï

Áø£e÷qT>∑‘ê\qT ‘Ó\TdüT≈£îH˚+<äTπø ø£èwæ #˚düTÔ+{≤s¡T.

Ms¡T #˚ùd |ü]o\q\T, |ü]XÀ<Ûäq\ <ë«sê nH˚ø£ ø=‘·Ô

$wüj·÷\qT ø£qT≈£îÿ+≥÷ Á|ü»\qT #Ó’‘·q´|üs¡TkÕÔs¡T.

Äø±X¯+˝À $T\$T\ yÓT]ùd qø£åÁ‘ê\T, Á>∑Vü‰\T,

¬>˝≤ø°‡\ #Ûêj·÷ ∫Á‘ê\qT rdæ |ü]o*+#˚ K>√fi¯

u Û Ö‹ø £ XÊgy ˚‘ · Ô\T (Astrophysicist) ,
yê‘êes¡D+˝ÀøÏ u…\÷q¢qT |ü+|æ esê¸\, y˚T|òü÷\

düe÷#êsêìï $e]+#˚ yê‘êes¡D XÊgy˚‘· Ô\T

(Climatologist) Ç˝≤ m+‘√ eT+~ XÊÁdüÔy˚‘·Ô\T

|ü]o*dü÷ÔH˚ ñ+{≤s¡T.

$$<Ûä ñc į́Á>∑‘·\ e<ä› s¡kÕj·Tq #·sê´ y˚>±\

|òü*‘ê\T ∫≥º∫e]>± ekÕÔjÓ÷ |ü]o*+#˚ s¡kÕj·Tq

XÊgẙ‘·Ô\T (Chemists), eè‘êÔø±s¡ e÷s¡Z+˝À #·*+#̊

nDTe⁄\T, yê{Ï˝Àì n+XÊ\  y˚>±\qT ø=*#˚

nDTuÛÖ‹ø£ XÊgy˚‘·Ô\T (Nuclear- physicist),
dæús¡yÓTÆq qeT÷Hê\T ø£qT>=H˚+<äT≈£î Á|üjÓ÷>±\T

ìs¡«Væ≤dü÷ÔH̊  ñ+{≤s¡T.  $$<Ûä   ñB›|üq\≈£î ̋ Àqj̊T´

ø£DC≤\ Á|ü‹#·s¡´\qT |ü]o*+#˚ Je XÊgy˚‘·Ô\T

(Biologist) yê{Ï Á|ües¡Ôq Áø£e÷ìï ø£qT>=q&ÜìøÏ

ˇø£ Áø£eT|ü<ä∆‹˝À mH√ï s¡ø±\T>± Á|üjÓ÷>±\T

#̊dü÷Ô+{≤s¡T. ̌ ø£ |ü]XÀ<Ûä≈£î&ÉT s√>±\≈£î ø±s¡D≤\qT

nH˚«wæùdÔ eTs=ø£ |ü]XÀ<Ûä≈£î&ÉT <ëìì ìyê]+#˚

eT+<äT\T ø£ìô|&É‘ê&ÉT. n+fÒ XÊgy˚‘·Ô\T ˇø£]

|ü]XÀ<Ûäq |òü*‘ê\qT Ä<Ûës¡+>± #˚düTø=ì eTs=ø£s¡T

q÷‘·q n+XÊ\qT ø£qT>=+{≤s¡qïe÷≥. ô|’

ñ<ëVü≤s¡D\˙ï |ü]o\q≈£î dü+ã+~Û+∫q$.

n<˚$<Ûä+>± Á|üjÓ÷>±‘·àø£ ôd’Hé‡ ≈£L&Ü ñ+≥T+~.

‘Ó\¢ø√≥T <Ûä]+∫ Á|üjÓ÷>∑XÊ\˝À¢ XÊgy˚‘·Ô\T

#˚ùd |ü]XÀ<Û äq\T Á|ü»\≈£î mH√ï s¡ø±\T>±

ñ|üjÓ÷>∑|ü&É‘êsTT.

Á|üø£è‹ m˝≤ |üì#̊düTÔ+<√ ‘Ó\TdüT≈£îH̊ Áø£eT+˝À

XÊgy˚‘·Ô\T Á|üø£è‹ì |ü]o*+#·&É+, |ü]o\q\qT

qyÓ÷<äT #̊j·T&É+, yê{Ïì $X‚¢wæ+#·&É+ <ë«sê Á|üø£è‹

ìj·Te÷\qT $|ü⁄\+>± ns¡ú+ #˚düTø√e&É+˝À ˇø£

Áø£eT |ü<ä∆‹ì bÕ{ÏkÕÔs¡T. Á|üø£è‹ì eT]+‘· yÓTs¡T>∑T>±,

ns¡úe+‘·+>± $e]+#·&ÜìøÏ >∑‘·+˝À ø£qT>=qï

dü÷Á‘ê\T, dæ<ë∆+‘ê\ e+{Ï bÕ‘· uÛ≤eq\≈£î

ã<äT\T>± ø=‘·Ô uÛ≤eq\qT Ä$wüÿ]+#·&É+ XÊgẙ‘·Ô\

Á|ü<Ûëq \øå±´\˝À ˇø£{Ï.

ªXÊg+µ nH˚ |ü<ä+ ªôdì¸j·÷µ (Scientia) nH˚

˝≤{ÏHé |ü<äeTT qT+&ç e∫Ã+~. ôdì¸j·÷ n+fÒ

C≤„q+ (Knowledge) nì ns¡ú+. ôd’Hé‡ n+fÒ

C≤„Hêìï düeTTbÕs¡®q #˚ùd $<ÛëHêìï ‘Ó*ù|~.

Á|üø £è‹ <äè–«wüj·÷\qT $e]+#·&ÜìøÏ

| ü]o\q\qT, Á| üj Ó÷>±\qT XÊgy ˚‘ · Ô\T

ñ|üjÓ÷–+#·T≈£î+{≤s¡ì ‘Ó\TdüT≈£îHêï+ ø£<ë! á

$<Ûëq+ <ë«sê Áø £eTãB∆ø £]+∫q C≤ „Hêìï

s¡÷bı+~+∫q e´≈£îÔ\≈£î n+fÒ XÊgy˚‘· Ô\≈£î

dü+ã+~Û+∫q düe÷#êsêìï ≈£L&Ü $C≤„q XÊg+

‘Ó*j·TCÒdüTÔ+~. ‘·s¡T#·T>± eTq+ ôd’Hé‡ nH˚ |ü<ëìï

n<Ûä́ j·THêìøÏ Ò̋<ë <ëì <ë«sê bı+~q C≤„Hêìï

$e]+#·&ÜìøÏ yê&ÉT≈£î+{≤+.

XÊgẙ‘·Ô\T Á|üjÓ÷>±\T m+<äT≈£î #̊kÕÔs¡T? yêπs+

#˚kÕÔs¡T? yês¡T m≈£îÿe>± #˚ùd~ @$T≥+fÒ ø=‘·Ô

Ä˝À#·q\qT |üØøÏå+#·Tø√e&ÜìøÏ Á|üj·T‹ï+#·&É+

˝Ò<ë bÕ‘· uÛ≤eq\qT ‘√dæ|ü⁄#·Ã&É+ ø√dü+

düe÷#êsêìï ùdø£]+#·&É+.
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Scientists become famous for
discovering new things that change how we
think about nature, whether the discovery
is a new species of dinosaur or a new way
in which atoms bond. Many scientists find
their greatest joy in a previously unknown
fact (a discovery) that explains some
problem previously not explained, or that
overturns some previously accepted idea.
The Societal Perspective

If the above said ideas, explain
individuals perspective of science and its
relation to the society one might wonder
why societies and nations pay those
individuals to experiment in science. Why
does a society devote some of its resources
to this aspect of developing new knowledge
about the natural world? or what has
motivated these scientists to devote their
lives to develop new knowledge?

One realm of answers lies in the desire
to improve the life of people. Geneticists
trying to understand how certain characters
are passed from generation to generation and
pathologists tracing the pathways by which
diseases are transmitted are clearly seeking
information to improve the lives of ordinary
people. Earth scientists developing better
models for the prediction of weather or for
the prediction of earthquakes, landslides,
and volcanic eruptions etc are likewise
seeking knowledge that can help people to
avoid the hardships that have plagued
humanity for centuries. Any society
concerned about the welfare of its people,
will support efforts like these for betterment
of their lives.

Another realm of answers lies in a
society’s desires for economic
development. Many earth scientists devote
their work in finding more efficient or
more effective ways to discover or recover
natural resources like petroleum and ores.
Plant scientists seeking species of high
yielding fruit plants and crops are
ultimately working to increase the
agricultural output that nutritionally and
economically enriches nations. Chemists
developing new chemical substances with
potential technological applications and
physicists developing new phenomena like
superconductivity are likewise developing
knowledge that may spur economic
development. In a world where nations
increasingly view themselves as caught up
in economic competition, can take support
of such science as an investment to their
economic future.

Science and Change
If scientists are constantly trying to

make new discoveries or trying to develop
new concepts and theories, then the body
of knowledge produced by science should
undergo constant change. Such change
progress towards a better understanding of
nature. It is achieved by constantly
questioning whether our current ideas are
correct or not

The result is that theories come and go,
or atleast modified with time, as old ideas
are questioned and new evidence is
discovered.
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Ç˝≤ ø£qT>=qï q÷‘·q uÛ≤eq\T eTq Ä˝À#·Hê

$<ÛëHêìï e÷πsÃkÕÔsTT. eTq+ Á|üø£è‹ >∑T]+∫ Ä˝À∫+#̊

$<ÛëHêìï ø=‘·Ô $wüj·÷\qT XÊgẙ‘·Ô\T ø£qT>=q&É+ <ë«sê

Á|üU≤´‹  bı+<äT‘ês¡T. Ä ø£qT>=q&É+ ̌ ø£ ø=‘·Ô &Ó’H√kÕsY

C≤‹ ø±e#·TÃ ˝Ò<ë |üs¡e÷DT ã+<Ûë\T ø±e#·TÃ.

#ê˝≤eT+~ XÊgẙ‘·Ô\T Ç+‘·≈£îeTT+<äT ‘Ó*j·Tì dü‘ê´ìï

ø£qT>=qï|ü&ÉT, düeTdü´qT |ü]wüÿ]+∫q|ü&ÉT, >∑‘·

Ä˝À#·q\qT yÓTs¡T>∑T |ü]∫q|ü&ÉT n‘·́ +‘· dü+‘√cÕìï

bı+<äT‘ês¡T. XÊgẙ‘·Ô\≈£î |ü]XÀ<Ûäq\T #̊j·T&É+˝ÀH̊ ‘·è|æÔ

ø£\T>∑T‘·T+~.

ô|’q dü÷∫+∫q n+X̄+ e´øÏÔ>∑‘· <äèø£Œ<∏ä+˝À $C≤„q

XÊg+ >∑T]+∫ $e]ùdÔ á n+X̄+ $C≤„q XÊÁkÕÔìøÏ

düe÷C≤ìøÏ ñqï dü+ã+<Ûëìï >∑T]+∫ $e]düTÔ+~.

XÊgẙ‘·Ô\≈£î, ôd’Hé‡ >∑T]+∫ Ä˝À∫+#̊ e´≈£îÔ\≈£î <̊X̄+

m+<äT≈£î düVü‰j·T+ #˚düTÔ+<äH˚~ ÄX¯Ãs¡´+ ø£*–+#˚

$wüj·T+. MTs¡T Á|üjÓ÷>±\T #˚j·T+&ç düe÷»+

m<äTs=ÿ+≥Tqï düeTdǘ \≈£î |ü]cÕÿsê\T ø£qT>=q+&ç nì

XÊgẙ‘·Ô\≈£î düe÷»+ uÀ …̋&Éìï eqs¡T\qT m+<äT≈£î

düeT≈£Ls¡TdüTÔ+~?  ̋ Ò<ë düe÷»+ ø√dü+ XÊgẙ‘·Ô\T ‘·eT

J$‘ê\qT ‘ê´>∑+ #̊j·T&ÜìøÏ, q÷‘·q C≤„Hêìï n_Ûeè~∆
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>∑T]+∫  |ü]o*+#·&É+  <ë«sê X̄‘êu≤∆\T>± e÷qyê[

m<äTs=ÿ+≥Tqï düeTdü´\≈£î |ü]cÕÿsê\T ≈£qT>=+≥÷

düe÷»ùde #̊kÕÔs¡T. Á|ü»\ J$‘ê\ >∑T]+∫ Ä˝À∫+∫

yê] yÓTs¡T>∑T<ä\ ø=s¡≈£î ‘·–q düVü≤ø±sêìï n+~+#·&É+

düe÷»+ jÓTTø£ÿ eTTK´yÓTÆq u≤<Ûä́ ‘·.

¬s+&√ j·T<ës¡ú düe÷<Ûëq+ @$T≥+fÒ Á|ü»\

Ä]úø£ dæú‹>∑‘·T\qT n_Ûeè~∆ #̊j·T&É+ düe÷»+ jÓTTø£ÿ

ø√]ø£. Bì ø√dü+ #ê˝≤ eT+~ XÊgy˚‘·Ô\T Á|üø£è‹

eqs¡T …̋’q ô|Á{À*j·T+, KìC≤\qT ø£qT>=q&É+ ̋ Ò<ë

|ü⁄qs¡T‘·Œ‹Ô #˚j·T&É+˝À dü¬s’q, düeTs¡úe+‘·yÓTÆq
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~>∑Tã&çì#˚Ã |ü+≥\T, |ü+&É¢ yÓTTø£ÿ\ C≤‘·T\qT

ø£qT>=q&É+ <ë«sê ‘·≈£îÿe <Ûäs¡˝À¢ Á|ü»\+<ä]øÏ

b˛wüø±Vü‰s¡+ n+~+∫ ã\yÓTÆq Äs√>∑´, Ä]úø£

düe÷C≤ìï s¡÷bı+~+#· &ÜìøÏ Á|üj·T‹ïkÕÔs¡T.

düeTs¡úe+‘·yÓTÆq kÕ+πø‹ø£ |ü]C≤„Hêìï ñ|üjÓ÷–+∫

s¡kÕj·Tq XÊgy˚‘·Ô\T ø=‘·Ô s¡ø£yÓTÆq s¡kÕj·Tq

|ü<ësêú\qT n_Ûeè~∆ #˚kÕÔs¡T. n˝≤π> uÛÖ‹ø£
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ø±ã{Ïº $C≤„q XÊg n_Ûeè~∆ n+fÒ uÛÑ$wü´‘·TÔ≈£î

ø±e\dæq Ä]úø£ eqs¡T\qT ô|+bı+~+#·T≈£îH̊+<äT≈£î

ô|≥Tºã&ç ô|≥º&Éy˚T.

XÊgy˚‘·Ô\T ìs¡+‘·s¡+>± ø=‘·Ô|ü]XÀ<Ûäq\T#˚dæ

q÷‘·q $wüj·÷\T, dæ<ë∆+‘ê\T ø£qT>=+{≤s¡T ̋ Ò<ë

Á|üj·T‹ïkÕÔs¡T. ø±ã{Ïº ôd’Hé‡ <ë«sê @s¡Œ&É¶ C≤„q+
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ñ+&Ü*.
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In the words of Karl Popper, “Science
is a history of corrected mistakes”, and even
Albert Einstein remarked of himself “That
fellow Einstein . . . every year retracts what
he wrote the year before”. Many scientists
have remarked that they would like to return
to life in a few centuries to see what new
knowledge and new ideas have been
developed by then - and to see which of their
own century’s ideas have been discarded.

Scientists observe the nature and its

laws. They discover the secrets of nature.

Based on these discoveries and inventions

different innovations take place. Scientists

follow a specific way for their innovations.

The way that they follow is called

'scientific method'. Let us find out how they

follow.

Which soil works best for
planting bean seeds ?

I need to find out more
about the different types

 of soil

How scientists work - Scientific Method

Planning an investigation
How do scientists answer a question or solve a problem they have identified? They

use organized ways called scientific methods which help them plan and conduct a study.
They use scientific process skills. Which help them to gather, organize, analyze and present
their information. Scientific method follows these steps. 1) Observe and ask questions, 2)
Form a hypothesis, 3) Plan and experiment, 4) Conduct the experimen, 5) Draw conclusions
and communicate the results.

Aravind  is using this scientific method
for experimenting to find out an answer to
his question. You can use these steps, too.

Step 1  Observe, and ask questions.

Use your senses to make observation.

Record one question that you would
like to answer.

Write down what you already know
about the topic of your question.

Decide what other information you
need.

Do research to find more information
about your topic.
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for experimenting to find out an answer to
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 Observe, and ask questions.
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Use your senses to make observation.
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Write down what you already know
about the topic of your question.
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about the topic of your question.
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ø±sY¢ bÕ|üsY e÷≥˝À¢ #ÓbÕŒ\+fÒ ªªdü]~<ä›ã&É¶

‘·|ü\ #·]Á‘·H˚ ôd’qT‡µµ n+{≤s¡T. n\“sYº ◊Héd”ºHé

≈£L&Ü ªªH̊qT Á|ü‹ dü+e‘·‡s¡+ >∑‘· dü+e‘·‡s¡+ sêdæq

<ëìï e÷s¡TdüTÔ+{≤qTµµ nì #ÓbÕŒ&ÉT. #ê˝≤eT+~

XÊgy˚‘·Ô\T @eTqT≈£î+{≤s¡+fÒ ø=ìï X¯‘êu≤∆\

‘·s¡Tyê‘· ‹]– »ìà+∫ ‘êeTT Ä ø±\+˝À #Ó|æŒq

$wüj·÷\T, #˚dæq  Á|üjÓ÷>±\T  @@ e÷s¡TŒ\≈£î

> ∑ T]nj·÷´sTT , q÷‘ ·q+>± m˝≤

s¡÷|ü⁄~<äT›≈£îHêïjÓ÷ #·÷&Ü\ì ø√s¡T≈£î+{≤s¡T.

XÊgy˚‘· Ô\T Á|üø£è‹ì, Á|üø£è‹ dü÷Á‘ê\qT

|ü]o*kÕÔs¡T. <ëì s¡Vü≤kÕ´\qT ø£qT>=+{≤s¡T.

á |ü]XÀ<Ûäq\T, Ä$wüÿs¡D\ô|’ Ä<Ûës¡|ü&ç #ê˝≤

s¡ø±\ q÷‘·q $wüj·÷\T (qeø£\Œq\T) s¡÷|ü⁄

<ë\TÃ≈£î+{≤sTT. á q÷‘·q $wüj·÷\ ø=s¡≈£î

XÊgẙ‘·Ô\T ̌ ø£ Á|ü‘̊´ø£ |ü<ä∆‹ì ne\+_kÕÔs¡T. Ms¡T

nqTdü]+∫q á $<ÛëHêìï ªªXÊÁd”Ôj·T |ü<ä∆‹µµ

(Scientific method) n+{≤+. yês¡T Ä |ü<ä∆‹ì

m˝≤ nqTdü]kÕÔs√ #·÷<ë›+.

XÊgy˚‘·Ô\T ‘êeTT >∑T]Ô+∫q düeTdǘ \≈£î, Á|üX¯ï\≈£î m˝≤ düe÷<ÛëHê*kÕÔs¡T, |ü]wüÿ]kÕÔs¡T? yês¡T ø=ìï

Áø£eT|ü<ä∆‘·T\qT $ìjÓ÷–kÕÔs¡T. BìH˚ ªªXÊÁd”Ôj·T|ü<ä∆‹µµ  n+{≤+. XÊÁd”Ôj·T|ü<ä∆‹ nH˚~ Á|üD≤[ø£ @sêŒ≥T≈£î,

n<Ûä́ j·THêìøÏ ñ|üjÓ÷>∑|ü&ÉT‘·T+~. Ms¡T ªªXÊÁd”Ôj·T Á|üÁøÏj·÷ HÓ’|ü⁄D≤´\Tµµ (Scientific process skills)
$ìjÓ÷–kÕÔs¡T. á HÓ’|ü⁄D≤´\T düe÷#ês¡ ùdø£s¡D, ìs¡«Vü≤D, $X‚¢wüD, e´ø°Ôø£s¡D e+{Ï$ #˚j·T{≤ìøÏ

<√Vü≤<ä|ü&É‘êsTT. XÊÁd”Ôj·T |ü<ä∆‹˝À (1) |ü]o\q, Á|ü•ï+#·&É+ (2) |ü]ø£\ŒqqT s¡÷bı+~+#·Tø√e&É+

(3) Á|üjÓ÷>∑+ ø√dü+ Á|üD≤[ø£ (4) Á|üjÓ÷>∑+ ìs¡«Væ≤+#·&É+ (5) ìsê∆]+#·&É+, |òü*‘ê\ Á|ü<äs¡Ùq #˚j·T&É+

nH˚ k˛bÕHê\T+{≤sTT.

∫≈£îÿ&ÉT $‘·ÔHê\T yÓTT\¬ø‘·Ô&ÜìøÏ @ H˚\

yÓTs¡T¬>’q~? s¡ø£s¡ø±\ H˚\\ >∑T]+∫

eT]ø=ìï $wüj·÷\qT H˚qT ‘Ó\TdüTø√e\dæ

ñ+~.

ns¡$+<é Á|üjÓ÷>∑ ìs¡«Vü≤D≈£î á XÊÁd”Ôj·T

|ü<ä∆‹ì ñ|üjÓ÷–+∫ ‘·q Á|üX¯ï≈£î düe÷<ÛëHêìï

ø£qT>=q&ÜìøÏ Á|üj·T‹ïdüTÔHêï&ÉT. MTs¡T ≈£L&Ü á

k˛bÕHê\qT nqTdü]+#·e#·TÃ.

 | ü]o\q ø√d ü+ MT C≤ „H ˚+Á~j·÷\qT

$ìjÓ÷–+#·Tø√yê*.

 MTs¡T düe÷<Ûëq+ ‘Ó\TdüTø√yê\qT≈£î+≥Tqï

@<Ó’Hê ˇø£ Á|üX¯ïqT sêdüTø√+&ç.

MT Á|üX¯ï≈£î dü+ã+~Û+∫, Ç|üŒ{Ïπø MT≈£î

@$T‘Ó\TdüTH√ sêdüTø√+&ç.

MT≈£î @ Ç‘·s¡ düe÷#ês¡+ nedüs¡yÓ÷

ìs¡ísTT+#·Tø√+&ç.

MTs¡T ìs¡ísTT+#·T≈£îqï n+X¯+ >∑T]+∫ m≈£îÿe

düe÷#ês¡+ ø√dü+ |ü]XÀ<Ûäq #˚j·T+&ç.
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NGANA
XÊgẙ‘·Ô\T ̌ ø£ Á|ü‘̊´ø£ |ü<ä∆‹ì ne\+_kÕÔs¡T. Ms¡T
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) n+{≤+. yês¡T Ä |ü<ä∆‹ì
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n<Ûä́ j·THêìøÏ ñ|üjÓ÷>∑|ü&ÉT‘·T+~. Ms¡T ªªXÊÁd”Ôj·T Á|üÁøÏj·÷ HÓ’|ü⁄D≤´\Tµµ (

SCERT, T
ELA

NGANA

n<Ûä́ j·THêìøÏ ñ|üjÓ÷>∑|ü&ÉT‘·T+~. Ms¡T ªªXÊÁd”Ôj·T Á|üÁøÏj·÷ HÓ’|ü⁄D≤´\Tµµ (Scientific process skills
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$ìjÓ÷–+#·Tø√yê*.

SCERT, T
ELA

NGANA

$ìjÓ÷–+#·Tø√yê*.

 MTs¡T düe÷<Ûëq+ ‘Ó\TdüTø√yê\qT≈£î+≥Tqï

SCERT, T
ELA

NGANA
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I'll put identical
seeds in three different

kinds of soil sandy, clay,
potting soils. Each

flowerpot will get the same
amount of water and light.
So, I'll be controlling the

variables of water and light.

Step 2  Form a Hypothesis.
Write a possible answer, or hypothesis,
to your question.

A hypothesis is a possible answer that
can be tested.

Write your hypothesis in a complete
sentence.

Step 3 Plan an experiment.
Decide how to conduct a test of your hypothesis by controlling variables.
Variables are factors that can affect the outcome of the investigation.
Water, light are fixed variables. Soil is the changing variable.
Write down the steps you will follow to do your test.
List the equipment you need.

My hypothesis
is that bean seeds
sprouted best in

potting soil.
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I'll put identical
seeds in three different
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kinds of soil sandy, clay,

SCERT, T
ELA

NGANA
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Decide how to conduct a test of your hypothesis by controlling variables.
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Decide how to conduct a test of your hypothesis by controlling variables.

 are factors that can affect the outcome of the investigation.
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 are factors that can affect the outcome of the investigation.

Water, light are fixed variables. Soil is the changing variable.
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Water, light are fixed variables. Soil is the changing variable.
Write down the steps you will follow to do your test.
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MT Á|üX¯ï≈ £î neø±X¯eTTqï düe÷<Ûëq+ ˝Ò<ë

|ü]ø£\ŒqqT sêj·T+&ç.

|üØøÏå+#·&ÜìøÏ M\j˚T´  kÕ<Ûä́ eTj˚T´ düe÷<ÛëHêìï

ªª|ü]ø£\Œqµµ (Hypothesis) n+{≤+.

MT |ü]ø£\ŒqqT |üP]Ô ns¡úe+‘·eTsTTq yêø£´+˝À

sêj·T+&ç.

 #·s¡sêX¯ó\qT ìj·T+Á‹dü÷Ô MT |ü]ø£\Œq\qT |üØøÏå+#˚ Á|üjÓ÷>±ìï m˝≤ ìs¡«Væ≤+#ê˝À ìs¡ísTT+#·Tø√+&ç.

|ü]XÀ<ÛäHê |òü*‘êìï Á|üuÛ≤$‘·+ #˚ùd ø±s¡ø±\qT ªª#·s¡sêX¯ó\Tµµ (Variables) n+{≤s¡T.

ø±+‹, ˙s¡T dæús¡yÓTÆq #·s¡sêX¯ó\T. eT{Ïº e÷s¡TÃø√>∑*–q #·s¡sê•.

 MTs¡T |üØøÏå+#·&ÜìøÏ nqTdü]+#˚ k˛bÕHê\qT sêdüTø√+&ç.

 MT≈£î nedüs¡eTj˚T´ |ü]ø£sê\ C≤_‘êqT ‘·j·÷s¡T#˚j·T+&ç.

ÇdüTø£, ã+ø£eT{Ïº, ‘√≥eT{Ïº Ç˝≤

eT÷&ÉT y˚s¡Ty˚s¡T H˚\˝À¢

π̌ø s¡ø£yÓTÆq $‘·ÔHê\qT Hê≥T‘êqT.

Á|ü‹ ≈£î+&ûçøÏ π̌ø s¡ø£+>± ˙s¡T, ø±+‹ì

n+~kÕÔqT.ø£qTø£ H˚qT ˙s¡T,

ø±+‹ e+{Ï #·s¡sêX¯ó\qT

ìj·T+Á‹düTÔHêïqT.

‘√≥ H˚\˝À ∫≈£îÿ&ÉT –+»\T

u≤>± yÓTT\¬ø‘·TÔ‘êj·Tì H˚qT

|ü]ø£\Œq #˚düTÔHêïqT.
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 #·s¡sêX¯ó\qT ìj·T+Á‹dü÷Ô MT |ü]ø£\Œq\qT |üØøÏå+#˚ Á|üjÓ÷>±ìï m˝≤ ìs¡«Væ≤+#ê˝À ìs¡ísTT+#·Tø√+&ç.

|ü]XÀ<ÛäHê |òü*‘êìï Á|üuÛ≤$‘·+ #˚ùd ø±s¡ø±\qT ªª#·s¡sêX¯ó\Tµµ (
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ø±+‹, ˙s¡T dæús¡yÓTÆq #·s¡sêX¯ó\T. eT{Ïº e÷s¡TÃø√>∑*–q #·s¡sê•.
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 MTs¡T |üØøÏå+#·&ÜìøÏ nqTdü]+#˚ k˛bÕHê\qT sêdüTø√+&ç.
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SCERT, T
ELA

NGANA

 MT≈£î nedüs¡eTj˚T´ |ü]ø£sê\ C≤_‘êqT ‘·j·÷s¡T#˚j·T+&ç.
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Step 4 Conduct the experiment.

Follow the steps you have written.

Observe and measure carefully.

Record everything that happens.

Organize your data so that you can study
it carefully.

I'll measure each plant
every 3 days. I'll record the

results in a table and then
make a bar graph to show
the height of each plant 21

days after I planted the
seeds.

Height of the plant

Day    Sandy soil    Clayey soil    Garden soil

    3 1.8 cm 1.5 cm 1.8 cm

    6 2 cm 1.7 cm 2 cm

    9

Step 5 Draw conclusions and
             communicate results.

Analyze the data you gathered.

Make charts, tables, graphs to show
your data.

Write a conclusion. Describe the
evidence you used to determine
whether your test supported your
hypothesis.

Decide whether your hypothesis is
correct or not.

Hmmm...
 My hypothesis is not

correct. The seeds sprouted
equally well in potting soil

and sandy soil. They
sprouted well in clay soil

but with less growth.SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA
the height of each plant 21
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the height of each plant 21

days after I planted the
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NGANAdays after I planted the
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Height of the plant
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Height of the plant

Day    Sandy soil    Clayey soil    Garden soil
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Day    Sandy soil    Clayey soil    Garden soil

    3 1.8 cm 1.5 cm 1.8 cm
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    3 1.8 cm 1.5 cm 1.8 cm

    6 2 cm 1.7 cm 2 cm
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    6 2 cm 1.7 cm 2 cm

    9
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Draw conclusions and
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Draw conclusions and
             communicate results.
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             communicate results.

Analyze the data you gathered.
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Analyze the data you gathered.

Make charts, tables, graphs to show
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Make charts, tables, graphs to show
your data.
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your data.

Write a conclusion. Describe theSCERT, T
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Write a conclusion. Describe the
evidence you used to determineSCERT, T
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evidence you used to determineSCERT, T
ELA

NGANA



13

MTs¡T sêdüT≈£îqï k˛bÕHê\qT nqTdü]+#·+&ç.

C≤Á>∑‘·Ô>± |ü]o*+#·+&ç eT]j·TT ø=\e+&ç.

»]–q Á|ür n+XÊìï qyÓ÷<äT #˚j·T+&ç.

düe÷#êsêìï Áø£eT|ü<ä∆‹˝À ñ+#·+&ç. ‘·<ë«sê

MTs¡T C≤Á>∑‘·Ô>± n<Ûä́ j·Tq+ #̊j·T>∑\T>∑T‘ês¡T.

MTs¡T ùdø£]+∫q düe÷#êsêìï $X‚¢wæ+#·+&ç.

Á|ü‹ yÓTTø£ÿ bı&Ée⁄qT eT÷&ÉT

s√E\≈£î ̌ ø£kÕ] ø=\TkÕÔqT. Á|ü‹

yÓTTø£ÿ 21 s√E˝À¢ m~–q bı&Ée⁄\

Ä<Ûës¡+>± (Bar graph) u≤sY Á>±|òt

^j·T&ÜìøÏ M\T>± ̌ ø£ |ü{Ïºø£̋ À

bı+<äT|üs¡TkÕÔqT.

Ä.....! Hê |ü]ø£\Œq dü¬s’q~

ø±<äT. ‘√≥ H˚\, ÇdüTø£ H˚\˝À¢ Hê{Ïq

$‘·ÔHê\T düe÷q+>± yÓTT\¬ø‘êÔsTT,

b~>±sTT. ã+ø£eT{Ïº H̊\˝À $‘·ÔHê\T

yÓTT\¬ø‘êÔsTT ø±ì ‘·≈£îÿe>±

 ô|]>±sTT.

  3 1.8 ôd+.MT.  1.5 ôd+.MT.    1.8 ôd+.MT.

  6 2 ôd+.MT.     1.7 ôd+.MT.   2 ôd+.MT.

  9

MT düe÷#êsêìï Á|ü<ä]Ù+#·T≥≈£î #ês¡Tº\T,

|ü{Ïºø£\T, Á>±|òt\T ‘·j·÷s¡T #˚j·T+&ç.

∫e] |òü*‘êìï (eTT–+|ü⁄) sêj·T+&ç. MT

|ü]ø£\Œqqî MT |ü]XÀ<Ûäq ˇø£y˚fi¯

ìsê∆]+∫q≥¢sTT‘˚ n+<äT≈£î ñ|üjÓ÷–+∫q

Ä<Ûësêìï $e]+#·+&ç.

MT |ü]ø£\Œq dü¬s’q<˚Hê, ø±<ë ìs¡ísTT+#·+&ç.
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  3 1.8 ôd+.MT.  1.5 ôd+.MT.    1.8 ôd+.MT.

  6 2 ôd+.MT.     1.7 ôd+.MT.   2 ôd+.MT.
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  6 2 ôd+.MT.     1.7 ôd+.MT.   2 ôd+.MT.
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MT düe÷#êsêìï Á|ü<ä]Ù+#·T≥≈£î #ês¡Tº\T,
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MT düe÷#êsêìï Á|ü<ä]Ù+#·T≥≈£î #ês¡Tº\T,

|ü{Ïºø£\T, Á>±|òt\T ‘·j·÷s¡T #˚j·T+&ç.
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∫e] |òü*‘êìï (eTT–+|ü⁄) sêj·T+&ç. MTSCERT, T
ELA

NGANA

∫e] |òü*‘êìï (eTT–+|ü⁄) sêj·T+&ç. MTSCERT, T
ELA

NGANA

|ü]ø£\Œqqî MT |ü]XÀ<Ûäq ˇø£y˚fi¯SCERT, T
ELA

NGANA

|ü]ø£\Œqqî MT |ü]XÀ<Ûäq ˇø£y˚fi¯
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Investigate Further
If your hypothesis is correct…

You may want to pose another question
about your topic that you can test.
If your hypothesis is incorrect…

You may want to form another
hypothesis and do a test of a different
variable.

Do you think  Aravind’s new
hypothesis is correct? Plan and conduct a
test to find it!

I'll test this new
hypothesis : Bean

seeds sprout best in a combination
of clay, sandy, and potting soil. I
will plan and conduct a test using

potting soil, sandy soil, and a
combination of clay, sandy,

 and potting soil.

Using science process skills
When scientists try to find an answer to a question or do an experiment, they use thinking

tools called process skills. You use many of the process skills whenever you speak, listen,
read, write and think.

Think about how these students use process skills to help them answer questions, do
experiments, and investigate about the world around them.

What  Saketh plans to investigate?
 Saketh collects seashells on his visit to the beach. He wants to make collection of

shells that are alike in some way. He looked for shells of different size and shape.

How Saketh uses process skills
He observes the shells and compare

their size, shape, and colours. He classify
the shells first into groups based on their
sizes and then into groups based on their
shape.

Process Skills

Observe – use the senses to learn about

objects and events.

Compare – identify characteristics of

things or events to find out how they are

alike or different.

Classify – group objects or events in

categories based on specific

characteristics.
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NGANA
plan and conduct a test using
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plan and conduct a test using

potting soil, sandy soil, and a
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NGANApotting soil, sandy soil, and a
combination of clay, sandy,
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NGANAcombination of clay, sandy,
 and potting soil.
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NGANA and potting soil.

When scientists try to find an answer to a question or do an experiment, they use thinking
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When scientists try to find an answer to a question or do an experiment, they use thinking

tools called process skills. You use many of the process skills whenever you speak, listen,
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tools called process skills. You use many of the process skills whenever you speak, listen,

Think about how these students use process skills to help them answer questions, do
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Think about how these students use process skills to help them answer questions, do
experiments, and investigate about the world around them.
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experiments, and investigate about the world around them.

What  Saketh plans to investigate?
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What  Saketh plans to investigate?
 Saketh collects seashells on his visit to the beach. He wants to make collection of
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 Saketh collects seashells on his visit to the beach. He wants to make collection of
shells that are alike in some way. He looked for shells of different size and shape.
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shells that are alike in some way. He looked for shells of different size and shape.
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How Saketh uses process skills
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How Saketh uses process skills
 the shells and 
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 the shells and compare
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compare
their size, shape, and colours. He 

SCERT, T
ELA

NGANA

their size, shape, and colours. He 
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the shells first into groups based on their
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ELA
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the shells first into groups based on their
sizes and then into groups based on their
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ELA

NGANA

sizes and then into groups based on their
shape.
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shape.
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MT n+XÊìøÏ dü+ã+~Û+∫ eTs=ø£ Á|üX¯ïqT

‘·j·÷s¡T #˚düTø√yê*. Ä Á|üX¯ïqT |üØøÏå+#ê*.

eTs=ø£ |ü]ø£\ŒqqT s¡÷bı+~+∫ $$<Ûä

#·s¡sêX¯ó\qT e÷s¡Tdü÷Ô |üØøÏå+#ê*.

ns¡$+<é ø=‘·Ô |ü]ø£\Œq dü¬s’q<äì MTs¡T

uÛ≤$düTÔHêïsê? Bìì ø£qT>=qT≥≈£î Á|üD≤[ø£

s¡÷bı+~+#·Tø=ì Á|üjÓ÷>±ìï ìs¡«Væ≤+#·+&ç.

Á|üjÓ÷>±\T ìs¡«Væ≤+#̊≥|ü&ÉT ̋ Ò<ë Á|üX̄ï\≈£î »yêãT\qT ø£qT>=H̊ Á|üj·T‘·ï+˝À XÊgẙ‘·Ô\T $ìjÓ÷–+#̊

Ä˝À#·Hê düs¡fi¯ó\qT ªªÁ|üÁøÏj·÷ HÓ’|ü⁄D≤´\Tµµ (Process skills) n+{≤+. e÷{≤¢&˚≥|ü⁄Œ&ÉT, $H˚≥|ü⁄Œ&ÉT,

#·~y˚≥|ü⁄Œ&ÉT, sêùd≥|ü⁄Œ&ÉT, Ä˝À∫+#˚≥|ü⁄Œ&ÉT eTq+ #ê˝≤ Á|üÁøÏj·÷ HÓ’|ü⁄D≤´\qT $ìjÓ÷–kÕÔ+.

Á|üX̄ï\≈£î düe÷<ÛëHê\T Çe«&ÜìøÏ, Á|üjÓ÷>±\T #̊j·T&ÜìøÏ, eTq #·T≥÷º ñqï Á|ü|ü+#êìï |ü]XÀ~Û+#·&ÜìøÏ

Á|üÁøÏj·÷ HÓ’|ü⁄D≤´\T düVü‰j·T|ü&É‘êsTT. yê{Ïì $<ë´s¡Tú\T m˝≤ $ìjÓ÷–+#ê˝À Ä˝À∫+#·+&ç.

kÕπø‘Y düeTTÁ<ä rsêìï dü+<ä]Ù+∫q|ü&ÉT >∑e«\ (Shells) qT ùdø£]kÕÔ&ÉT. n‘·qT _Ûqï s¡ø±\ >∑e«\qT

ùdø£]+#ê\ì ø√s¡T≈£î+{≤&ÉT. n+<äTø=s¡≈£î n‘·qT $_Ûqï |ü]e÷D≤\T, Äø±sê\ >∑e«\ ø=s¡≈£î #·÷ùdyê&ÉT.

n‘·&ÉT >∑e«\qT , s¡+>∑T, Äø±s¡+,

|ü]e÷D+ e+{Ï \ø£åD≤\qT . yÓTT<ä≥ yê{Ï

|ü]e÷D+ Ä<Ûës¡+>±, Ä ‘·s¡Tyê‘· Äø±s¡+ Ä<Ûës¡+>±

>∑e«\qT Á>∑÷|ü⁄\T>± 

Ç|ü⁄Œ&ÉT H˚qT á ø=‘·Ô |ü]ø£\ŒqqT

|ü]o*kÕÔqT. ã+ø£ eT{Ïº, ÇdüTø£, ‘√≥

eT{Ïº $TÅX¯eT+˝À ∫≈£îÿ&ÉT –+»\T u≤>±

yÓTT\¬ø‘·TÔ‘êsTT. ø±ã{Ïº H˚qT ÇdüTø£,

‘√≥eT{Ïºì y˚s¡T y˚s¡T>± rdüTø=ì eT]j·TT

ã+ø£eT{Ïº, ÇdüTø£, ‘√≥eT{Ïº $TÁX¯eT H˚\˝À

|üØøÏå+#·&ÜìøÏ, Á|üD≤[ø£qT s¡÷bı+~+∫

Á|üjÓ÷>±ìï ìs¡«Væ≤kÕÔqT.

|ü]o*+#·&É+ (Observation)- edüTÔe⁄\T,

dü+|òüT≥q\qT >∑T]+∫ H̊s¡TÃø√e&É+˝À C≤„H̊+Á~j·÷\qT

yê&É&É+.

b˛\Ã&É+ (Compare)- edüT Ôe⁄\T ˝Ò<ë

dü+|òüT≥q\ \ø£åD≤\T @$<Ûä+>± ˇπø˝≤, y˚s¡T>±

ñ+{≤jÓ÷ >∑T]Ô+#·&É+.

eØZø£]+#·&É+ (Classification)- edüTÔe⁄\T ̋ Ò<ë

dü+|òüT≥q\qT ø=ìï Á|ü‘˚´ø£ \ø£åD≤\ Ä<Ûës¡+>±

esêZ\ yêØ>± düeT÷Vü‰\T #˚j·T&É+.
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NGANA

SCERT, T
ELA

NGANA
Á|üjÓ÷>±\T ìs¡«Væ≤+#̊≥|ü&ÉT ̋ Ò<ë Á|üX̄ï\≈£î »yêãT\qT ø£qT>=H̊ Á|üj·T‘·ï+˝À XÊgẙ‘·Ô\T $ìjÓ÷–+#̊
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Á|üjÓ÷>±\T ìs¡«Væ≤+#̊≥|ü&ÉT ̋ Ò<ë Á|üX̄ï\≈£î »yêãT\qT ø£qT>=H̊ Á|üj·T‘·ï+˝À XÊgẙ‘·Ô\T $ìjÓ÷–+#̊

Process skills
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Process skills) n+{≤+. e÷{≤¢&˚≥|ü⁄Œ&ÉT, $H˚≥|ü⁄Œ&ÉT,
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) n+{≤+. e÷{≤¢&˚≥|ü⁄Œ&ÉT, $H˚≥|ü⁄Œ&ÉT,

#·~y˚≥|ü⁄Œ&ÉT, sêùd≥|ü⁄Œ&ÉT, Ä˝À∫+#˚≥|ü⁄Œ&ÉT eTq+ #ê˝≤ Á|üÁøÏj·÷ HÓ’|ü⁄D≤´\qT $ìjÓ÷–kÕÔ+.
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#·~y˚≥|ü⁄Œ&ÉT, sêùd≥|ü⁄Œ&ÉT, Ä˝À∫+#˚≥|ü⁄Œ&ÉT eTq+ #ê˝≤ Á|üÁøÏj·÷ HÓ’|ü⁄D≤´\qT $ìjÓ÷–kÕÔ+.

Á|üX̄ï\≈£î düe÷<ÛëHê\T Çe«&ÜìøÏ, Á|üjÓ÷>±\T #̊j·T&ÜìøÏ, eTq #·T≥÷º ñqï Á|ü|ü+#êìï |ü]XÀ~Û+#·&ÜìøÏ
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NGANA

Á|üX̄ï\≈£î düe÷<ÛëHê\T Çe«&ÜìøÏ, Á|üjÓ÷>±\T #̊j·T&ÜìøÏ, eTq #·T≥÷º ñqï Á|ü|ü+#êìï |ü]XÀ~Û+#·&ÜìøÏ

Á|üÁøÏj·÷ HÓ’|ü⁄D≤´\T düVü‰j·T|ü&É‘êsTT. yê{Ïì $<ë´s¡Tú\T m˝≤ $ìjÓ÷–+#ê˝À Ä˝À∫+#·+&ç.

SCERT, T
ELA

NGANA

Á|üÁøÏj·÷ HÓ’|ü⁄D≤´\T düVü‰j·T|ü&É‘êsTT. yê{Ïì $<ë´s¡Tú\T m˝≤ $ìjÓ÷–+#ê˝À Ä˝À∫+#·+&ç.

SCERT, T
ELA

NGANA

kÕπø‘Y düeTTÁ<ä rsêìï dü+<ä]Ù+∫q|ü&ÉT >∑e«\ (

SCERT, T
ELA

NGANA

kÕπø‘Y düeTTÁ<ä rsêìï dü+<ä]Ù+∫q|ü&ÉT >∑e«\ (

ùdø£]+#ê\ì ø√s¡T≈£î+{≤&ÉT. n+<äTø=s¡≈£î n‘·qT $_Ûqï |ü]e÷D≤\T, Äø±sê\ >∑e«\ ø=s¡≈£î #·÷ùdyê&ÉT.

SCERT, T
ELA

NGANA

ùdø£]+#ê\ì ø√s¡T≈£î+{≤&ÉT. n+<äTø=s¡≈£î n‘·qT $_Ûqï |ü]e÷D≤\T, Äø±sê\ >∑e«\ ø=s¡≈£î #·÷ùdyê&ÉT.

SCERT, T
ELA

NGANA

n‘·&ÉT >∑e«\qT 

SCERT, T
ELA

NGANA

n‘·&ÉT >∑e«\qT 

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

, s¡+>∑T, Äø±s¡+,

SCERT, T
ELA

NGANA

, s¡+>∑T, Äø±s¡+,

|ü]e÷D+ e+{Ï \ø£åD≤\qT

SCERT, T
ELA

NGANA

|ü]e÷D+ e+{Ï \ø£åD≤\qT

SCERT, T
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NGANA

|ü]e÷D+ Ä<Ûës¡+>±, Ä ‘·s¡Tyê‘· Äø±s¡+ Ä<Ûës¡+>±

SCERT, T
ELA

NGANA

|ü]e÷D+ Ä<Ûës¡+>±, Ä ‘·s¡Tyê‘· Äø±s¡+ Ä<Ûës¡+>±

>∑e«\qT Á>∑÷|ü⁄\T>± 

SCERT, T
ELA

NGANA

>∑e«\qT Á>∑÷|ü⁄\T>± 

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA
 y˚s¡T y˚s¡T>± rdüTø=ì eT]j·TT

SCERT, T
ELA

NGANA
 y˚s¡T y˚s¡T>± rdüTø=ì eT]j·TT

ã+ø£eT{Ïº, ÇdüTø£, ‘√≥eT{Ïº $TÁX¯eT H˚\˝À

SCERT, T
ELA

NGANA
ã+ø£eT{Ïº, ÇdüTø£, ‘√≥eT{Ïº $TÁX¯eT H˚\˝À

|üØøÏå+#·&ÜìøÏ, Á|üD≤[ø£qT s¡÷bı+~+∫

SCERT, T
ELA

NGANA|üØøÏå+#·&ÜìøÏ, Á|üD≤[ø£qT s¡÷bı+~+∫

Á|üjÓ÷>±ìï ìs¡«Væ≤kÕÔqT.

SCERT, T
ELA

NGANAÁ|üjÓ÷>±ìï ìs¡«Væ≤kÕÔqT.
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What Charitha plans to investigate?

Charitha is interested in learning what

makes the size and shape of a rock change.

She plans an experiment to find out whether

sand rubbing against a rock will cause

pieces of the rock to flake off and change

the size or shape of the rock.

How Charitha uses process skills?

She collects three rocks, measures

their mass, and put the rocks in a jar with

sand and water. She shakes the rocks every

day for a week.

Then she measure and records the

mass of the rocks, the sand, and the

container. She interprets her data and

concludes that rocks are broken down when

sand rubs against them.

 Process Skills

Measure – Compare the attributes of

an object, such as mass, length, volume to

a unit of measure, such as gram, centimetre,

litre.

Gather- Gather data by making

observations that will be useful for

inferences or predictions.

Record- Record data by writing down

the observations in the form of table

or graph in a note-book.

Display- Display data by making

tables, charts, or graphs.

Interpret- Interpret data by drawing

conclusions about what the data

shows.

What Aravind plans to investigate

Aravind wants to find out how the light

switch in his bedroom works.
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Charitha is interested in learning what

SCERT, T
ELA

NGANA

Charitha is interested in learning what

makes the size and shape of a rock change.
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makes the size and shape of a rock change.

She plans an experiment to find out whether
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She plans an experiment to find out whether

sand rubbing against a rock will cause
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sand rubbing against a rock will cause

pieces of the rock to flake off and change
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pieces of the rock to flake off and change

the size or shape of the rock.
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the size or shape of the rock.

How Charitha uses process skills?
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How Charitha uses process skills?

She collects three rocks, 
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She collects three rocks, 

their mass, and put the rocks in a jar with
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their mass, and put the rocks in a jar with

sand and water. She shakes the rocks everySCERT, T
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sand and water. She shakes the rocks every

day for a week.SCERT, T
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day for a week.

Then she measure and 
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Then she measure and 

 Gather data by making
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NGANA Gather data by making

observations that will be useful for
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NGANAobservations that will be useful for

inferences or predictions.
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NGANAinferences or predictions.

Record data by writing down
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Record data by writing down

the observations in the form of table
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the observations in the form of table

or graph in a note-book.
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or graph in a note-book.

Display-
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Display- Display data by making
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Display data by making

tables, charts, or graphs.
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tables, charts, or graphs.
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Interpret-
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Interpret-

conclusions about what the data
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conclusions about what the data
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‘·q |ü&Éø£ >∑~˝Àì $<äT´‘Y dæ«#Y m˝≤ |üì

#˚düTÔ+<√ #·÷&Ü\qT≈£îHêï&ÉT.

ø=\e&É+ (Measure)- edüTÔe⁄ \ø£åD≤ …̋’q

Á< äe´sê• (Mass), bı& Ée⁄ (Length),

|òüTq|ü]e÷D+ (Volume) nH̊ yê{Ïì Á>±eTT,

ôd+{°MT≥sY, ©≥sY nH̊ Á|üe÷D≤\‘√ b˛\Ã&É+.

(Gather)   |ü]o\q\ <ë«sê

ùdø£]+∫q düe÷#ê#êsêìï ìsê∆]+#·&ÜìøÏ

Ò̋<ë ÁbÕ>∑T|”Ôø£]+#·&ÜìøÏ <√Vü≤<ä|ü&ÉT‘·T+~.

(Record)  Á>±|òt\T Ò̋<ë

|ü{Ïºø£\ s¡÷|ü+˝À  |ü]o\q\qT H√≥T

|ü⁄düÔø£+˝À qyÓ÷<äT #̊j·÷*.

(Display)  |ü{Ïºø£\T, #êsYº\T ̋ Ò<ë

Á>±|òt\ s¡÷|ü+˝À düe÷#êsêìï ‘·j·÷s¡T #̊dæ

Á|ü<ä]Ù+#·&É+.

(Interpret)  <ä‘êÔ+X¯+

Ä<Ûës¡+>± ìsê ∆]+#·T≈ £îqï n+XÊ\qT

yê´U≤´ì+#·&É+.

sêsTT |ü]e÷D+ Äø±s¡+˝À e÷s¡TŒ <˚ì

e\q ø£\T>∑T‘·T+<√ n<Ûä́ j·Tq+ #˚j·÷\ì #·]‘·

ÄdüøÏÔ #·÷|æ+~. sêsTTì ÇdüTø£‘√ s¡T<ä›≥+ e\¢

sêsTT ô|#·TÃ\T>± $&çb˛sTT, <ëì |ü]e÷D+ ̋ Ò<ë

Äø±s¡+˝À e#˚Ã e÷s¡TŒqT ø£qT>=q&ÜìøÏ ÄyÓT

Á|üjÓ÷>∑ Á|üD≤[ø£ dæ<ä∆+ #˚düT≈£î+~.

ÄyÓT eT÷&ÉT sêfi¢̄qT ùdø£]+∫+~. yê{Ï

Á<äe´sêX¯ó\qT ø=*∫+~. á sêfi¢̄qT ˙s¡T, ÇdüTø£

>∑\ >±¢düT˝À ñ+∫+~. ˇø£ yês¡+ s√E\ bÕ≥T

s√p Ä sêfi¯flqT ø£~*+∫+~.

Ä ‘·sê«‘· ÄyÓT sêfi¯ó¢, ÇdüTø£, >±¢düT Á<äe´sêX¯ó

\qT ø=*∫ qyÓ÷<äT #̊dæ+~. sêfīó¢ ÇdüTø£‘√ s¡T<ä›&É+

e\¢ n$ ô|#·TÃ\T>± $&çb˛‘êj·TH˚ düe÷#êsêìï

$X‚¢wæ+∫, ìsê∆]+∫+~.
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ôd+{°MT≥sY, ©≥sY nH̊ Á|üe÷D≤\‘√ b˛\Ã&É+.
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Ò̋<ë ÁbÕ>∑T|”Ôø£]+#·&ÜìøÏ <√Vü≤<ä|ü&ÉT‘·T+~.
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Ò̋<ë ÁbÕ>∑T|”Ôø£]+#·&ÜìøÏ <√Vü≤<ä|ü&ÉT‘·T+~.
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(
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(Record
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Record)
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)
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 Á>±|òt\T Ò̋<ë
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 Á>±|òt\T Ò̋<ë

|ü{Ïºø£\ s¡÷|ü+˝À  |ü]o\q\qT H√≥T
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|ü{Ïºø£\ s¡÷|ü+˝À  |ü]o\q\qT H√≥T

|ü⁄düÔø£+˝À qyÓ÷<äT #̊j·÷*.
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>∑\ >±¢düT˝À ñ+∫+~. ˇø£ yês¡+ s√E\ bÕ≥T
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He uses batteries, a flashlight bulb, a

bulb holder, thumbtacks, and a paper clip

to help him.

How Aravind uses process skills?
He decides to use a model of the

switch and the wires in the wall.
He predicts that the bulb , wires, and

batteries have to be connected to make the
bulb glow.

He infers that moving paper clip
interrupts the flow of electricity and turns
off the light. Aravind’s model verifies his
prediction and inference.

Process Skills
Use a Model :
make a model to help you understand

an idea, an object,  an event, such as how
something works.

Predict :
form an idea of an expected outcome,

based on observations or experience.
Infer :
use logical reasoning to explain events

and draw conclusions based on
observations.

What Swetha plans to investigate?

Swetha wants to know what  type  of
towel absorbs the most water. She plans a
test to find out how much water different
types of towels will absorb. She can then
suggest her father which type of towel is
the best one to buy.

How Swetha uses process skills?

She chooses three types of towels. She
hypothesizes that one type will absorb
more water than the others. She plans and
conducts an experiment to test her
hypothesis, with the following steps:

Pour 1 litre of water into each of the
three beakers.
Soak a towel from all the three brands
into three different beakers for 10
seconds.
Take the towel out of the water, and let
it drain back into the beaker all the three
towels for 5 seconds.
Measure the amount of water left out
each beaker.

Swetha control variables by ensuring
that each beaker contains exactly the same
amount of water and by maintaining the
time exactly.

Process Skills
Hypothesize – make a statement about an
expected outcome.
Plan and Conduct Experiment –
identify and perform the steps necessary
to test a hypothesis, using appropriate
tools, recording and analyzing the data
collected.
Control Variables – identify and control
factors that affect the outcome of an
experiment. So that only one variable is
to be tested in an experiment.
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and draw conclusions based on
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and draw conclusions based on
observations.
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What Swetha plans to investigate?
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Pour 1 litre of water into each of the
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Ç+<äT≈£î n‘·&ÉT u≤´≥Ø\T, ã\T“, Vü≤√\¶sY,

>∑T+&ÉT |æqTï\T, ù||üs¡T øÏ¢|t\T, ñ|üjÓ÷–+#ê&ÉT.

ns¡$+<é   m˝≤

ñ|üjÓ÷–+#ê&ÉT?

>√&É˝À >∑\ yÓ’s¡T ¢ dæ«#Y\ e÷~]>± ˇø£

qeT÷HêqT ‘·j·÷s¡T#˚j·÷\ì ìs¡ísTT+#ê&ÉT.

ã\T“, r>∑\T, u≤´≥Ø\‘√ ø£\|ü&É+ e\¢ ã\T“

yÓ\T>∑T‘·T+<äì ÁbÕ>∑T|”Ôø£]+#ê&ÉT.

ù||üs¡T øÏ¢|tqT ø£<ä|ü≥+ e\¢ $<äT´‘Y Á|üyêVü≤+

Ä– b˛sTT ã\T“ Ä]b˛‘·T+<äì ìsê∆]+#ê&ÉT.

ns¡$+<é ‘·q qeT÷Hê <ë«sê ‘·q ÁbÕ>∑T|”Ôø£s¡DqT,

ìsê∆s¡DqT dü]#·÷düT≈£îHêï&ÉT.

 (((((Use a model):):):):):
@<Ó’Hê ˇø£ Ä˝À#·q, ˇø£ edüTÔe⁄, ˇø£ n+X¯+

m˝≤ |üì#̊düTÔ+<√ ne>±Vü≤q #̊düTø√e&ÜìøÏ ̌ ø£

qeT÷HêqT s¡÷bı+~+#·Tø√yê*.

 (((((Predict):):):):):
|ü]o\q\T ̋ Ò<ë nqTuÛÑyê\ Ä<Ûës¡+>± sêuÀe⁄

|òü*‘ê\ Ä˝À#·qqT @s¡Œs¡#·Tø√yê*.

 (((((Inference):):):):):
| ü]o\q\ Ä< Û ës ¡+>± | ò ü*‘ê\qT

ìsê∆]+#·&ÜìøÏ, dü+|òüT≥q\qT $e]+#·&ÜìøÏ

‘ê]ÿø£ $y˚#·qqT ñ|üjÓ÷–+#ê*.

X‚«‘· @ s¡ø£yÓTÆq ‘·Tyê«\T m≈£îÿe ˙{Ïì

XÀwædüTÔ+<√ ‘Ó\TdüTø√yê\qT≈£îqï~. $$<Ûä s¡ø±\

‘·Tyê«fīó¢ m+‘· ̇ {Ïì XÀwækÕÔjÓ÷ |üØøÏå+#ê\qT≈£îqï~.

<ëì ‘·s¡Tyê‘· @ s¡ø£yÓTÆq ≥e Ÿ̋ ø=+fÒ u≤>∑T+≥T+<√

yêfīfl Hêqï≈£î #ÓbÕŒ\qT≈£î+~.

ÄyÓT eT÷&ÉT s¡ø±\ ≥e˝Ÿ‡qT m+|æø£ #˚dæ+~.

n+<äT˝À ̌ ø£ s¡ø£+ $T–*q yê{Ï ø£+fÒ m≈£îÿe ̇ {Ïì

XÀwædüTÔ+<äì |ü]ø£\Œq #˚dæ+~. ‘·q |ü]ø£\ŒqqT

|üØøÏå+#·{≤ìøÏ á ÁøÏ+~ k˛bÕHê\qT ñ|üjÓ÷–+∫

Á|üjÓ÷>∑+ #˚j·÷\qT≈£îqï~.

eT÷&ÉT ;ø£s¡¢qT rdüT≈£î+~. Á|ü‹ ;ø£s¡T˝À ˇø£

©≥s¡T ˙{Ïì b˛dæ+~.

eT÷&ÉT s¡ø±\ ≥e˝Ÿ‡qT y˚s¡Ty˚s¡T ;ø£s¡¢̋ À 10

ôdø£+&É¢ bÕ≥T ñ+∫+~.

˙{Ï qT+&ç ≥e˝ŸqT rdæ n~ |”\TÃ≈£îqï ˙s¡T

ø±]b˛j̊T $<Ûä+>± 5 ôdø£+&É¢ ùd|ü⁄ eTs√ ;ø£s¡T˝À

ñ+∫+~. Ç˝≤ eT÷&ÉT ≥e˝Ÿ‡ qT+&ç ˙s¡T

ø±]b˛j˚T˝≤ #˚dæ+~.

Á|ü‹ ;ø£s¡T˝À $T–*b˛sTTq ˙{Ï |ü]e÷D≤ìï

ø=*∫+~.

X‚«‘· ìj·T+Á‹‘· #·s¡sêX¯ó\T>± Á|ü‹ ;ø£s¡T˝À

düe÷qyÓTÆq ˙s¡T rdüT≈£î+~. düe÷q düeTj·÷ìï

rdüT≈£î+~.

 (((((Hypothesis))))):
}Væ≤+∫q Ò̋<ë sêuÀe⁄ |òü*‘ê\ >∑T]+∫

$e]+#·&É+.

Á|üD≤[ø£ ` Á|üjÓ÷>∑+ ìs¡«Væ≤+#·&É+

(((((Planning and conducting experiment):):):):):
|ü]ø£\ŒqqT |üØøÏå+#·&ÜìøÏ nedüs¡yÓTÆq

k˛bÕHê\qT >∑T]Ô+#ê*. Ç+<äT≈£î ‘·–q

|ü]ø£sê\qT ñ|üjÓ÷–dü÷Ô ùdø£]+∫q

<ä‘êÔ+XÊìï qyÓ÷<äT #˚dæ $X‚¢wæ+#ê*.

 (((((Control variables)))))
Á|üjÓ÷>∑ |òü*‘ê\qT Á|üuÛ≤$‘·+ #˚ùd

ø±s¡ø±\qT >∑T]Ô+∫ yê{Ïì ìj·T+Á‹+#ê*.

‘·<ë«sê ˇø£ Á|üjÓ÷>∑+˝À ˇø£ #·s¡sê•ì

e÷Á‘·y˚T |üØøÏå+#ê*.
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):
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| ü]o\q\ Ä< Û ës ¡+>± | ò ü*‘ê\qT
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‘ê]ÿø£ $y˚#·qqT ñ|üjÓ÷–+#ê*.
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ø=*∫+~.
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Reading to learn
Scientists use reading, writing,

and numbers in their work. They
read to find out everything  about a
topic they are investigating. So it is
important that scientists know the
meaning of science vocabulary and
that they understand what they read.
Use the following strategies to help
you become good science readers.

Before Reading

Collect relavent information
related to your topic.

Think: I need to find out what
are the parts of an ecosystem
and how they are organized.

Look at the Vocabulary words.

Be sure that you can pronounce
each word.

Let us observe the following table  of endangered species

Look up each word in the Glossary.

Define each word. Use the word in a
sentence to show its meaning.

Read the title of the section.

Think: I need to know what  an
ecosystem is. I need to read to find out
what are the parts of an Ecosystem. The
heading Different Ecosystem gives me
a clue  that an ecosystem may have both
living and nonliving parts.

During reading
Find the main idea in the first paragraph.
Group of living things and their
environment make up an ecosystem.
Find details in the next paragraph that
support the main idea.
Some ecosystems have only a few
living organisms.
Environment that have more space,
food, and shelter have many living
organisms.
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 words.

Be sure that you can pronounce
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Look up each word in the Glossary.

SCERT, T
ELA

NGANA

Look up each word in the Glossary.

Define each word. Use the word in a
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Define each word. Use the word in a
sentence to show its meaning.
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sentence to show its meaning.
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Read the title of the section.SCERT, T
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Think:
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XÊgy˚‘· Ô\T #·<äe≥+, sêj·T≥+,

dü+K´\T yÓTT<ä˝…’q yê{Ïì yê] |üqT˝À¢

yê&É‘ês¡T. yês¡T |ü]XÀ<Ûäq #˚ùd n+XÊìøÏ

dü+ã+~Û+∫q Á|ü‹ $wüj·÷ìï ‘Ó\TdüT

ø√e&É+ ø√dü+ $dÔüè‘·+>± #·<äTe⁄‘ês¡T.

XÊgy˚‘· Ô>± #·~y˚ $wüj·÷\qT ns¡ú+

#˚düTø√yê\+fÒ XÊÁdüÔ |ü<äC≤\+, yê{Ï

nsê ú\qT  ‘ Ó\Td ü Tø√e&É+  #ê˝≤

eTTK´yÓTÆq~. MTs¡T ñ‘·ÔeTyÓTÆq XÊÁdüÔ

bÕsƒ¡≈£î\T ø±yê\+fÒ øÏ+<ä ñqï |ü<ä∆‘·T\T

MT≈£î düVü≤ø£]kÕÔsTT.

MT n+XÊìøÏ #Ó+~q dü+ã+~Û‘·

düe÷#êsêìï ùdø£]+#·+&ç.

Äes¡D e´edüú̋ À @

n+XÊ\T ñHêïsTT, n$ m˝≤

e´ed” úø £è‘·+ nj·÷´jÓ÷  H˚qT

yÓTTø£ÿ\T n&É$ |ü⁄e⁄«\T (Ä]ÿ&é‡), >∑+<∏ä+ #Ó≥Tº, ôd’ø±dt, Wwü<Ûä yÓTTø£ÿ\T,

düs¡Œ>∑+~∏ yÓTTˆˆ

»+‘·Te⁄\T ∫s¡T‘·|ü⁄*, dæ+Vü≤+, ‘√&˚\T, mÁs¡qø£ÿ, mÁs¡bÕ+&Ü, |ü⁄*, m&Ü] |æ*¢

yÓTTdü*, ‘êuÒ\T, ø=+&É∫\Te, ã≥ºy˚Tø£ |æ≥º, ô|*ø£Hé HÓeT*, Áπ>{Ÿ

Ç+&çj·THé Vü‰sYï_˝Ÿ, >√\¶Hé eT+ø°, \j·THé fÒ˝Ÿ¶ eTø±ø˘, ˙\–]

\+>∑÷sY, ˝≤]dt.

endamic species

á øÏ+~ |ü{≤\qT |ü]o*+∫, >∑T]Ô+#·+&ç. n˝≤π> á »+‘·Te⁄\T mø£ÿ&É ø£ì|ækÕÔjÓ÷ ‘Ó\TdüTø√+&ç.

á »+‘·Te⁄\T Á|ü|ü+#·+˝Àì ø=ìï Á|ü‘̊´ø£

ÁbÕ+‘ê\˝À e÷Á‘·y˚T ñ+{≤sTT. ø=ìï yÓTTø£ÿ\T,

»+‘·Te⁄\T Á|ü|ü+#·+ n+‘·{≤ yê´|æ+∫ ñ+&É&É+

≈£L&Ü MT≈£î ‘Ó\TdüT.

ø±˙ ø=ìï C≤‘·T\ yÓTTø£ÿ\T, »+‘·Te⁄\T

ø=ìï ÁbÕ+‘ê\πø |ü]$T‘·yÓTÆ ñ+{≤sTT. ̌ ø£ <̊X̄+

˝Ò<ë ˇø£ Á|ü‘˚´ø£yÓTÆq ÁbÕ+‘êìπø |ü]$T‘·yÓTÆ

ñ+&̊ eèø£å, »+‘·T C≤‘·T\qT ªªm+&É$Tø̆ C≤‘·T\Tµµ

(endamic species) n+{≤s¡T.

Ç$ uÛ≤s¡‘·<˚X¯+˝Àì n+‘·]+∫b˛j˚T Á|üe÷<ä+ ñqï yÓTTø£ÿ\T, »+‘·T C≤‘·T\ C≤_‘êqT dü÷∫kÕÔsTT.

eTq sêÁcÕºìπø |ü]$T‘·yÓTÆq ˇø£ m+&É$Tø˘

C≤‹ì ù|s=ÿq+&ç.

ªø£+>±s¡Tµ`ÄÁùdº*j·÷≈£î,ªøÏ$µ` q÷´õ˝≤+&é≈£î

#Ó+~q m+&É$Tø˘ Je⁄\T>± #Ó|üŒe#·TÃ.

ô|’ ∫Á‘ê\˝À @ »+‘·Te⁄ eTq<˚XÊìøÏ

m+&É$Tø˘ C≤‹ ne⁄‘·T+~?

uÛ≤s¡‘·<˚X¯+˝Àì Ç‘·s¡ m+&É$Tø˘ C≤‘·T\

ù|s¡¢qT ‘Ó\T|ü+&ç.

Ç+<äTø√dü+ MT bÕsƒ¡XÊ\ Á>∑+<∏ë\j·T

|ü⁄düÔø±\T ̋ Ò<ë n+‘·sê®\+ düVü‰j·T+ rdüTø√+&ç.

yÓTT<ä{Ï ù|sêÁ>±|òt˝À Á|ü<ÛëqyÓTÆq uÛ≤yêìï

>∑T]Ô+#·+&ç.

düJe⁄\ düeT÷Vü‰\T eT]j·TT yê{Ï |ü]düsê\T

Äes¡D e´edüúqT ‘·j·÷s¡T #˚kÕÔsTT. ‘·s¡Tyê‘·

ù|sêÁ>±|òt̋ À MT Á|ü<Ûëq Ä˝À#·q≈£î düVü≤ø£]+#̊

$esê\qT ø£qT>=q+&ç.

ø=ìï Äes¡D e´edüú˝À¢ ø=ìï JesêX¯ó\T

e÷Á‘·y˚T ñ+{≤sTT.

m≈£îÿe ìyêdüdüú\+, ÄVü‰s¡+, edü‹ m≈£îÿe

ñqï |ü]düsê\˝À #ê˝≤ Je⁄\T ñ+{≤sTT.

ø£qT>=Hê*‡q nedüs¡+ ñ+~.

ô|’ <äèwæºkÕ]+#·+&ç.

 Á|ü‹ |ü<ëìï MTs¡T dü]>± |ü\ø£>∑\s¡ì

ìs¡ísTT+#·Tø√+&ç.

 |ü<äø√X¯+˝À Á|ü‹|ü<ëìï #·÷&É+&ç.

 Á|ü‹|ü<ëìï ìs¡«∫+#·+&ç. <ëì ns¡ú+ e#˚Ã≥T¢

|ü<ëìï yêø£́ +˝À $ìjÓ÷–+#·Tø√+&ç.

 $uÛ≤>±ìøÏ ñqï o]¸ø£qT #·<äe+&ç.

Äes¡D e´edüú n+fÒ @$T{À

H˚qT ‘Ó\TdüTø√yê\qT≈£î+≥THêïqT. Äes¡D

e´edüú̋ Àì n+XÊ\qT ‘Ó\TdüTø√e&ÜìøÏ ø=+‘·

düe÷#ês¡+ #·<äe\dæq nedüs¡+ ñ+~. ª$$<Ûä

Äes¡D e´edüú\Tµ nH˚ o]¸ø£ Äes¡D e´edüú

Je, ìØ®e n+XÊ\qT ¬s+&ç+{Ïì ø£*–

ñ+≥T+<äTqï düe÷#êsêìï ‘Ó*j·TCÒdüTÔ+~.
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Plants and animals in an
ecosystem can meet all their
basic needs in their
ecosystem.
Check your understanding of

what you have read.
Answer  the question at the
end of the section.
If you are not sure of the
answers, reread the section
and look  for the answer to the
question.

After Reading:

Summarize what you have
read.

Think about what you have
already learned about
ecosystems their interaction.

Ask yourself:  What kind of
system is an ecosystem? What
interactions occur in an
ecosystem?

Study the photographs and illustrations.
Read the captions and label the parts.

Think: What kind of ecosystem is
shown in the photographs?

What are the nonliving parts of the
ecosystem?

What living parts of the ecosystem are
shown?

Reading about science helps you
understand the conclusions you have made
based on your investigation.

Writing to communicate
Writing about what you are learning

helps you connect the new ideas to what
you already know. Scientists write about
what they learn in their research to help
others understand the work they have done.
As you work like a scientist, you will use
the following methods of writing to
describe what you are learning.
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ˇø£ Äes¡D e´edü ú˝Àì yÓTTø£ÿ\T

»+‘ · Te⁄\≈ £ î ø±e*‡q nìï

dü<äTbÕj·÷\T <ëì˝À ñ+{≤sTT.

MTs¡T #·~$ ne>±Vü≤q #˚düT≈£îqï

n+XÊìï dü]#·÷düTø√+&ç.

Á|ü‹ $uÛ≤>∑+ yÓqTø£ ñqï Á|üX¯ï\≈£î

düe÷<ÛëHê\T sêj·T+&ç.

MT≈£î düe÷<ÛëHê\T sêø£b˛‘˚ ‹]– Ä

$uÛ≤>±ìï # ·< äe+& ç .  Á| üX ¯ ï≈ £ î

düe÷<ÛëHêìï sêã≥º+&ç.

MTs¡T #·~$q n+XÊ\ kÕsê+XÊìï

‘Ó\TdüT≈£îH˚+<äT≈£î Á|üj·T‹ï+#·+&ç.

$$<Ûä Äes¡D e´edüú\T, yê{Ï eT<Ûä́

Á|ü‹#·s¡́ \ >∑T]+∫ @$T H˚s¡TÃ≈£îHêïs√

Ä˝À∫+#·+&ç.

MTs¡T #·~$q n+X¯+ >∑T]+∫ MT kı+‘·

e÷≥˝À¢ sêj·T≥+ e\q MT≈£îqï ø=‘·Ô Ä˝À#·q\qT

MT≈£î eTT+<˚ ‘Ó*dæq yê{Ï‘√ »‘· #˚j·T&ÜìøÏ

neø±X¯+ ø£\T>∑T‘·T+~. |ü]XÀ<Ûäq˝À ‘êeTT

‘Ó\TdüT≈£îqï n+XÊìï XÊgy˚‘·Ô\T sêkÕÔs¡T.  <ëì

<ë«sê yês¡T #˚dæq |üì Ç‘·s¡T\T ne>±Vü≤q

#˚düTø√e{≤ìøÏ ñ|üjÓ÷>∑|ü&ÉT‘·T+~. MTs¡T

XÊgy˚‘·Ô\T>± |üì #˚dæ, MTs¡T ‘Ó\TdüT≈£îqï |üìì

$e]+#·&ÜìøÏ øÏ+<ä dü÷∫+∫q sê‘· |ü<ä∆‘·T\qT

ñ|üjÓ÷–+#·+&ç.

Äes¡D e´edüú

@ s¡ø £yÓT Æq e´edü ú? Äes¡D e´edü ú˝À

Á|ü‹#·s¡´\T »s¡T>∑T‘êsTT?

#Ûêj·÷∫Á‘ê\qT (Photos), <äècÕº+‘ê\qT

(Illustrations) n<Ûä́ j·Tq+ #˚j·T+&ç.

o]¸ø£\T, >∑T]Ô+∫q uÛ≤>±\ ù|s¡¢qT #·<äe+&ç.

Ä˝À∫+#·+&ç: #Ûêj·÷∫Á‘·+˝À @ s¡ø£yÓTÆq

Äes¡D e´edüú #·÷|üã&ç+~?

Äes¡D e´edüú̋ À ìØ®e n+XÊ\T @$T{Ï?

Äes¡D e´edüú̋ À #·÷|æq Je+ >∑\ n+XÊ\T

@$T{Ï?

MTs¡T #˚dæq |ü]XÀ<Ûäq\ Ä<Ûës¡+>± ìsê∆s¡D≈£î

sêe&ÜìøÏ $C≤„q XÊÁdü Ô+ >∑T]+∫ #·<äe&É+

m+‘·>±H√ <√Vü≤<ä|ü&ÉT‘·T+~.

Je n+XÊ\˝À ñ‘·Œ‹Ô<ës¡T\T, $ìjÓ÷>∑<ës¡T\T,

$∫Ã¤qïø±s¡T\T ñ+{≤sTT.

 eT& É# Ó≥T ¢ ,  ôd ’ Œs√ ¬> ’sê ,

Ädæ\¢{À]j·÷— j·T÷˝ÀÁ~∏ø˘‡ (˙* Ä≈£î|ü#·Ã

XË’e˝≤\T) yÓTT<ä˝…’q$.

 |”‘·\T, s=j·T´\T, ôV’≤Á&Ü,

Áb˛{ÀCÀyê\T, q‘·Ô\T, ‘êuÒfīófl, &Ü|òæïj·÷, >=≥º+

|ü⁄s¡T>∑T\T yÓTT<ä̋ …’q$.

 $dü]®‘ê\ô|’ô|]π> $∫Ã¤qïø£s¡

u≤´ø°º]j·÷\T.

ñ|ü˙s¡T, eT+∫˙s¡T, >±*,

dü÷s¡´s¡•à, ñc˛íÁ>∑‘· eTè‹Ôø£ yÓTT<ä˝…’q$.

ø√]+>∑ ÄVü‰s¡ C≤\ø£+

düJe düTe÷»+ ̌ +≥]>± J$+#·˝Ò<äT. Je⁄\

nedüsê\qT rs¡Ã>∑\ Äes¡D+˝À düJe⁄\T

J$+#·>∑\e⁄. ìØ®e, düJe n+XÊ\T |üs¡düŒs¡+

#·s¡´ »s¡T|ü⁄≈£îH˚ e´edüúH˚ ªÄes¡D e´edüúµ

n+{≤s¡T. Äes¡D e´edüú nH˚~ ø£èÁ‹eTyÓTÆq~

˝Ò<ë düVü≤»yÓTÆq~ eT]j·TT ‘ê‘êÿ*ø£yÓTÆq~

˝Ò<ë XÊX¯«‘·yÓTÆq~.

n‹ ô|<ä› >∑&ç¶ yÓTÆ<ëq+ Ò̋<ë n&É$˝Àì ˇø£

es¡Tdü/ ˇø£ ∫qï eèø£å+, ø=\qT n+#·T, ˇø£

Á>±eT+, nπø«]j·T+ Ò̋<ë eTqTwüß\‘√ ≈£L&çq

y√´eTHÍø£qT Äes¡D e´edüú>± ù|s=ÿ+{≤s¡T.

Äes¡D e´edüúqT Á|üø£è‹ jÓTTø£ÿ ÁøÏj·÷‘·àø£

Á|üe÷D+>± ìs¡«∫kÕÔs¡T. m+<äTø£+fÒ Äes¡D

e´edüú˝Àì düJe⁄\ eT<Ûä´, uÛÖ‹ø£ n+XÊ\

eT<Ûä́  |üs¡düŒs¡ #·s¡́ \T »s¡T|ü⁄≈£î+{≤sTT.

(Brochure of CoP-11, Biodiversity
Conference, Hyderabad, 1-19, Oct. 2012)

uÛÑ÷uÛ≤>∑+˝À <ë<ë|ü⁄ 17% Á|ü<˚X¯+ y˚Ts¡ m&Üs¡T\T $düÔ]+∫ ñHêïsTT. á ÁbÕ+‘·+˝À

dü>∑≥T es¡¸bÕ‘·+ 23$T.MT.\ ø£Hêï ‘·≈£îÿe>± ñ+≥T+~. n‘·´~Ûø£ ñc˛íÁ>∑‘·\ e\q Çø£ÿ&É

JeC≤‘·T\T Á|ü‘˚´ø£ \ø£åD≤\qT ø£*– nø£ÿ&ç yê‘êes¡D≤ìøÏ nqT≈£L\Hê\T bı+~ ñ+{≤sTT.

m&Ü] Äes¡D e´edüú˝Àì $$<Ûä n+XÊ\T.

 düeTTÁ<ä+˝À 5 \ø£å\ qT+&ç ø√{Ï s¡ø±\ Je C≤‘·T\THêïj·Tì n+#·Hê.

Ç+&√ |üdæ|òæø˘ düeTTÁ<ä+˝À ˇø£ #·<äs¡|ü⁄ øÏ˝À MT≥s¡T $d”Ôs¡í+˝À <ë<ë|ü⁄ 1000øÏ ô|’>±

Je C≤‘·T\THêïsTT. Bìì ã{Ïº Çø£ÿ&É Je yÓ’$<Ûä´+ m+‘· m≈£îÿe>± ñ+<√ ns¡ú+ #˚düTø√e#·TÃ.

Ç|üŒ{Ïø° XÊÁdüÔy˚‘·Ô\T eT¬sH√ï q÷‘·q Je⁄\qT ø£ìô|&ÉT‘·÷H˚ ñHêïs¡T.
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In informative writing: You may

Describe your observations,
inferences, and conclusions.

Tell how to do an experiment.

In narrative writing: You may

Describe something, give examples, or
tell a story.

In expressive writing: You may

Write letters, poems, or songs.

In persuasive writing: You may

Write letters about important issues in
science.

Writing about what you have learned in
science helps others understand your
thinking.

Measuring

Scientists make accurate
measurements as they gather data. They use
different measuring instruments, such as
thermometer, clocks, timers, rulers, a
spring balance, scale and they use beakers
and other containers to measure liquids.

Using numbers
Scientists use numbers when they

collect and display their data.
Understanding numbers and using them to
show the results of investigations are
important skills that a scientist must have.

As you work like a scientist, you will
use numbers in the following ways.

Interpreting Data

Scientists collect, organize, display,
and interpret data as they do investigations.
Scientists choose a way to display data that
helps others understand what they have
learned.
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MTs¡T

MT |ü]o\q\qT, ìsê∆s¡D\qT (inferences)

eT]j·TT |òü*‘ê\qT e]í+#·e#·TÃ.

Á|üjÓ÷>∑+ m˝≤ #˚j·÷˝À #Ó|üŒe#·TÃ.

MTs¡T

ø=ìï $wüj·÷\qT e]í+#·e#·TÃ, ñ<ëVü≤s¡D\T

Çe«e#·TÃ Ò̋<ë ˇø£ ø£<∏ä̋ ≤ #Ó|üŒe#·TÃ.

<ä‘êÔ+XÊ\qT ùdø£]+#˚≥|ü&ÉT XÊgy˚‘·Ô\T

K∫Ã‘·+>± ø=\TkÕÔs¡T. yês¡T $$<Ûä s¡ø±\ ø=\‘·

|ü]ø£sê\qT ñ|üjÓ÷–kÕÔs¡T. n+<äT˝À eTTK´yÓTÆq$

<∏äsêàMT≥s¡T, >∑&çj·÷sê\T, f…ÆeTs¡T¢, s√\sY‡, ÁdæŒ+>¥

u≤´ …̋Hé‡, ùdÿ\T, Á<äe |ü<ësêú\qT ø=\e&ÜìøÏ ;ø£s¡T¢

eT]j·TT C≤&û\T.

MTs¡T

˝ÒK\T, |ü<ë´\T ˝Ò<ë bÕ≥\ s¡÷|ü+˝À

sêj·Te#·TÃ.

MTs¡T

ôd’qT‡˝Àì Á|ü<Ûëq düeTdǘ \ >∑T]+∫ Ò̋K\T

sêj·Te#·TÃ.

ôd’qT‡˝À MTs¡T H˚s¡TÃ≈£îqï n+XÊ\qT sêj·T&É+

e\q Ç‘·s¡T\≈£î MT Ä˝À#·q\T ne>±Vü≤q

ne⁄‘êsTT.

XÊgy˚‘·Ô <ä‘êÔ+XÊ\qT Á|ü<ä]Ù+#˚≥|ü&ÉT,

ùdø£]+#˚≥|ü&ÉT >∑D≤+ø±\qT ñ|üjÓ÷–kÕÔs¡T.

dü+K´\qT ne>±Vü≤q #˚düTø√e≥+, |ü]XÀ<Ûäq˝À

|òü*‘ê\ ø=s¡≈£î yê{Ïì yê&É≥+ XÊgy˚‘·Ô\≈£î

ñ+&Ü*‡q eTTK´yÓTÆq HÓ’|ü⁄D´+.

MTs¡T XÊgy˚‘·Ô>± |üì#˚düTÔqï|ü&ÉT á ÁøÏ+~

$<Ûä+>± >∑D≤+ø±\qT yê&É+&ç.

|ü]XÀ<Ûäq\T #̊ùd≥|ü&ÉT XÊgẙ‘·Ô\T <ä‘êÔ+XÊìøÏ

dü+ã+~Û+∫q n+XÊ\qT ùdø£]+∫, e´ed”úø£]+∫,

Á|ü<ä]Ù+∫ yê´U≤´ìkÕÔs¡T. XÊÁdüÔy˚‘·Ô\T <ä‘êÔ+XÊ\qT

Á|ü<ä]Ù+#·&ÉeTH̊~ yês¡T H̊s¡TÃ≈£îì ne>±Vü≤q #̊düT≈£îqï

$wüj·÷\qT ns¡ú+ #˚düTø√e&ÜìøÏ Ç‘·s¡T\≈£î

düVü‰j·T|ü&ÉT‘·T+~.
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Tables, charts, and graphs are good
tools to display data so that it can be
interpreted by others easily.

Using Number Sense

Scientists must understand what the
numbers they use represent. They compare
values compute the numbers shown on
graphs and record the measuring scales
given on thermometers, measuring cups,
beakers, and other tools.

Good scientists apply their math skills
to help them display and interpret the data
they collect.

In  your school laboratary you will have
many opportunities to work like a scientist.

An exciting year of discovery lies
ahead!

Safety in science

Doing investigations in science can be

fun, but you need to

be sure of doing

them safely. Here

are some rules to

follow.

1. Think ahead : Study the steps of the

investigation so you will know what to

expect. If you have any questions, ask

your teacher. Be sure that you

understand the safety symbols that are

shown.

2. Be aware : Keep your work area clean.

If you have long hair, pull it back so that

it doesn’t disturb you. Roll or push up

long sleeves to keep them away from

your experiment.

3. Oops! : If you want to throw or break

or  cut something inform your teacher.

4. Watch your eyes: Wear safety goggles

anytime you are directed to do so. If

anything fall in your eyes, tell your

teacher immediately.

5. Yuck! : Never eat or drink anything

during a science activity unless you are

permitted by your teacher.

Cows

Buffalows

Goats, Donkeys,
Camels

Milk production (Tonnes per year)

C
ou

nt
rie

s

Milk
production
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|ü{Ïºø£\T, #êsYº\T, Á>±|òt\T <ä‘êÔ+XÊ\qT

Á|ü<ä]Ù+#·&ÜìøÏ eT+∫ |ü]ø£sê\T>± ñ|üjÓ÷>∑

|ü&ÉT‘êsTT. B+‘√ Ç‘·s¡T\T yê{Ïì düT\uÛÑ+>±

yê´U≤´ì+#·>∑\s¡T.

ôd’Hé‡˝À |ü]XÀ<Ûäq

#˚j·T≥+ ˇø£ ‘·e÷cÕ

e+{Ï<̊ ø±˙ |ü]XÀ<ÛäqqT

C≤Á>∑‘·Ô>± ìs¡«Væ≤+#·&É+ nedüs¡+. Ä düeTj·T+˝À

bÕ{Ï+#·e\dæq ø=ìï ìj·Te÷\T ÁøÏ+<ä ñHêïsTT.

 |ü]XÀ<Ûäq˝Àì

k˛bÕHê\qT n<Ûä́ j·Tq+ #̊j·T≥+ e\q MTs¡T @$T

Ä•düTÔHêïs√ ‘Ó\TdüTø√e#·TÃ. MTs¡T @yÓ’Hê Á|üX̄ï\qT

n&É>±\qT≈£î+fÒ ñbÕ<Ûë´j·TT&çì n&É>∑+&ç. MTs¡T

uÛÑÁ<ä‘· >∑T]+∫ #·÷dæq >∑Ts¡TÔ\qT u≤>± ne>±Vü≤q

#˚düTø√+&ç.

     MTs¡T |üì#˚ùd

ÁbÕ+‘êìï X¯óÁuÛÑ+>± ñ+#·+&ç. MT≈£î bı&ÉyÓ’q

yÓ+Á≥Tø£\T+fÒ nyê+‘·s¡+ ø£\>∑≈£î+&Ü yÓqTø£≈£î

HÓ≥º+&ç. eTT+<äT≈£î |ü&É≈£î+&Ü #·÷düTø√+&ç. MT

Á|üjÓ÷>∑ ìs¡«Vü≤D≈£î <ä÷s¡+>± ñ+&̊≥≥T¢>± bı&ÉyÓ’q

#=ø±ÿ #˚‘·T\qT eT&ÉT#·Tø√+&ç.

     MTs¡T @<Ó’Hê bÕπsj·÷\Hêï,

|ü>∑\>={≤º\Hêï, ø£‹Ô]+#ê\Hêï MT ñbÕ<Ûë´j·TTìøÏ

‘·|üŒìdü]>± #Ó|üŒ+&ç.

 MT≈£î dü÷∫+∫q

düeTj·T+˝À uÛÑÁ<ä‘·ì#˚Ã ø£fi¯¢CÀfi¯¢qT yê&É+&ç. MT

ø£fi¢̄̋ À @yÓTÆHê |ü&ç‘˚ MT ñbÕ<Ûë´j·TTìøÏ yÓ+≥H˚

#Ó|üŒ+&ç.

 ôd’Hé‡ ø£è‘ê´\T ìs¡«Væ≤+#˚

≥|ü&ÉT MT ñbÕ<Ûë´j·TTì nqTeT‹ Ò̋≈£î+&Ü @

|ü<ësêú̇ ï Á‘ê>∑ø£+&ç, ‹qø£+&ç.

Äe⁄\T

π><Ó\T

y˚Tø£\T,>±&ç<ä\T,ˇ+f…\T

using

number sense

XÊgy˚‘·Ô\T dü+K´\T (>∑D≤+ø±\T) <˚ìì

dü÷∫kÕÔjÓ÷ ne>±Vü≤q #˚düTø√yê*. >∑D≤+ø±\qT

b˛\Ã&É+, dü+K´\˝À dü÷∫+#·&É+, Á>±|òt\˝À ñqï

düe÷#êsêìï,  dü+K´\qT  ˝…øÏÿ+#·&É+,  <∏äsêà

MT≥s¡ ¢˝Àì $\Te\qT qyÓ÷<äT #˚j·T& É+.

ø=\C≤&û\T, ;ø£s¡T¢ eT]j·TT Ç‘·s¡ kÕ<ÛäHê\˝Àì

Á|üe÷D≤\qT b˛\Ã&É+ #˚j·÷*.
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$X‚¢wæ+#·≥+˝À >∑DÏ‘· HÓ’|ü⁄D≤´\qT $ìjÓ÷–kÕÔs¡T.

MT bÕsƒ¡XÊ\˝Àì Á|üjÓ÷>∑XÊ\˝À XÊgẙ‘·Ô\T>±

|üì#˚ùd+<äT≈£î MT≈£î uÀ …̋&Éìï neø±XÊ\THêïsTT.

ˇø£ nãT“s¡|ü]#˚ |ü]XÀ<ÛäHê dü+e‘·‡s¡+ MT

eTT+<äs¡ ñ+~.
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6. Protect yourself from shocks : Be
careful while using an electrical
appliance. Be sure that electric cords
are in a safe place where you can’t trip
over them. Don’t ever pull a plug out
of an outlet by pulling on the cord.

7. Keep it clean: Always clean up the
place after finishing the work. Put
everything back in their place and wipe
your work area. Wash your hands.

The secret of inventions and
discoveries only lies in identifying the
problem. The earth revolves around the sun
even before the discovery of Helio centric
theory by Copernicus. In the same way the
things fall down on earth even before
Newton’s investigations. The meaning
behind that was those people thought
beyond the common man in identifying the
problems. They thought and observed in
unique way. We know that necessity is
mother of invention, when people needed
a mode to travel faster from one place to
another. We discovered vehicles. In the
same way to travel faster we invented
supersonic jet planes and even space craft’s
(to learn more about the development of
science go through the book History of
science written by F. Cojori).

There is a sequential order in
discovering things.

Let us observe how your mother cooks,
you also can observe how a cycle mechanic
repairs a cycle, try to observe how farmer
ploughs his field. You will find a
systematized pattern in all these things.
Write what you observe about these patterns
and discuss in groups.

How do birds and ants find their way
home? Why trees shed leaves in a particular
season? Likewise many more questions
might sprout up in your brain. For this you
need to follow a sequential order, please
go through the following steps.

Identifying problem - Let us identify
any problems from your surroundings

Ex: The bulb is not glowing in the room.

Making hypothesis - List out different
solutions possible for the identified
problem.

Ex: De filament, fuse failure, switch
problem, wire problem.

Collecting information - To solve the
identified problem, collect required
material, apparatus, Information, and
persons to be consulted.

Ex: Collect material like tester,
screwdriver, wooden scale, wires,
insulation tape, blade and table.
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 $<äT´‘Y

|ü]ø£sê\T ñ|üjÓ÷–+#˚≥|ü&ÉT C≤Á>∑‘·Ô |ü&É+&ç.

$<äT´‘Y |ü]ø£sê\qT uÛÑÁ<ä+>± ñ+#·+&ç. $<äT´‘Y

Á| üyêV ü‰ìø Ï Ä≥+ø£+ ø £\> ∑≈ £ î+&Ü yê{Ïì

ñ|üjÓ÷–+#·+&ç. |ü¢>∑TZ\T ô|fÒº≥|ü⁄Œ&ÉT, rùd≥|ü⁄Œ&ÉT

C≤Á>∑‘·Ô>± ñ+&É+&ç.

     |üì |üPs¡ÔsTTq yÓ+≥H̊

m\¢|ü&É÷ Ä Á|ü<˚XÊ\qT X¯óÁuÛÑ+ #˚j·T+&ç. nìï

edüTÔe⁄\T mø£ÿ&ç$ nø£ÿ&É dü]› ô|≥º+&ç. MTs¡T |üì

#˚ùd ÁbÕ+‘êìï ‘·T&Ée+&ç. MT #˚‘·T\T ø£&ÉTø√ÿ+&ç.

Ä$wüÿs¡D\, |ü]XÀ<Û äq\ s¡Vü≤dü´eT+‘ê

düeTdǘ \qT >∑T]Ô+#·&É+˝ÀH˚ ñ+≥T+~. ø√|ü]ïø£dt

dü÷s¡́ πø+Á<ä dæ<ë∆+‘êìï ø£ìô|≥ºø£ eTT+<äT ≈£L&Ü

uÛÑ÷$T dü÷s¡T´ì #·T≥÷ºH˚ ‹s¡T>∑T‘·÷ ñ+~. n˝≤π>

q÷´≥Hé |ü]XÀ<Ûäq\≈£î eTT+<äT ≈£L&Ü ô|’øÏ $dæ]q

edüTÔe⁄\T uÛÑ÷$T MT<äH̊ |ü&̊$. Bì ns¡ú+ @$T≥+fÒ

yêfīófl düeTdǘ qT >∑T]Ô+#·&É+˝À n+<ä]˝≤ ø±≈£î+&Ü

Á|ü‘˚́ ø£+>±, $\ø£åD+>± yês¡T Ä˝À∫+#·>∑\>∑&Éy˚T

eT]j·TT |ü]o*+#·>∑\>∑&ÉẙT. eTqTwüß´\ nedüsê\

qT+∫ Ä$wüÿs¡D\≈£î <ë] @s¡Œ&ÉT‘·T+~. ̌ ø£ #√{Ï

qT+∫ eTs=ø£ #√{ÏøÏ ‘=+<äs¡>± #˚s¡Tø√e&É+

nedüs¡yÓT Æq|ü⁄Œ&˚ yêVü≤Hê\qT ø£qTø√ÿe&É+

»]–+~. á Áø£eT+˝ÀH˚ dü÷|üsYkÕìø˘ $e÷Hê\T,

n+‘·]ø£ å HÍø£\T Ä$wüÿ]+#·ã&Ü¶sTT. (ôd’Hé‡

n_Ûeè~∆øÏ dü+ã+~Û+∫ eT]ìï $esê\ ø√dü+

m|òt.KCÀ] sêdæq |ü⁄düÔø±ìï #·<äe+&ç).

ˇø£ Ä$wüÿs¡D #̊j·T&É+˝À ̌ ø£ Áø£eTyÓTÆq |ü<ä∆‹

ñ+≥T+~.

MT Ç+{À¢ MT neTà e+≥ #˚ùd $<ÛëHêìï

>∑eTì+#·+&ç, ôd’øÏ̋ Ÿ cÕ|ü⁄˝À ôd’øÏ̋ Ÿ eTs¡eTà‘·TÔ #˚ùd

|ü<ä∆‹ì |ü]o*+#·+&ç. ¬s’‘·T ns¡ø£ <äTqï&Üìï

#·÷&É+&ç. M≥ìï+{Ï˝À ˇø£ Áø£eT|ü<ä∆‹ MT≈£î

ø £ì|æd üT Ô+~. á Áø £eT|ü< ä ∆‹ >∑T]+∫ @$T

|ü]o*+#ês√ sêj·T+&ç. <ëì >∑T]+∫ »≥¢˝À

#·]Ã+#·+&ç.

|ü≈£åî\T, NeT\T ‘·eT >∑÷{ÏøÏ <ë]ì m˝≤

>∑T]ÔkÕÔsTT? Á|ü‹ dü+e‘·‡s¡+ π̌ø ãTT‘·Te⁄˝À #Ó≥T¢

Ä≈£î\qT m+<äT≈£î sê\TkÕÔsTT? Ç˝≤ mH√ï  Á|üX̄ï\T

MT yÓT<ä&ÉT˝À ≈£L&Ü yÓT<äT\T‘·T+{≤sTT ø£<ë!

Ç+<äT≈£î MTs¡T ̌ ø£ Áø£eT|ü<ä∆‹ì nqTdü]+#·e\dæq

nedüs¡+ ñ+~. øÏ+~ k˛bÕHê\qT |ü]o*+#·+&ç.

` MT #·T≥÷º ñqï

|ü]düsê\ qT+&ç @<Ó’Hê ˇø£ düeTdü´qT m+|æø£

#˚düTø√+&ç.

ñ<ëˆˆ >∑~˝À ã\T“ yÓ\>∑ø£b˛e&É+

 ` MTs¡T >∑T]Ô+∫q

düeTdü´≈ £î _ Ûqï s ¡ø±\ |ü]cÕÿs ¡ e÷sê Z\T

ñ+&Ée#√Ã C≤_‘ê sêj·T+&ç.

ñ<ëˆˆ |òæ\yÓT+{Ÿ ø±* b˛sTT ñ+&Ée#·TÃ,

|òüP´CŸ b˛sTT ñ+&Ée#·TÃ, dæ«#Y̋ Ÿ düeTdǘ , yÓ’s¡T˝À

düeTdü´.

 ̀  MTs¡T >∑T]Ô+∫q

düeTdü´≈£î |ü]cÕÿsê\T sêã≥º&ÜìøÏ nedüs¡yÓTÆq

|ü]ø£sê\T, kÕe÷Á–, düe÷#ês¡+, dü+Á|ü~+#·e\dæq

e´≈£îÔ\ $esê\T ùdø£]+#·&É+.

ñ<ëˆˆ f…düºsY, Ádü÷ÿ&Ó’esY, #Óø£ÿ ùdÿ\T, ø£¬s+≥T

r>∑\T, ÇqT‡˝ÒwüHé fÒ|t, uÒ ¢&ÉT, ã\¢ e+{Ï$

ùdø£]+#·Tø√yê*.
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yêfīófl düeTdǘ qT >∑T]Ô+#·&É+˝À n+<ä]˝≤ ø±≈£î+&Ü

SCERT, T
ELA

NGANA
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Data analysis - Arrange the collected

data or information to conduct

experiment.

Experimentation- Conduct experiment

to prove selected hypothesis.

Ex: Observe filament of the bulb.

Result analysis - Analyzing the results

to find out the solution for the problem

based on the results you need to select

another hypothesis to prove.

Ex: Filament of the bulb is good in

condition, so we need to observe the fuse.

Generalisation - Based on the

experiment and its results explain the

solution for the problem.

Ex: Fuse is damaged so the bulb did

not glow, so we need to replace the

fuse.

This is the way to find out solutions

for the problems in a scientific way. You

may also select such problems and, find

out your own solutions.
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 ` ùdø£]+∫q

<ä‘êÔ+X¯+ ˝Ò<ë düe÷#êsêìï Á|üjÓ÷>∑ ìs¡«Vü≤D

ø√dü+ Áø£eTã<ä∆+>± neTs¡TÃø√yê*.

 ` m+|æø£ #˚düT≈£îqï

|ü]ø£\Œq ìs¡÷|üD ø√dü+ Á|üjÓ÷>∑+ ìs¡«Væ≤+#ê*.

ñ<ë: ã˝Ÿ“˝À |òæ\yÓT+{ŸqT |ü]o*+#·&É+

 ` Á|üjÓ÷>∑+˝À

e∫Ãq |òü*‘ê\T m+|æø£ #˚düT≈£îqï düeTdü´qT

|ü]wüÿ]kÕÔjÓ÷ ˝Ò<√ $X‚¢wæ+∫ #·÷&Ü* ˝Òø£b˛‘˚

ìs¡÷|üD ø√dü+ eTs=ø£ |ü]ø£\Œq rdüT≈£îì

Á|üjÓ÷>∑+ #˚j·÷*.

ñ<ë: ã˝Ÿ“˝Àì |òæ\yÓT+{Ÿ dü¬s’q dæú‹˝ÀH˚

ñ+~. ø±ã{Ïº eTq+ |òüP´CŸqT |ü]o*+#·e\dæq

nedüs¡+ ñ+~.

` Á|üjÓ÷>∑+, <ëì

|ò ü*‘ê\ Ä<Ûës¡+>± düeTdü´≈£î |ü]cÕÿsêìï

$e]+#ê*.
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|ü]cÕÿsê\qT ø£qT>=qe\dæ ñ+≥T+~. MTs¡T ≈£L&Ü

Ç˝≤+{Ï düeTdü´\qT m+|æø£ #˚düTø=ì MTs¡T

kı+‘·+>± |ü]cÕÿsê\qT ø£qT>=q+&ç.
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Chapter Cell - The Basic
Unit of Life

Our earth is a beautiful place where
in different types of organisms co-exist.
From minute mosses to huge conifers,
invisible bacteria to huge blue whales all
have a basic unit called ‘Cell’. Let us study
about the cell.

Before the first microscope was
invented around 350 years ago, people were
not aware of the living world that was not
visible to the unaided eye. Thereafter many
scientists have been observing and
describing   unknown world with the help
of microscopes.

Do you know?
A few of the many scientists

mentioned are Athanasius Kircher (1601–
1680), Jan Swammerdam (1637–1680),
Antonie van Leeuwenhoek (1632–1723)
and Robert Hooke (1635–1702) observed
different things under the microscope

Antonie van Leeuwenhoek (1632–
1723) in 1674 was one of the earliest
to see living bodies like bacteria, yeast,

protozoa, Red Blood Cell and the
streaming life in a drop of water. He
prepared several types of magnifying
glasses, and  used these (lenses) to study
about both living and non living things.

 You may recall that all living organisms
carry out certain basic functions. Can you
list those functions? Different sets of
organs perform specific functions.  Do you
know, what is the basic structural unit of an
organ? To study about basic structures, a
proper use of microscopes, preparation of
microscopic slides and staining is
essential. (You can revise the use of
microscope, preparation of microscopic
slide and staining technique from
Annexure.)

Discovery of the cell
It was in the year 1665 that Robert

Hooke, a British scientist, observed thin
slices of cork (soft bark from Oak tree)
under a simple magnifying device which he
had made himself (Fig-1)
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eTq uÛÑ÷$T ̌ ø£ düT+<äs¡yÓTÆq Á|ü<̊X̄+. n+<äT˝À

s¡ø£s¡ø±\ Je⁄\T düVü≤yêdü+ #˚düTÔ+{≤sTT. ∫qï

e÷dt yÓTTø£ÿ\ qT+&ç n‹ ô|<ä› ø√ì|òüsY eèøå±\

es¡≈£î, n‹ dü÷ø£åà u≤´ø°º]j·÷ qT+&ç n‹ ô|<ä› ˙*

‹$T+>∑\+ es¡≈ £î, Je⁄\˙ï ≈£L&Ü eT÷\

Á|üe÷DyÓTÆq ªø£D+µ (Cell)‘√H̊ @s¡Œ&Ü¶sTT. Ç|ü⁄Œ&ÉT

eTq+ ø£D+ >∑T]+∫ H˚s¡TÃ≈£î+<ë+.

düTe÷s¡T 350 dü+e‘·‡sê\≈£î |üPs¡«+

dü÷ø£åà<ä]Ùìì ø£ìô|≥ºø£ eTT+<äT, eTq#·T≥÷º ñqï

ø£+{ÏøÏ ø£ì|æ+#·ì Je Á|ü|ü+#·+ >∑T]+∫ n+‘·>±

eTq≈£î ‘Ó*j·T<äT. #ê˝≤ eT+~ XÊÁdüÔẙ‘·Ô\T ‘·s¡Tyê‘·

ø±\+˝À d ü÷ø £ å à< ä]ÙqT\ (Microscopes)
düVü‰j·T+‘√ eTq≈£î ‘Ó*j·Tì á Á|ü|ü+#êìï

|ü]o*+∫ e]í+#ês¡T.

n~∏Hêdæj·Tdt øÏs¡ÃsY (Athanasius Kircher)
(1601`1680), C≤Hé kÕ«eTàsY&ÜyéT (Jan
Swammerdam) , (1637 ` 1680),

Ä+<∏√ìyêHé \÷yÓHé Vü‰ø˘  (Antonievan  -
Leeuwenhock) (1632`1723) eT]j·TT

sêãsYº VüQø̆  (Robert Hooke) (1635`1702)
e+{Ï nH˚ø£ eT+~ XÊgy˚‘·Ô\T $$<Ûä n+XÊ\qT

dü÷ø£Î<ä]Ùì düVü‰j·T+‘√ |ü]o*+#ês¡T.

Ä+<∏√ìyêHé \÷yÓHéVü‰ø˘ (1632`1723)

yÓTT≥ºyÓTT<ä{ÏkÕ]>± 1674˝À u≤ø°º]j·÷, ádtº,

Áb˛{ÀCÀyê, mÁs¡ s¡ø£Ôø£D≤\T, ˙{Ï _+<äTe⁄˝À

#·*düTÔqï ÁbÕDT\qT ôd’‘·+ #·÷XÊ&ÉT. ‘·qT nH˚ø£

s¡ø±\ uÛÑ÷‘·<ë›\qT ‘·j·÷s¡T#˚XÊ&ÉT. mH√ï düJe,

ìØ®e n+XÊ\qT n<Ûä́ j·Tq+ #˚j·T&ÜìøÏ M{Ïì

ñ|üjÓ÷–+#ê&ÉT.

düJe⁄\˙ï ÁbÕ<∏ä$Tø£+>± ø=ìï $<ÛäT\qT

ìs¡«Væ≤kÕÔj·Tì H˚s¡TÃ≈£îHêïs¡T ø£<ë, n$ @$T{À

#Ó|üŒ>∑\sê? y˚s¡Ty˚s¡T nej·Tyê\T Á|ü‘˚´ø£yÓTÆq

$<Û äT\qT ìs¡«Væ≤kÕ ÔsTT. nej·Te+ jÓTTø£ÿ

ìsêàD≤‘·àø£ eT÷\ Á|üe÷D+ @$T{À MT≈£î ‘Ó\TkÕ?

á eT÷\ Á|üe÷D≤\ >∑T]+∫ n<Ûä́ j·Tq+ #˚j·T&É+

ø√dü+ dü÷ø£åà<ä]ÙqT\qT dü]>± $ìjÓ÷–+#·&É+,

yÓTÆÁø√k˛ÿ|t ôdÌ¢&é ‘·j·÷s¡T #˚j·T&É+, s¡+»q+

(Staining) #˚j·T&É+ ‘·|üŒìdü]. (dü÷ø£åà<ä]Ùìì

ñ|üjÓ÷–+#·&É+, ôdÌ ¢& é ‘·j·÷s¡T #˚j·T&É+,

n_Ûs¡+»q+ #̊j·T&É+ >∑T]+∫ nqTu+<Ûä+˝À #·÷dæ

‘Ó\TdüTø√+&ç).

Á_≥Hé <̊XÊìøÏ #Ó+~q sêãsYºVüQø̆ nH̊ XÊÁdüÔẙ‘·Ô

1665˝À |ü\T#·ì u…+&ÉT (Cork) (zø̆ #Ó≥Tº yÓT‘·Ôì

u…+&ÉT) eTTø£ÿ qT+∫ ̌ ø£ |ü\T#·ì bıs¡qT rdüT≈£îì

‘êqT ‘·j·÷s¡T #˚dæq uÛÑ÷‘·<ä›+ e+{Ï |ü]ø£s¡+

(|ü≥+`1) düVü‰j·T+‘√ |ü]o*+#ê&ÉT.
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Fig-1 : Robert Hooke’s Microscope
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He observed that the cork resembled
the structure of a honey comb consisting
of many empty spaces or empty box  like
structures. He thought that the cork was
made up of very small cavities. Robert
Hooke called these cavities as “cells”. Cell
is a Latin word for a little room (Fig-2).

Now let us try to see what Robert
Hooke might have observed in the cork.

with the help of a brush. Put a drop of water
and cover it with a cover slip,without
allowing air bubbles and observe it under
the microscope. Draw the figure of what
you have observed.

Compare your figure with Fig-2. Do
you find both of them are similar or
different? Have you noticed the box like
structures? What are they called?

The discovery of ‘cell’ by
Robert Hooke was a
milestone in the history of
science. Cells of cork and of
match stick are dead cells.
Can we see living cells under

the microscope? If so, how? Will their
structure be the same as those of dead
cells? With the help of the given activities
you will be knowing more about cells.

Activity-2

Observing an onion peel
Peel an onion and cut out a small fleshy

portion from the bulb [Fig-3(a)]. Break this
piece into two small parts and try to
separate them slowly [Fig-3(b)]. You will
notice a thin translucent membrane holding
the pieces together. Take out the membrane,
cut a small piece from it and spread it
evenly in a drop of water on a slide. While
placing the peel on the slide, make sure that
it is not folded. Cover it with a cover slip
and observe it under the microscope. Draw
the figure of what you have observed.
Compare your figure with fig-4.

Are there any differences between these
two figures? If so. What are they ?

Fig-2 : The cells in the thin section of
cork appeared like this to Robert Hooke

Activity-1

Observing a match stick
In the place of cork, let us try to see a

similar type of  structure, as seen by Robert
Hooke, in a section of match stick.

Take a match stick and soak it for half
an hour in water and cut thin slices from it.
Select a thin slice and place it on a slide
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ô|{≤º*. <ëìô|’ ˇø£ ˙{Ï #·Tø£ÿ y˚dæ <ëìì ø£esY

dæ ¢| t‘√ ˙{ÏãT&É>∑\T @s¡Œ&É≈ £î+&Ü ø£bÕŒ*,

dü÷ø£åà<ä]Ùì‘√ |ü]o*+#ê*.  MTs¡T |ü]o*+∫q

<ëì |ü≥+ ^j·T+&ç.

MTs¡T ^dæq |ü{≤ìï |ü≥+`2 ‘√ b˛\Ã+&ç.

¬s+&É÷ ̌ πø s¡ø£+>± ñHêïj·÷? y˚s¡T>± ñHêïj·÷?

&Éu≤“\ e+{Ï ìsêàD≤\qT >∑eTì+#êsê? yê{Ïì

@eTì |æ\TkÕÔs¡T?

sêãs Y º  V üQø ˘  ø £D≤ìï

Ä$wüÿ]+#·&É+ ôd’qT‡ #·]Á‘·̋ À ˇø£

eTTK´ |òüT≥º+. u…+&ÉT˝Àì ø£D≤\T,

n–Z|ü⁄\¢˝Àì ø£D≤\T ìØ®eyÓTÆq$.

eTq+ düJe ø£D≤\qT  dü÷ø£åà<ä]Ùì‘√

#·÷&É>∑\e÷? nsTT‘˚ m˝≤? M{Ï ìsêàD+ ìØ®e

ø£D≤\ e÷~]>± ñ+≥T+<ë? Çø£ÿ&É Ç∫Ãq ø=ìï

ø£è‘ê´\ Ä<Ûës¡+>± ø£D≤\ >∑T]+∫ eT]ø=ìï

$esê\T ‘Ó\TdüT≈£î+<ë+.

Onion peel

ñ*¢>∑&É¶ bı≥Tº rdæ ∫qï eTTø£ÿqT ø√j·÷*.

(|ü≥+`3(m)) ñ*¢eTTø£ÿqT ¬s+&ÉT>± $]∫ HÓeTà~>±

y˚s¡T#˚ùd Á|üj·T‘·ï+ #˚j·T+&ç (|ü≥+`3(_)). ¬s+&ÉT

eTTø£ÿ\qT ø£\T|ü⁄‘·÷ ñqï |ü\T#·ì bÕøÏ åø £

bÕs¡<äs¡Ùø£+>± ñ+&˚ bıs¡qT MTs¡T >∑eTì+#·e#·TÃ.

á bıs¡qT HÓeTà~>± y˚s¡T#˚j·÷*. <ëì qT+&ç

∫qï eTTø£ÿ ø£‹Ô]+#ê*. ôdÌ¢&éô|’ ˙{Ï#·Tø£ÿ y˚dæ ñ

*¢bıs¡qT ô|{≤º*. ôdÌ¢&éô|’q y˚dæq ñ*¢bıs¡ eT&É‘·\T

|ü&É≈£î+&Ü C≤Á>∑‘·Ô>± ø£esY dæ¢|t‘√ ø£bÕŒ*, <ëìì

dü÷ø£åà<ä]Ùì‘√ |ü]o*+#·+&ç. MTs¡T |ü]o*+∫q

<ëì |ü≥+ ̂ j·T+&ç. MTs¡T ̂ ∫q |ü{≤ìï |ü≥+`4‘√

b˛\Ã+&ç.

Ä ¬s+&ÉT u§eTà\ eT<Ûä´ @yÓTÆHê ‘˚&Ü\T

ñHêïj·÷? ñ+fÒ n$ @$T{Ï?

u…+&ÉT eTTø£ÿ˝Àì ìsêàD≤\T ‘˚HÓ|ü≥Tº̋ À ñ+&˚

U≤∞ Á|ü<̊XÊ\T ̋ Ò<ë U≤∞ >∑<äT\ ̋ ≤+{Ï ìsêàD≤\qT

b˛* ñ+&É&Üìï VüQø˘ >∑eTì+#ê&ÉT. u…+&ÉT ∫qï

∫qï U≤∞ Á|ü<˚XÊ\‘√ ì]à+#·ã&ç+<äì n‘·&ÉT

uÛ≤$+#ê&ÉT. sêãsYº VüQø̆ á U≤∞ Á|ü<̊XÊ\≈£î ªø£D+µ

(Cell) nì ù|s¡T ô|{≤º&ÉT. ˝≤{ÏHé uÛ≤wü̋ À ø£D+

(Cell) nq>± ª∫qï >∑~µ (|ü≥+`2) nì ns¡ú+.

sêãsYº VüQø̆ ̋ ≤>± eTq+ ≈£L&Ü u…+&ÉT ø£D≤\qT

|ü]o*<ë›+.

u…s&ÉT≈£î ã<äT\T>± sêãsYº VüQø˘ #·÷dæq ∫qï

>∑<äT\ e+{Ï ìsêàD≤\qT eTq+ n–Z|ü⁄\¢˝À

|ü]o*<ë›+.

ˇø£ n–Z|ü⁄\¢qT rdüTø=ì ˙{Ï˝À ns¡>∑+≥

Hêqu…{Ïº |ü\Ãì bıs¡\T>± ø£‹Ô]+#ê*. M{Ï̋ À #ê˝≤

|ü\Ãì bıs¡ì mqTïø=ì Áãwt düVü‰j·T+‘√ ôdÌ¢&éô|’q

q÷HÓ B|ü+

˙{Ï bÕÁ‘·

nøÏåø£≥ø£+

>=≥º+

bǫ̀ ø£dæ+>¥ eTs¡

edüTÔø£≥ø£+

qeT÷q |”sƒ¡+
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Fig-3 : Extracting the peel from an onion

Fig-3(a)

Fig-3(b)

Fig-4 : Onion peel cells (without stain)
Fig-5 : Human cheek cell (without stain)

The onion peel cells that you observed
are plant cells. Do animal cells also look
similar to these cells?

 Now let us observe cells from our own
body (animal cell).

Activity-3

Observing human cheek cells
You have already prepared a

temporary slide of an onion peel.

Now prepare a slide of your own
cheek cells. Wash your mouth cleanly.Take
a clean wooden or plastic spoon and scrape
the inner surface of your cheek.

Keep two things in mind. Firstly, wash
the spoon thoroughly before using it.
Secondly, do not scrape too hard or else
you may hurt yourself. Now take the
scrapping that you have collected, and place
it in a drop of water taken on a slide. Cover
the slide with a cover slip. Observe the slide
under the microscope. Draw the figure of
what you have observed. The cells that you
see would be very similar to those shown
in Fig-5. Is the outer covering of both the
types of cells similar?

The observations of a scientist
named Robert Brown (1773–1858) have
made a significant contribution to our
understanding of cells. Among different
parts of a cell, the nucleus is the most
well known part.

Do you know?
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Ç|ü&ÉT eTq+ H√{Ï̋ Àì ãT>∑Zø£D≤\ ôdÌ¢&éqT

‘·j·÷s¡T#˚<ë›+. Bì ø√dü+ H√{Ïì X¯óÁuÛ Ñ+>±

ø£&ÉTø√ÿyê*. X¯óÁuÛÑyÓTÆq bÕ¢dæºø˘ ˝Ò<ë #Óø£ÿ dü÷ŒHé

rdüTø=ì H√{Ï ˝À|ü\ ãT>∑Zô|’ ^ø£+&ç.

á $<Ûä+>± #˚ùd≥|ü&ÉT ¬s+&ÉT $wüj·÷\T

C≤„|üø£+ ñ+#·Tø√yê*. yÓTT<ä{Ï~ dü÷ŒHé X̄óÁuÛÑ+>±

ø£&É>±*. ¬s+&Ée~ >∑{Ïº>± ^ø£sê<äT, Ò̋<ä+fÒ MTs¡T

>±j·T|ü&̊ Á|üe÷<ä+ ñ+~. ôdÌ¢&éô|’q ̌ ø£ ̇ {Ï_+<äTe⁄

ẙdæ <ëì˝À ^ø£>± e∫Ãq |ü<ësêúìï ẙj·÷*. Bìï

ø£esYdæ¢|t‘√ ø£bÕŒ*. dü÷ø£åà<ä]Ùì düVü‰j·T+‘√ ôd¢Ì&éqT

|ü]o*+#·+&ç. MTs¡T |ü]o*+∫q <ëì |ü≥+

^j·T+&ç. ˙e⁄ |ü]o*+∫q ø£D≤\T, <ë<ë|ü⁄

|ü≥+`5˝À #·÷|æq ø£D≤\ e÷~]>± ñ+{≤sTT.

¬s+&ÉT ø£D≤\˝À (ñ*¢bıs¡ ø£D≤\T eT]j·TT ãT>∑Z

ø£D≤\T) #·T≥÷º Äe]+∫q bıs¡ ̌ πø s¡ø£+>± ñ+<ë?

MTs¡T ñ*¢bıs¡˝À |ü]o*+∫q ø£D≤˝Ò eèø£å

ø£D≤\T. »+‘·T ø£D≤\T ≈£L&Ü á ø£D≤\ ˝≤π>

ñ+{≤j·÷?

Ç|ü&ÉT eTq+ eTq X¯Øs¡ ø£D≤\qT (»+‘·T

ø£D≤\T) |ü]o*<ë›+. sêãsYº ÁuÖHé (1773`1858) #̊dæq ø°\ø£yÓTÆq

| ü]o\q\T ø £D≤\qT eT]+‘·>± ns¡ ú+

#̊düTø√e&ÜìøÏ m+‘√ <√Vü≤<ä+ #̊kÕsTT. ø£D+˝Àì

$T>∑‘ê uÛ≤>±\ ø£+fÒ u≤>± ‘Ó*dæq uÛ≤>∑+

πø+Á<äø£ẙT.

Cheek cells

ñ*¢ bıs¡ ø£D≤\ ‘ê‘êÿ*ø£ ôdÌ¢&éqT ‘·j·÷s¡T

#˚XÊs¡T ø£<ë.
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In 1831, while observing cells in the
epidermis of Orchid leaves, Robert
Brown noticed a circular spot that was
slightly more opaque than the
surrounding areas (Fig-6). He noted that
similar structures were present in other
cells as well. Robert Brown claimed that
this structure was an integral part of the
cell and called it nucleus.

Fig-6 : Plant Cell

In the above figure we can see
stomata and nucleus. Stomata are the
pores through which the leaves exchange
the gases.

Cytoplasm

Stomata
Cell wall
Cell

membrane

Nucleus

Activity-4

Observation of the Nucleus in
onion peel cells

For this, you need to peel a membrane
from an onion once again. Now keep this
membrane on a slide and add 1-2 drops of
the stain (saffranin, methylene blue or red
ink). Cover this with a cover slip and leave
it for about five minutes. Then add water
drop-wise from one side of the cover slip
while removing the extra water with a filter
paper from the other side. This will help in
washing away the extra stain. Now observe
this slide under a microscope.

The blue or red spot observed within
the cell is the nucleus.

Now let us see the nucleus in our own
cells (animal  cells).

Acitivity-5
Observation of the Nucleus in
cheek cells

You could also take cells from the
inner layer of the cheek, stain them with
saffranin or methylene blue and try to
observe the nucleus in them using
microscope.

Now let us compare the onion and the
cheek cells.

Fig-7 : Onion cell showing nucleus (stained)

Nucleus

Cytoplasm

Cell wall

Cell
membrane

Robert Brown (1773-1858)
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1831e dü+e‘·‡s¡+˝À Ä]ÿ&é |üÁ‘ê\

u≤Vü≤´#·s¡à ø£D≤\T |ü]o*düTÔqï|ü&ÉT ø£D+˝À

#·T≥÷º ñqï |ü]düsê\ ø£+fÒ <ä≥ºyÓTÆq #·Tø£ÿ˝≤+{Ï

ìsêàD≤ìï  ÁuÖHé >∑T]Ô+#ê&ÉT (|ü≥eTT`6).

Ç≥Te+{Ï >∑T+Á&Éì ìsêàD≤\T $T>∑‘ê ø£D≤\˝À

≈£L&Ü |ü]o*+#ê&ÉT. ÁuÖHé á ìsêàD≤\T ø£D+˝À

n+‘·sê“¤>∑eTì uÛ≤$+#ê&ÉT. M{ÏH˚ πø+Á<äø£+ nì

nHêï&ÉT.

Bì ø√dü+ eTs√kÕ] ñ*¢>∑&É¶ qT+&ç ñ*¢bıs¡qT

‹j·÷´*. bıs¡qT ôdÌ¢&éô|’ ñ+∫ 1`2 #·Tø£ÿ\

s¡+»ø±ìï (kÕÁ|òüìHé ˝Ò<ë $T~∏©Hé ã÷¢ ˝Ò<ë

mÁs¡dæsê) yÓj·÷´*. <ëìì ø£esY dæ¢|t‘√ ø£|æŒ 5ìˆˆ\T

ø£<ä\Ã≈£î+&Ü ñ+#ê*. ‘·s¡Tyê‘· ø£esY dæ¢|t≈£î ̌ ø£yÓ’|ü⁄

#·Tø£ÿ\T #·Tø£ÿ\T>± ̇ s¡Tb˛dü÷Ô n~Ûø£+>± ñqï ̇ {Ïì

¬s+&ÉeyÓ’|ü⁄ qT+&ç |òæ\ºsY ù||üsY‘√ n~› rdæy˚j·÷*.

Ç~ n~Ûø£+>± ñqï s¡+»q+ ‘=\–+#·T≥≈£î düVü‰j·T

|ü&ÉT‘·T+~. Ç|ü&ÉT ôdÌ¢&éqT dü÷ø£åà<ä]Ùì düVü‰j·T+‘√

#·÷&É+&ç.

 ô|’ |ü≥+˝À eTq+ πø+Á<äø£+‘√ bÕ≥T eT÷&ÉT

|üÁ‘·s¡+Á<Ûë\qT ≈£L&Ü #·÷&Ée#·TÃ. |üÁ‘·s¡+Á<Ûë\

<ë«sêH˚ Ä≈£î\T yêj·TT e÷]Œ&ç #˚kÕÔsTT.

˙\+ Ò̋<ë ms¡T|ü⁄ s¡+>∑T˝À ñ+&˚ #·Tø£ÿ˝≤+{Ï

ìsêàDy˚T ø£D+˝Àì πø+Á<äø£+.

Ç|ü&ÉT eTq X¯Øs¡+˝Àì ø£D≤\˝À (»+‘·T

ø£D+) πø+Á<äø±ìï #·÷<ë›+.

MT H√{Ï ˝À|ü* bıs¡ qT+&ç ãT>∑Zø£D≤\qT

ùdø£]+#·+&ç. $T~∏∏©Héã÷¢ ˝Ò<ë kÕÁ|òüìHé ˝≤+{Ï

s¡+»ø±\‘√ s¡+»q+ (Stain) #˚dæq ‘·s¡Tyê‘·

yê{Ï̋ Àì πø+Á<äø±\qT yÓTÆÁø√k˛ÿ|t̋ À |ü]o*+#·+&ç.

ñ*¢bıs¡˝Àì ø£D≤\qT, ãT>∑Z˝Àì ø£D≤\qT

b˛\Ã+&ç.

ø£DÁ<äe´+

πø+Á<äø£+

ø£Dø£e#·+

ø£D‘·«#·+

ø£DÁ<äe´+

|üÁ‘·s¡+Á<Ûä+

ø£Dø£e#·+

πø+Á<äø£+

ø£D‘·«#·+
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Fig-9(a) :
Chlamydomonas

• What structures are observed in the cells?
• Did you see a tiny dark stained body in

all the cells?
• Are they located in the centre in both

the cells?
• What is the difference between

membrane of onion cell and cheek cell?

The outer layer of a cheek cell is the
cell membrane. This gives a shape to the
cell and selectively allows substances to
pass through it, in and out of the cell. About
this you will learn more in higher classes.
In the cells of the onion peel, the outer
covering is clearer than in cheek cells. It
is because there is another layer present
over the cell membrane, known as the cell
wall. This gives rigidity and strength to the
cell.

In both the cells you can find a dense
round bodies. These structures are called
Nuclei. In cheek cells the nucleus is
present more or less at the centre of the
cell, whereas in onion cells it is not in the
centre, but towards periphery. The jelly like
substance between the nucleus and the cell
membrane is called cytoplasm. It is a
heterogeneous material. Ask your teacher
why it is called as heterogeneous.

It contains membrane bound structures,
called cell organelles, as well as more
complex chemicals. Cell organelles help
to carry out several functions within the
cell and you will study them in class IX.
You shall also study why cells are
considered to be, ‘The  basic structural
and functional units of the living body’.

Diversity in Cells

In onion peel cells you
have seen that nearly all cells
are similar in structure and
shape. If you repeat this

experiment with peels of onions of
different size, what do you think your
observations would be? Does bigger
onions have bigger cells?

There are millions of living organisms
in nature. They have different shapes, sizes
and vary in the number of cells they contain.
To know more about this, let us observe
some more cells.

You will observe permanent slides of
Amoeba, Paramoecium, Chlamydomonas
etc. in the chapter on microorganisms. All
these are single celled and are called
unicellular organisms (Uni-single). In
these, the single cell is capable of
performing all the life processes like
obtaining food, respiration, excretion,
growth and reproduction.

Nucleus

Cytoplasm

Cell
Membrane
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ø£D≤\˝À MTs¡T |ü]o*+∫q ìsêàD≤\T@$T{Ï?

∫ø£ÿì s¡+>∑T ø£*–q ∫qï >∑T+Á&Éì ìsêàD≤\T

nìï ø£D≤\˝À >∑eTì+#êsê?

¬s+&ÉT  ø£D≤\ À̋ n$  ø£D≤\  eT<Ûä́ À̋H̊ ñHêïj·÷?

ñ*¢bıs¡˝Àì ø£D≤\T, ãT>∑Z ø£D≤\ ãj·T{Ï

‘·«#·+˝À @yÓTÆHê ‘˚&Ü\T >∑eTì+#êsê?

ãT>∑Zø£D≤\ #·T≥÷º ñqï bıs¡qT  (Cell
Membrane) n+{≤s¡T. ø£D‘·«#·+ ø£D≤ìøÏ

Äø±sêìï ÇdüTÔ+~. Ç~ ‘·q >∑T+&Ü πøe\+ ø=ìï

| ü<ësê ú\qT e÷Á‘ ·y ˚ T ˝À| ü*ø Ï ãj· T{ Ïø Ï

Á|üeVæ≤+#·&ÜìøÏ nqTeT‹düTÔ+~. Bì >∑T]+∫ eT]ìï

$esê\qT ô|’ ‘·s¡>∑‘·T\˝À H˚s¡TÃ≈£î+{≤s¡T. ñ*¢bıs¡

ø£D≤\ ‘·«#·+, ãT>∑Z ø£D≤\ ‘·«#·+ ø£+fÒ düŒwüº+>±

ñ+≥T+~. m+<äTø£+fÒ ñ*¢  bıs¡ ø£D≤\‘·«#·+ ô|’q

eTs=ø£ bıs¡ ñ+≥T+~. BìH˚  (Cell
wall) n+{≤s¡T. Ç~ ø£D≤ìøÏ ø±e\dæq |ü≥T‘ê«ìï,

ã˝≤ìï ÇdüTÔ+~.

¬s+&ÉT ø£D≤\˝À ∫ø£ÿì s¡+>∑T ø£*–e⁄qï >∑T+Á&Éì

ìsêàD≤\qT MTs¡T #·÷&Ée#·TÃ. á ìsêàD≤\H˚

 (Nuclei) n+{≤s¡T. ãT>∑Zø£D≤\˝À

πø+Á<äø£+ <ë<ë|ü⁄>± ø£D+ eT<Ûä́ ˝ÀH̊ ñ+≥T+~. ø±ì

ñ*¢bıs¡ ø£D≤\˝À πø+Á<äø£+ eT<Ûä́ ˝À ø±≈£î+&Ü ø=+#Ó+

|üø£ÿ>± ñ+≥T+~. ø£D‘·«#êìøÏ, πø+Á<äø±ìøÏ eT<Ûä́

ñqï õ> ∑ Ts ¡ T˝≤+{ Ï | ü<ësê úìï 

(Cytoplasm) n+{≤s¡T. Ç~ ̌ ø£ $C≤rj·T |ü<ës¡ú+

(Heterogeneous Substance). Bìì $C≤rj·T

|ü<ës¡úeTì m+<äTø£+{≤s√ MT {°#·s¡TqT n&ç–

‘Ó\TdüTø√+&ç.

Bì˝À (Cell Organelles)
nqã&˚ ‘·«#·+‘√ ≈£L&çq ìsêàD≤\T, dü+øÏ¢wüº

s¡kÕj·THê\T ≈£L&Ü ñ+{≤sTT. ø£D≤+>±\T ø£D+˝À

y˚s¡Ty˚s¡T $<ÛäT\T ìs¡«Væ≤+#·&É+˝À ‘√&ÉŒ&É‘êsTT.

ø£D≤+>±\ >∑T]+∫, 

m+<äT≈£î uÛ≤$kÕÔs¡H˚ $wüj·÷\ >∑T]+∫ 9e

‘·s¡>∑‹˝À ‘Ó\TdüT≈£î+{≤s¡T.

ñ*¢bıs¡ ø£D≤\T <ë<ë|ü⁄>± n˙ï

ˇπø Äø±s¡+, ˇπø |ü]e÷D+˝À

ñHêïsTT nì |ü]o*+#ês¡T ø£<ë! Ç<̊

ø£è‘ê´ìï y˚s¡Ty˚s¡T |ü]e÷D+˝À

ñ+& ˚ ñ* ¢> ∑& É ¶\‘√ # ˚ ùd Ô ,  MT

|ü]o\q\T m˝≤ ñ+{≤j·Tì uÛ≤$düTÔHêïsê? ô|<ä›

ñ*¢>∑&É¶̋ À ô|<ä› ø£D≤\T ñ+{≤j·÷?

Á|üø£è‹˝À \ø£å̋ ≤~ JesêdüT\T ñHêïsTT. n$

s¡ø£s¡ø±\ Äø±sê\˝À, |ü]e÷D≤\˝À ñ+{≤sTT.

M{Ï̋ À ñ+&˚ ø£D≤\ dü+K´˝ÀqT ‘˚&Ü\T+{≤sTT.

Bì >∑T]+∫ eT]+‘· ‘Ó\TdüT ø√e&ÜìøÏ eT]ø=ìï

ø£D≤\qT |ü]o*<ë›+.

dü÷ø£åàJe⁄\ #·]Á‘· bÕsƒ¡+˝À MTs¡T nMTu≤,

bÕs¡MTdæj·T+, u≤´ø° º]j·÷, ø±¢$T&√yÓ÷Hêdt,

yÓTT<ä̋ …’q yê{Ï jÓTTø£ÿ XÊX¯«‘· ôdÌ¢&é\T |ü]o*kÕÔs¡T.

á Je⁄\˙ï π̌ø ø£D+‘√ ì]à‘·yÓTÆq$, M{Ïì 

 (Unicellular organisms) n+{≤s¡T.

M{Ï˝À ˇπø ø£D+ ñ+≥T+~. ÄVü‰s¡ùdø£s¡D,

XÊ«düÁøÏj·T, $düs¡®q, ô|s¡T>∑T<ä\  eT]j·TT Á|ü‘·T´‘·Œ‹Ô

˝≤+{Ï JeÁø Ïj · T\ìï+{Ïì á ˇπø ø £D+

ìs¡«Væ≤+#·>∑*π> kÕeTs¡ú́ + ø£*– ñ+≥T+~.

πø+Á<äø£+

ø£DÁ<äe´+

ø£D‘·«#·+
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Fig-9(b) : Amoeba

Fig-9 : Unicellular organisms
Fig-9(c) : Escherichia coli (Bacteria)

Nucleus

Pseudopodia

Living organisms having more than one
cell are called multicellular organisms.
Basic life processes in multicellular
organisms are carried out by different types
of cells.

Activity-6

Observing cells in a leaf
Take a peel of grass leaf on the slide,

put a drop of water, cover it with a cover
slip and observe it under the microscope.

Is your observation similar to the one
given in fig-10? You may have seen different
types of cells or groups of cells in the slide.

You can do this experiment with other
leaves as well. It is preferable to choose
thin leaves.

Observe the given diagram of a section
of the stem of Tridax/Spinach. Note the
different types of cells that you observe in
the section. Fig-11 shows 4 different
groups of cells as described below:

Group A cells form the outermost
layer of the stem and they give shape to the
stem as well as protection.

Major portion of stem is made up of
group B cells. In a green stem this portion
has special organs that carry out
photosynthesis.

Group C consists of cells that join
together to form long structures that
conduct food and water in the plant body.

Group D cells are present in the centre
of a young stem and form a hollow structure
in the matured stem.

Thus in Transverse section of Tridax
(Gaddichamanthi) /spinach stem you can
see different shapes of cells in one plant.
Think why do the stems contain different
types of cells?

Fig-10 : Cells in a grass leaf
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á Á|üjÓ÷>±ìï Ç‘·s¡ Ä≈£î\‘√ #̊j·Te#·TÃ ø±˙

|ü\Ãì Ä≈£î\qT MTs¡T mqTïø√e\dæ ñ+≥T+~.

øÏ+<ä Çe«ã&çq >∑&ç¶ #êeT+‹/ bÕ\≈£Ls¡ ø±+&É+

n&ÉT¶ø√‘· |ü{≤ìï |ü]o*+#·+&ç. n&ÉT¶ø√‘·̋ À MTs¡T

> ∑eTì+∫q y ˚s ¡ Ty ˚s ¡ T  s ¡ø±\ ø £D≤\qT

|ü]o*+#·e#·TÃqT. |ü≥+`11˝À #·÷|æq≥T¢

n&ÉT¶ø√‘·̋ À ÁøÏ+<ä $e]+∫q Hê\T>∑T s¡ø± …̋’q ø£D≤\

>∑T+|ü⁄qT #·÷&Ée#·TÃ.

ˇø£ ̋ Ò‘· >∑&ç¶ Ä≈£î bıs¡qT rdüTø=ì <ëìì ̌ ø£

ôdÌ¢&éô|’q ô|{Ïº ̇ {Ï#·Tø£ÿ ẙj·T+&ç. <ëìì ø£esY dæ¢|t‘√

ø£|æŒ dü÷ø£åà<ä]Ùì‘√ |ü]o*+#·+&ç.

 ̋ Àì ø£D≤\T ø±+&É+ ãj·T{Ï bıs¡qT

@s¡Œs¡TkÕÔsTT. Ç$ ø±+&ÜìøÏ Äø±s¡+, s¡ø£åDìkÕÔsTT.

ø±+&É+˝À m≈£îÿeuÛ≤>∑+ ˝Àì ø£D≤\‘√

ì]à‘·yÓTÆ ñ+≥T+~. Ä≈£î|ü#·Ãì ø±+&Ü\˝À á

uÛ≤>±\˝À ñ+&˚  Á|ü‘˚́ ø£yÓTÆq ìsêàD≤\T øÏs¡D»q´

dü+jÓ÷>∑ÁøÏj·TqT ìs¡«]ÔkÕÔsTT.

 ̋ Àì ø£D≤\˙ï ø£*dæb˛sTT bı&ÉyÓ’q

ìsêàD≤\T>± @s¡Œ&ç yÓTTø£ÿ <˚Vü‰ìøÏ ˙s¡T, ÄVü‰s¡+

düs¡|òüsê #˚kÕÔsTT.

˝À ø£D≤\T ˝Ò‘·ø±+&É+ eT<Ûä´˝À

ñHêïsTT. eTT<äTs¡T ø±+&É+˝À á Á>∑÷|ü⁄˝À ø£D≤\

kÕúq+˝À U≤∞ ìsêàD≤\qT @s¡Œs¡TkÕÔsTT.

á $<Ûä+>± >∑&ç¶ #˚eT+‹/ bÕ\≈£Ls¡ ø±+&É+

n&ÉT¶ø√‘·̋ À ẙπs«s¡T Äø±sê\˝À ñ+&̊ ø£D≤\ìï+{Ïì

π̌ø yÓTTø£ÿ˝À #·÷&É>∑\T>∑T‘ê+. $$<Ûä s¡ø±\ ø£D≤\T

ø±+&É+˝À m+<äT≈£î ñHêïjÓ÷ Ä˝À∫+#·+&ç?

MTs¡T |ü]o*+∫q~ |ü≥+`10˝À Çe«ã&çq

|ü≥+ e÷~]>±H˚ ñ+<ë? Ä ôd¢Ì&é̋ À $$<Ûä s¡ø±\T

ø£D≤\T Ò̋<ë ø£D≤\ >∑T+|ü⁄\T #·÷dæ ñ+{≤s¡T.
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ø£|æŒ dü÷ø£åà<ä]Ùì‘√ |ü]o*+#·+&ç.

SCERT, T
ELA

NGANA

ø£|æŒ dü÷ø£åà<ä]Ùì‘√ |ü]o*+#·+&ç.

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

ãVüQø£D Je⁄\+{≤s¡T. ãVüQø£D Je⁄\˝À $$<Ûä

SCERT, T
ELA

NGANA

ãVüQø£D Je⁄\+{≤s¡T. ãVüQø£D Je⁄\˝À $$<Ûä

s¡ø±\ ø£D≤\T ÁbÕ<∏ä$Tø£ JeÁøÏj·T\qT ìs¡«]ÔkÕÔsTT.

SCERT, T
ELA

NGANA

s¡ø±\ ø£D≤\T ÁbÕ<∏ä$Tø£ JeÁøÏj·T\qT ìs¡«]ÔkÕÔsTT.



44 Free distribution by T.S. Government 2022-23 Cell - The Basic Unit of Life

Fig-12 : Shapes of the different cells in the human body

Smooth Muscle Cell

Bone Cell

Striated Muscle Cell

Blood Cells

Red Blood Cells White Blood Cells

Granulocytes Agranulocytes

Monocyte LymphocyteNeutrophil EosinophilBasophil

Fill the following table with the help of your teacher or with library books.

S. No.  Name of the Cell  Shape of the Cell  Parts
observed in it

1 RBC
2 Smooth Muscle Cell
3 Nerve Cell
4 Bone Cell
5 White blood cell
6 Striated muscle cell

Activity-7
Observe the given figures of different kinds of cells in the human body. Observe

permanent slides of these cells in your school laboratory.
Draw the diagram of these and label the parts that you have learnt so far and collect

information about the functions of these cells.
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ÁøÏ+<ä Ç∫Ãq e÷qe X̄Øs¡+˝Àì $$<Ûä s¡ø±\ ø£D≤\ |ü{≤\qT |ü]o*+#·+&ç. MT bÕsƒ¡XÊ\ Á|üjÓ÷>∑XÊ\˝À

ñ+&˚ á ø£D≤\ XÊX¯«‘· ôdÌ¢&é\qT |ü]o*+#·+&ç.

|ü]o*+∫q yê{Ï |ü{≤\T ^∫, MTs¡T Ç|üŒ{Ï es¡≈£î ‘Ó\TdüT≈£îqï uÛ≤>±\T >∑T]Ô+#·+&ç. á ø£D≤\T

ìs¡«]Ô+#˚ $<ÛäT\ düe÷#êsêìï ùdø£]+#·+&ç.

Á>∑+<∏ë\j·T |ü⁄düÔø±\ Ä<Ûës¡+>± Ò̋<ë MT ñbÕ<Ûë´j·TTì düVü≤ø±s¡+‘√ øÏ+~ |ü{Ïºø£ ì+|ü+&ç.

 1. mÁs¡s¡ø£Ô ø£D+

 2. qTqT|ü⁄ ø£+&És¡ ø£D+

 3. Hê&ûø£D+

 4. meTTø£ ø£D+

 5. ‘Ó\¢s¡ø£Ôø£D+

 6. πsœ‘· ø£+&És¡ ø£D+
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• Are there any similarities in shape of
the cells?

• Do you find nuclei in all the cells?

• Can you name the longest cell in all
animals?

So far you have seen many kinds of
cells. Are all cells similar in shape and
size? The shape and size of cells vary
considerably but all of the cells are
ultimately determined by the specific
function of the cells.

How do you define the shape of
Amoeba? You may say that the shape appear
irregular. In fact Amoeba  has no definite
shape. It keeps on changing its shape by
protruding out of its body. These are called
Pseudopodia (Pseudo: false, Podia: feet).
The projections appear and disappear.
Pseudopodia help Amoeba in feeding &
locomotion.

Are the cells in an elephant larger
than the cells in a man?

 Have you listened to the words of the cell? Guess how big a cell is? Is the number and

sizes of cells in both man and elephant the same? Are the cells of an elephant bigger than

that of a man? The size of the cells in living organism may be as small as the millionth of a

meter (micron) or may be as large as a few centimeters.

I may be very tiny
and you may be

large but without me
no function would

go on. I am the most
important unit of all

organisms
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ø£D≤\ Äø±s¡+˝À @yÓTÆHê b˛*ø£\T ñHêïj·÷?

nìï ø£D≤\˝À πø+Á<äø±\qT MTs¡T #·÷XÊsê?

nìï »+‘·Te⁄\˝À @ ø£D+  m≈£îÿe  bı&Ée⁄

ñ+≥T+<√ #Ó|üŒ>∑\sê?

Ç|üŒ{Ï es¡≈£î #ê˝≤ s¡ø±\ ø£D≤\T #·÷XÊs¡T

ø£<ë! nìï ø£D≤\T Äø±s¡+, |ü]e÷D+˝À ˇπø

$<Û ä+>± ñHêïj·÷? ø£D+ jÓTTø£ÿ Äø±s¡+,

|ü]e÷D+˝À #ê˝≤ uÛÒ<ë\Tqï|üŒ{Ïø° n+‹eT+>±

ø£D≤\˙ï yê{Ï Á|ü‘˚´ø£ $<ÛäT\ <ë«sê >∑T]Ô+|ü

ã&É‘êsTT.

nMTu≤  @ Äø±s¡+˝À ñ+≥T+~? nMTu≤

nÁø£e÷ø±s¡+˝À ø£qã&ÉT‘·T+<äì MTs¡T nqe#·TÃ. ndü\T

nMTu≤≈£î dæús¡yÓTÆq Äø±s¡+ Ò̋<äT. n~ ‘·q X¯Øsêìï

eTT+<äT≈£î bı&ÉT#·T≈£î e#˚Ã˝≤ #˚j·T&É+ <ë«sê

m|üŒ{Ïø£|ü⁄Œ&ÉT  ‘·q  Äø±sêìï e÷s¡TÃ≈£î+≥T+~.  M{Ïì

 (Pseudopodia) n+{≤s¡T. nMTu≤

#·\q+˝À, ÄVü‰s¡ ùdø£s¡D˝À eTT+<äT≈£î bı&ÉT#·T≈£î

e∫Ã n<äèX̄´+ nj̊T´ $T<Ûë´bÕ<ë\T düVü‰j·T|ü&É‘êsTT.

ø£D+ #Ó|æŒq e÷≥\T $Hêïs¡T ø£<ë! ø£DeTT m+‘· ô|<ä›>± ñ+≥T+<√ }Væ≤+#·+&ç? @qT>∑T˝Àq÷,

eTìwæ̋ Àq÷ ñ+&˚ ø£D≤\ dü+K´, |ü]e÷D+ ˇø£ÿfÒHê? eTìwæ̋ Àì ø£D≤\ ø£+fÒ, @qT>∑T˝À ø£D≤\T

ô|<ä›yê? düJe⁄\˝À ø£D≤\T |ü]e÷D+˝À #ê˝≤ ∫qï$>± n+fÒ MT≥sY̋ À $T*j·THé e+‘·T (yÓTÆÁø±Hé)

qT+&ç Ò̋<ë ô|<ä›>± ø=ìï ôd+{°MT≥s¡¢ es¡≈£î ñ+&Ée#·TÃ.

H˚qT dü÷ø£Î+>± ñ+&=#·TÃ,

˙e⁄ #ê˝≤ ô|<ä›>± ñ+&=#·TÃ. ø±˙

H˚qT ̋ Òì<˚ @ |ü̇  »s¡T>∑<äT. H˚qT

nìï Je⁄˝À¢ ñ+&˚ eTTK´yÓTÆq

eTÚ[ø£ Á|üe÷D≤ìï.
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Majority of the cells are too small to
be seen with unaided eye. They can be seen
only through a microscope. The smallest
cell 0.1 to 0.5 micrometers (Microns) is
found in Bacteria. A  human liver and kidney
cell is 20 to 30 micrometers in size.

1 Meter  = 100 Centimeters (cm)
1 centimeter = 10 millimeters (mm)
1 millimeter = 1000 micrometers/

microns (µm)
1 micrometer = 1000 nano meters (nm)

Some of the cells can be seen with
naked eyes. Human nerve cell is  nearly
about 90 to 100 cms. long. The largest cell,
measuring nearly 17 cm X 18 cm, is the
egg of an Ostrich.

The size of the cell is related to its
function. For example, nerve cell in both
in man and elephant are long and branched.
They perform the same function of
transferring message in both of them.

 The size of the organism is depends
on the number of cells and not on the size
of the cell. Cells are of different shapes,
sizes, and number.

Key words

What we have learnt

Cell, Cell membrane, Cell Wall, Cytoplasm, Nucleus, Unicellular,
Multicellular, Organelles, Pseudopodia, staining, magnification, focusing.

All living organisms are made of cells.
Cells were first observed by Robert Hooke in 1665.
The cell has 3 main parts- The cell membrane, Cytoplasm, Nucleus.
Robert Brown discovered nucleus in orchid leaf.
Plant cell having an additional layer around the cell membrane termed as cell wall.
Cell wall gives strength and rigidity to plant cells.
Cell exhibits a variety of shapes and sizes and number.
Single celled Organisms are called unicellular organisms and those with more than
one cell are called multicellular organisms.
Basic functions in multicellular organisms are carried out by different types of cells.
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Cell, Cell membrane, Cell Wall, Cytoplasm, Nucleus, Unicellular,
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Multicellular, Organelles, Pseudopodia, staining, magnification, focusing.
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#ê˝≤ ø£D≤\T dü÷ø£åà+>± ñ+&É&É+ e\¢ yê{Ïì

ø£+{Ï‘√ #·÷&É˝Ò+. yê{Ïì dü÷ø£åà<ä]Ùì‘√ e÷Á‘·y˚T

#·÷&É>∑\+. n‹ ∫qï ø£D+ 0.1 qT+&ç 0.5 yÓTÆÁø√

MT≥s¡T¢ (yÓTÆÁø±qT¢) u≤´ø°º]j·÷˝À ñ+≥T+~. e÷qe⁄ì

ø± Ò̋j·T ø£D≤\T, eT÷Á‘·|æ+&Ü\ ø£D≤\T 20 qT+&ç 30

yÓTÆÁø√ MT≥s¡¢ |ü]e÷D+˝À ñ+{≤sTT.

1 MT≥s¡T   R 100 ôd+.MT.  (cm)

1 ôd+.MT.   R 10 $T©¢MT≥s¡T¢ (mm)

1 $T©¢MT≥s¡T R 1000 yÓTÆÁø±qT¢/yÓTÆÁø√MT≥s¡T¢ ( m)

1 yÓTÆÁø√ MT≥s¡T R 1000 HêH√MT≥s¡T¢ (nm)

ø=ìï ø£D≤\qT ø£+{Ï‘√ #·÷&É>∑\+. e÷qe⁄ì

Hê&ûø£D+ düTe÷s¡T 90 qT+&ç 100ôd+.MT. bı&Ée⁄

ñ+≥T+~. ñÁwüº|üøÏå (ÄÁdæº#Y) >∑T&ÉT¶ nìï+{Ï ø£+fÒ ô|<ä›

ø£D+. <ëì |ü]e÷D+ düTe÷s¡T>± 17 ôd+.MTI18 ôd+.MT

ñ+≥T+~.

ø£D+ jÓTTø£ÿ |ü]e÷D+ n~ ìs¡«]Ô+#̊ $<ÛäT\≈£î

dü+ã+<Û ä+ ø£*– ñ+≥T+~. ñ<ëVü≤s ¡D≈£î

@qT>∑T˝ÀqT, eTìwæ̋ ÀqT ñ+&̊ Hê&ûø£D+ bı&Ée⁄>±,

XÊU≤j·TT‘·+>± ñ+≥T+~. n~ ¬s+&ç+{Ï˝ÀqT

düe÷#êsêìï ã~© #̊j·T&É+ nH̊ ̌ πø s¡ø£yÓTÆq $~Ûì

ìs¡«Væ≤düTÔ+~.

J$ jÓTTø£ÿ |ü]e÷D+ Ä J$˝Àì ø£D≤\ dü+K´

MT<ä Ä<Ûës¡|ü&ç ñ+≥T+~. ø±˙ ø£D+ jÓTTø£ÿ

|ü]e÷D+ MT<ä ø±<äT. ø£D≤\T $$<Ûä s¡ø±\

Äø±sê\T, |ü]e÷D≤\T, y˚s¡Ty˚s¡T dü+K´˝À¢

ñ+{≤sTT.

düJe⁄\˙ï ø£D≤\‘√ ì]à‘·yÓTÆqy˚.

yÓTT≥ºyÓTT<ä≥ 1665 dü+ˆˆ˝À sêãsYºVüQø˘  ø£D≤\qT |ü]o*+#ê&ÉT.

ø£DeTT˝À ø£D‘·«#·+, ø£DÁ<äe´+, πø+Á<äø£+ nH˚  3 eTTK´ uÛ≤>±\T+{≤sTT.

sêãsYºÁuÖHé Ä]ÿ&é |üÁ‘ê\˝À πø+Á<äø±ìï ø£qT>=Hêï&ÉT.

eèø£åø£D+˝À ø£D‘·«#·+ #·T≥÷º n<äq|ü⁄ bıs¡ ñ+≥T+~. <ëìì ø£Dø£e#·+ n+{≤s¡T.

ø£Dø£e#·+ yÓTTø£ÿ ø£D≤\≈£î ã˝≤ìï, >∑{Ïº<äHêìï ÇdüTÔ+~.

ø£D≤\T |ü]e÷D+, Äø±s¡+ eT]j·TT dü+K´˝À yÓ’$<Ûë´ìï Á|ü<ä]ÙkÕÔsTT.

π̌ø ø£D+ ñqï Je⁄\qT @ø£ø£DJe⁄\˙, ˇø£{Ïø£+fÒ m≈£îÿe ø£D≤\Tqï Je⁄\qT ãVüQø£D Je⁄\˙

n+{≤s¡T.

ãVüQø£D Je⁄\˝À $$<Ûä s¡ø±\ ø£D≤\T ÁbÕ<∏ä$Tø£ JeÁøÏj·T\T ìs¡«]ÔkÕÔsTT.
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Improve your learning

1. Who discovered the cell for the first time? What procedure did he
follow? (AS 1)

2. Name the factors on which shape of the cells depend? (AS1)
3. What are the differences between unicellular and multi cellular organisms? (AS1)
4. How will you prepare slide without drying quickly? (AS1)
5. Deekshith said that, “we can’t see cells with unaided eye”. Is the statement true or false?

Explain. (AS1)
6. Correct the statement and if necessary rewrite. (AS1)

a. Cell wall is essential in plant cells.
b. Nucleus controls cell activity
c. Unicellular organisms perform all life processes like respiration, excretion,

growth, and reproduction.
d. To observe nucleus and organelles clearly, staining is not necessary.

7. Describe the functions of nucleus. (AS1)
8. What is difference between cells in onion peel and cells in spinach? (AS1)
9.   Label parts of diagrammes given in page 52, And identify which is plant cell and which

is animal cell. (AS5)
10. What questions will you pose to know about diversity in cells? (AS2)
11. If you want to know about unicellular and multi cellular organisms, what questions will

you pose? (AS 2)
12. Get some floating slime from a puddle. Pick a very small amount of it and separate out

one fiber, put it on a slide and observe it under the microscope. Draw the digram of what
you observed. (AS 3)

13. Collect different kinds of leaves from your surroundings and observe the shapes of the
epidermal cells under microscope. Make a table which contains serial number, name of
the leaf, shape of the leaf, shape of the epidermal cells. Do not forget to write specific
findings below the table. (AS 4)

14. Make sketches of animal and plant cells which you observe under microscope. (AS5)
15. Ameer said “Bigger onion has larger cells when compared to the cells of smaller onions”!

Do you agree with his statement or not? Explain why?  (AS 2)
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1. yÓTT≥ºyÓTT<ä≥ ø£D≤ìï mes¡T ø£ìô|{≤ºs¡T? Äj·Tq @ |ü<ä∆‹ì

nqTdü]+#ês¡T? ( AS 1)
2. ø£D+ jÓTTø£ÿ Äø±s¡+ @j˚T n+XÊ\ô|’ Ä<Ûës¡|ü&ç ñ+≥T+~?

( AS 1)
3. @ø£ø£DJe⁄\≈£î, ãVüQø£DJe⁄\≈£î eT<Ûä́  >∑\ ‘˚&Ü\T @$T{Ï? ( AS 1)
4. ‘·«s¡>± Ä]b˛≈£î+&Ü ôdÌ¢&éqT MTs¡T m˝≤ ‘·j·÷s¡T #˚kÕÔs¡T? ( AS 1)
5. ªªeTq+  ø£D≤\qT  ø£+{Ï‘√  #·÷&É˝Ò+µµ nì BøÏå‘Y #ÓbÕŒ&ÉT. á yêø£´+ ‘·bÕŒ? ˇbÕŒ?

$e]+#·+&ç. ( AS 1)
6. øÏ+~ yêø±´\qT dü]#˚dæ, ˇø£y˚fi¯ nedüs¡yÓTÆ‘˚ düe]+∫ sêj·T+&ç. ( AS 1)

m. ø£Dø£e#·+ eèø£åø£D≤\≈£î ‘·|üŒì dü]>± nedüs¡+.

_. πø+Á<äø£+ ø£D+ jÓTTø£ÿ ÁøÏj·T\qT ìj·T+Á‹düTÔ+~.

dæ. @ø£ø£DJe⁄\T XÊ«düÁøÏj·T, $düs¡®q, ô|s¡T>∑T<ä\ eT]j·TT Á|ü‘·T´‘·Œ‹Ô ̋ ≤+{Ï JeÁøÏj·T\ìï+{Ï̇

   ìs¡«Væ≤kÕÔsTT.

&ç. πø+Á<äø£+, ø£D≤+>±\T düŒwüº+>± #·÷&É{≤ìøÏ s¡+»q+ #˚j·Tqedüs¡+ Ò̋<äT.

7. πø+Á<äø£+ $<ÛäT\qT $e]+#·+&ç. ( AS 1)
8. ñ*¢ bıs¡̋ Àì ø£D≤\≈£î, >∑&ç¶ #˚eT+‹ ø±+&É+˝Àì ø£D≤\≈£î ‘˚&Ü\T ‘Ó\Œ+&ç. ( AS 1)
9. 53e ù|õ˝À Çe«ã&çq |ü{≤\˝À uÛ≤>±\T >∑T]Ô+#·+&ç. M{Ï̋ À @~ eèø£å ø£DyÓ÷, @~ »+‘·T
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Fig-13: Compound Microscope
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16. How do you appreciate the fact that
animals, human beings and trees are
made of cells,which are very small and
we can look at them through
microscope? (AS 6)
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ANNEXURE

Major improvements were
made in microscopes from
around 400 years ago. In the
early days, there used to be just
a single lens in the microscope.
This is known as the simple
microscope. Gradually better
lenses were made.

The compound microscope
with a combination of more
than one lens was also invented.

17. Deepak said, “A plant can’t stand erect
without cell wall ”? Do you support this
statement? (AS 7)
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ø£≥ø±\T ‘·j·÷s¡T#˚XÊs¡T.
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ø£≥ø±\‘√ dü+j·TTø£Ô dü÷ø£åà<ä]Ùì

(Compound microscope) qT

ø£qT>=q&É+ »]–+~.
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The first compound microscope was made in the year 1595 by the scientist named

Jaquarius Janssen. Robert Hooke’s microscope too was a compound microscope. With the

advent of compound microscopes, more detailed observations were made possible. Let us

see how we can use the microscope.

The correct way to use microscope.

Recall what you have learnt in class VI about microscope. Now let us learn correct way

to use microscope.

1. Check the microscope in the following way (a) remove the lens cap and take out the

lens, clean it with soft and clean cloth. (b) If the knob is loose, change the piece of

valve tube covering it. (c) Mirror of the microscope is always to be kept clean. Adjust

it to light in such an angle that you see a bright back ground, while looking through the

lens.

2. Usually you will find three or four objective lenses on a microscope. They are 4X,

10X, 40X and 100X powers. When coupled  with a 10X (most common) eyepiece

lens, we get total magnification of 40X (4X times of 10X), 100X, 400X and 1000X.

3. Wash the glass slide well and wipe it dry with clean cloth.

4. You have to move lens up and down till image looks sharp, this is called focussing.
While doing so, make sure that the material doesn’t touch or water in which it is kept

does not touches the lens, to prevent it cover the material with a cover slip.

5. Put a drop of water with finger or dropper on the slide and put specimen in water, you

may use needle brush or babul thorn. With the help of needle, cover specimen with

cover slip. Dry out excess water around cover slip with filter paper.

6. Fasten the slide under the clips on microscope by moving the slide sideways so that the

things you want see focus right under the lens, move the lens up and down to focus.

Now decrease or increase the amount of light by rotating the mirror. Do this until clear

appearance of object with clear magnification is observed.
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yÓTT≥ºyÓTT<ä{Ï dü+j·TTø£Ô dü÷ø£åà<ä]Ùìì 1595dü+ˆˆ˝À »ø±s¡dt C≤q‡Hé nH˚ XÊÁdüÔy˚‘·Ô ‘·j·÷s¡T#˚XÊ&ÉT.

sêãsYºVüQø˘ ‘·j·÷s¡T#˚dæ+~ ≈£L&Ü dü+j·TTø£Ô dü÷ø£åà<ä]ÙH˚. dü÷ø£åà<ä]ÙqT\ Ä$wüÿs¡D‘√ eT]+‘·˝À‘·T>±

|ü]o\q\T »s¡|ü&É+ kÕ<Ûä́ eTsTT+~. dü÷ø£åà<ä]Ùìì m˝≤ ñ|üjÓ÷–+#ê˝À eTq+ Ç|ü&ÉT #·÷<ë›+.

6e ‘·s¡>∑‹˝À dü÷ø£åà<ä]Ùì >∑T]+∫ @$T H˚s¡TÃ≈£îHêïs√ C≤„|üø£+ ‘Ó#·TÃø√+&ç. Ç|ü&ÉT Bìì

ñ|üjÓ÷–+#˚ dü¬s’q $<Ûëq+ H˚s¡TÃ≈£î+<ë+.

1. eTT+<äT>± dü÷ø£åà<ä]Ùìì øÏ+~ $<Ûä+>± ‘·ìF #˚j·T+&ç.

m. ø£≥ø±\≈£î neT]Ãq eT÷‘· rdæ, yÓT‘·Ô{Ï X¯óÁuÛÑyÓTÆq yÓT‘·Ôì ã≥º‘√ ‘·T&Éyê*.

_. ˇø£y˚fi¯ |æ&ç e<äT\T>± ñ+fÒ, <ëìì ø£esY #˚ùd >=≥º+ jÓTTø£ÿ ø£yê{≤ìï e÷sêÃ*.

dæ. yÓTÆÁø√k˛ÿ|t <äs¡ŒD≤ìï nìï y˚fi¯̋ ≤ X¯óÁuÛÑ+>± ñ+#ê*. ø£≥ø£+ qT+&ç #·÷ùd≥|ü&ÉT yÓ\T>∑T dü]>±

   ñ+&˚̋ ≤ <äs¡ŒD≤ìï Ä ø√D+˝À düe]+#ê*.

2. yÓTÆÁø√k˛ÿ|t̋ À kÕ<Ûës¡D+>± 3 ̋ Ò<ë 4 edüTÔ ø£≥ø±\T MT≈£î ø£qã&É‘êsTT. n$  4x, 10x, 40x, 100x

kÕeTs¡ú́ + ø£*– ñ+{≤sTT. eTq+ 10x (kÕ<Ûës¡D+>±) kÕeTs¡ú́ + ñqï nøÏå ø£≥ø±ìï CÀ&ç+∫ |ü]o*ùdÔ,

eTq+ 40x(4I10kÕs¡T¢R40x),100x,400x eT]j·TT 1000x ¬s≥T¢ ô|<ä›~>± es¡∆q+#̊dæ #·÷&É>∑\T>∑T‘ê+

3. >±E |ü\ø£ (ôdÌ¢&é)qT u≤>± ø£&ç– X¯óÁuÛÑyÓTÆq >∑T&É¶‘√ bı&ç>± nj˚T´≥≥T¢ ‘·T&Éyê*.

4. ôdÌ¢&éô|’ ñqï~ düŒwüº+>± ø£ì|æ+#˚ es¡≈£î nøÏå ø£≥ø±ìï ô|’øÏ, øÏ+~øÏ ø£<äbÕ*. BìH˚ ªπø+ÁBø£è‘·+ #˚j·T&É+µ

(Focussing) n+{≤s¡T. á $<Ûä+>± #˚düTÔqï|ü&ÉT ôdÌ¢&éô|’q ñ+∫q |ü<ës¡ú+ Ò̋<ë <ëìô|’ ñqï ˙s¡T

ø£≥ø±ìï n+≥Tø√≈£î+&Ü ìs√~Û+#·&ÜìøÏ <ëìì #ê˝≤ |ü\T#·ì ø£esY dæ¢|t‘√ ø£bÕŒ*.

5. ôdÌ¢&é ô|’q y˚*‘√>±ì, Á&Ü|üsY‘√ >±ì ˇø£ #·Tø£ÿ ˙s¡T b˛j·÷*. |ü]o*+#·<ä\T#·T≈£îqï |ü<ësê∆ìï

Áãwt‘√>±˙, dü÷~‘√>±ì, ‘·TeTàeTT\T¢‘√ >±ì rdæ ˙{Ï#·Tø£ÿ˝À ñ+#ê*. dü÷~ düVü‰j·T+‘√ ø£esY

dæ¢|t‘√ <ëìì ø£bÕŒ*. |òæ\ºsY ù||üsY‘√ n~› n~Ûø£+>± ñqï ˙s¡T rdæy˚dæ bı&ç>± #˚j·÷*.

6. ôdÌ¢&éqT n≥T Ç≥T ø£<äT|ü⁄‘·÷ <ëìô|’ ñqï ôdŒdæeTHé ø£≥ø£+ øÏ+~øÏ e#˚Ã˝≤ neTsêÃ*. yÓ+≥H˚ ôdÌ¢&éqT

|”sƒ¡+ MT<ä ô|{Ïº øÏ¢|t‡ _–+#ê*. edüTÔø£≥ø±ìï ô|’øÏ, øÏ+~øÏ ø£<äT|ü⁄‘·÷ bǫ̀ ø£dt (πø+ÁBø£è‘·+) #Ój·÷´*.

øÏ+~ <äs¡ŒD≤ìï düe]dü÷Ô ‘·–q+‘· ø±+‹ |ü&˚̋ ≤ dü]#˚dæ ôdÌ¢&é MT<ä ôdŒdæeTHé u≤>± ø£qã&˚̋ ≤ #Ój·÷´*.
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3. >±E |ü\ø£ (ôdÌ¢&é)qT u≤>± ø£&ç– X¯óÁuÛÑyÓTÆq >∑T&É¶‘√ bı&ç>± nj˚T´≥≥T¢ ‘·T&Éyê*.
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Áãwt‘√>±˙, dü÷~‘√>±ì, ‘·TeTàeTT\T¢‘√ >±ì rdæ ˙{Ï#·Tø£ÿ˝À ñ+#ê*. dü÷~ düVü‰j·T+‘√ ø£esYSCERT, T
ELA

NGANA

Áãwt‘√>±˙, dü÷~‘√>±ì, ‘·TeTàeTT\T¢‘√ >±ì rdæ ˙{Ï#·Tø£ÿ˝À ñ+#ê*. dü÷~ düVü‰j·T+‘√ ø£esYSCERT, T
ELA

NGANA
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dæ¢|t‘√ <ëìì ø£bÕŒ*. |òæ\ºsY ù||üsY‘√ n~› n~Ûø£+>± ñqï ˙s¡T rdæy˚dæ bı&ç>± #˚j·÷*.
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Fig-14:  Preparation of microscopic slide

Preparation of a microscopic slide

The study material to be viewed under a compound microscope is mounted on a slide. For
this:
1. Microscopic slide is prepared on a 2mm thick, 3cm X 8cm rectangular strip of clear

and clean glass piece called slide.
2. If the object is thin and flat it can be directly placed on the glass slide towards the

centre in a drop of water with the help of a soft and fine brush. A drop of glycerin is
added to the water if the slide is to be kept for longer time. Glycerin saves the material
from drying.

3. If the object is thick, cut it into a thin, nearly 0.5 mm or less thick sections with the
help of a sharp razor. If the object is transparent, it may be stained with iodine, saffranin,
fast green or any other suitable chemical dye, to bring contrast between the kinds of
cells in the material.

4. Place the stained object on a slide. Add a drop of water should cover with cover slip
without forming air bubbles. Remove excess of water on the slide using a blotting or
filter paper. The Cover slip protects the lense of the microscope from coming in contact
with water and specimen. Now your slide is ready to observe.

Staining Techniques

This technique is based on the fact that there are a few coloured substances that get
attached to different parts of a cell. This helps to highlight particular areas in the cell.
These colouring agents are known as stains and the process is called staining. We can use
this technique to observe several things like microorganisms, different parts of the cell,
etc. For this we need to use stains like saffranin, methylene blue etc. Red ink also works as
an adequate stain. To make saffranin solution, dissolve ¼ tea-spoon of saffranin in 100 ml.
of water.
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filter paper. The Cover slip protects the lense of the microscope from coming in contact
with water and specimen. Now your slide is ready to observe.
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n<Ûä́ j·Tq+ #˚j·Te\dæq |ü<ësêúìï dü+j·TTø£Ô dü÷ø£åà<ä]Ùì‘√ #·÷&É&ÜìøÏ ôdÌ¢&é  MT<ä dæ<ä∆+  #Ój·÷´*.

Bì ø√dü+

1. dü÷ø£åà<ä]Ùì ôdÌ¢&é ‘·j·÷s¡T#̊j·T&ÜìøÏ 2 $T.MT. eT+<ä+, 3 ôd+.MT.I8ôd+.MT. ñqï Bs¡È #·‘·Ts¡ÁkÕø±s¡|ü⁄

bÕs¡<äs¡Ùø£|ü⁄ X¯óÁuÛÑyÓTÆq >±E |ü\ø£ ôdÌ¢&é ø±yê*.

2. n<Ûä́ j·Tq+ #˚j·Te\dæq |ü<ës¡ú+ u≤>± |ü\T#·>±, #·<äTqT>± ñ+fÒ <ëìì yÓT‘·Ô{Ï Áãwt kÕj·T+‘√ ôdÌ¢&é

eT<Ûä́ ˝À #·Tø£ÿ ˙s¡T y˚dæ <ëì˝À ñ+#ê*. ˇø£y˚fi¯ ôdÌ¢&éì #ê˝≤ùd|ü⁄ ñ+#·e\dæ eùdÔ ˙{Ï #·Tø£ÿ‘√ bÕ≥T

ˇø£ÿ #·Tø£ÿ –¢dü]Hé #˚sêÃ*. ôdÌ¢&éô|’ ñ+∫q |ü<ës¡ú+ m+&çb˛≈£î+&Ü –¢dü]Hé ø±bÕ&ÉT‘·T+~.

3. n<Ûä́ j·Tq+ #˚j·Te\dæq |ü<ës¡ú+ eT+<ä+>± ñ+fÒ <ëìì |ü<äTHÓ’q uÒ¢&é‘√ |ü\T#·>± <ë<ë|ü⁄ 0.5$T.MT.

Ò̋<ë n+‘·ø£+fÒ ‘·≈£îÿe eT+<ä+ ñ+&˚≥≥T¢ ø√j·÷*. ˇø£y˚fi¯ n<Ûä́ j·Tq+ #˚ùd |ü<ës¡ú+ bÕs¡<äs¡Ùø£+>±

ñ+fÒ <ëìì njÓ÷&çHé, kÕÁ|òüìHé, bòÕdtºÁ^Hé ̋ Ò<ë Ç‘·s¡ ‘·–q s¡kÕj·Tq|ü⁄ s¡+>∑T\‘√ s¡+»q+ #Ój·÷´*.

Bìe\¢ eTq+ |ü]o*+#˚ $$<Ûä ø£D≤\ eT<Ûä́ >∑\ ‘˚&Ü\T düŒwüº+>± ‘Ó\TkÕÔsTT.

Á&Ü|üsY ø£esY dæ¢|t

4. ôd¢Ì&é MT<ä s¡+»q+ #˚dæq |ü<ësêúìï ñ+#ê*. ˇø£ #·Tø£ÿ ˙{Ïì <ëìô|’ y˚j·÷*. <ëìì ø£esYdæ¢|t‘√

ø£bÕŒ*. Ç~ #˚ùd≥|ü&ÉT ˙{ÏãT&É>∑\T @s¡Œ&É≈£î+&Ü C≤Á>∑‘·Ô rdüTø√yê*. n+#·T\ yÓ+ã&ç ãj·T≥≈£î

e∫Ãq n<äq|ü⁄ ˙{Ïì |òæ\ºsY ù||üsY Ò̋<ë u≤¢{Ï+>¥ ù||üsY‘√ ‘=\–+#ê*. ø£≥ø±ìøÏ ˙s¡T n+≥≈£î+&Ü,

ôdŒdæeTHé n+≥≈£î+&Ü ø£esY dæ¢|t s¡øÏådüTÔ+~. Ç|ü&ÉT MT ôdÌ¢&é |ü]o*+#·&ÜìøÏ dæ<ä∆+>± ñ+~.

ø£D+˝À $$<Ûä uÛ≤>±\T y˚s¡Ty˚s¡T s¡+>∑T\qT |”\TÃ≈£î+{≤sTT nH˚ $<Ûëq+ô|’ s¡+»q+ #˚ùd |ü<ä∆‹

Ä<Ûës¡|ü&ç ñ+~. Bìe\¢ ø£D+˝Àì ø=ìï Á|ü‘˚́ ø£ uÛ≤>±\T eT]+‘· düŒwüº+>± ø£ìŒkÕÔsTT. á s¡+>∑TqT

ø£\T>∑CÒùd ø±s¡ø±\qT s¡+»Hê\T (stains) nì, Ä $<ÛëHêìï s¡+»q+ #˚j·T&É+ (staining) nì n+{≤s¡T.

á $<ÛëHêìï dü÷ø£åàJe⁄\qT, ø£D+˝Àì $$<Ûä uÛ≤>±\qT |ü]o*+#·&ÜìøÏ ñ|üjÓ÷–kÕÔs¡T. Bì ø√dü+

kÕÁ|òüìHé, $T~∏©Hé ã÷¢\‘√ bÕ≥T mÁs¡ dæsêqT ≈£L&Ü s¡+»Hê\T>± ñ|üjÓ÷–kÕÔs¡T. kÕÁ|òüìHé Á<ëeD+

‘·j·÷Ø ø=s¡≈£î 1/4 {°dü÷ŒHé kÕÁ|òüìHéqT 100 $T.©. ˙{Ï̋ À ø£\bÕ*.
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dü÷~ (Needle)
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Chapter The World of
Microorganisms : Part-I

Why do we add small amount of

curd to lukewarm milk to make curd?

Why does cooked food get spoiled

after some days? Why do we get bad smell

from our mouth after we wake up in the

morning?

In this chapter we will try to find out

what may be involved in causing such

changes.

Microscope invention-discovery
of microorganisms

Antonie van

Leeuwenhoek was a cloth

merchant from Netherlands.

Leeuwenhoek built a single

lens microscope, which could

magnify the object 300 times.

His curiosity and skill of making powerful

lenses was the secret of this invention of

powerful microscope.

Fig-1(a):
Antonie van

Leeuwenhoek

At around 1674, with the help of his
microscope, Leeuwenhoek discovered
many small moving organisms in a drop of
lake water. He called them “animalcules”.
Later these were named bacteria. Along
with the animalcules, he also observed many
other microorganisms under his
microscope which were named later on.
The invention of powerful microscope
helped in further discovery of other
microorganisms.

Fig-1(b): Microscope
prepared by Leeuwenhoek

Now let us see what are

microorganisms and where we can find

them.
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ô|s¡T>∑T ‘·j·÷s¡T #˚j·T&ÜìøÏ >√s¡TyÓ#·Ãì

bÕ\˝À ø=~›>± eTõ®>∑ m+<äT≈£î ø£\T|ü⁄‘ê+?

e+&çq ÄVü‰s¡+ ø=ìï s√E\ ‘·s¡Tyê‘· m+<äT≈£î

bÕ&Ée⁄‘·T+~? ñ<äj·T+ ìÁ<ä qT+&ç Ò̋e>±H˚ eTq

H√{Ï qT+&ç <äTsê«düq m+<äT≈£î edüTÔ+~?

á n<Ûë´j·T+˝À Ç˝≤+{Ï e÷s¡TŒ\≈£î ø±s¡D≤\T

@yÓTÆ ñ+{≤jÓ÷ ‘Ó\TdüTø√&ÜìøÏ Á|üj·T‹ï<ë›+.

Ä+<∏√ìyêHé \÷yÓHé Vü‰ø˘

HÓ<äsê¢+&é‡≈£î #Ó+~q ˇø£ eÁdüÔ

yê´bÕ]. n‘·&ÉT ˇπø ø£≥ø£+

ñqï X̄øÏÔe+‘·yÓTÆq dü÷ø£åà<ä]Ùìì

(|ü≥+`1(_)) ‘·j·÷s¡T #̊XÊ&ÉT.

n~ edüTÔe⁄qT 300 ¬s≥T¢ ô|<ä›~

#̊dæ #·÷|ü>∑*–+~. X̄øÏÔe+‘·yÓTÆq ø£≥ø±\T #̊j·T>∑\

HÓ ’|ü ⁄D´eTT, ñ‘·T‡ø£‘· n‘·qT X¯øÏ Ôe+‘·yÓT Æq

dü÷ø£Î<ä]Ùìì ø£ìô|≥º&É+ yÓqTø£ ñqï s¡Vü≤kÕ´\T.

düTe÷s¡T 1674˝À \÷yÓHéVü‰ø˘  ‘êqT

s¡÷bı+~+∫q dü÷ø£Î<ä]Ùì‘√ ùdø£]+∫q ˙{Ï

u§≥Tº̋ À ø£<äT\T‘·Tqï #ê˝≤ ∫qï |ü]e÷D+˝Àì

Je⁄\qT ø£qT>=Hêï&ÉT. M{ÏH˚  ªªmìeT˝Ÿ ≈£L´˝Ÿ‡µ

(Animalcules) nì |æ*#ê&ÉT. ‘·s¡Tyê‹ ø±\+˝À

M{Ï πø  ªu≤ø° º]j·÷µ  nH˚ ù|s¡T ô|{≤ ºs ¡T.

mìeT˝Ÿ≈£L´˝Ÿ‡‘√ bÕ≥T n‘·qT nH˚ø£ s¡ø±\

dü÷ø£ å àJe⁄\qT ≈£L&Ü ‘·q dü÷ø£Î<ä]Ùì˝À

|ü]o*+#ê&ÉT. á X¯øÏÔe+‘·yÓTÆq dü÷ø£Î<ä]Ùìì

Ä$wüÿs¡D Ç‘·s¡ dü÷ø£åàJe⁄\qT ø£ìô|≥º&ÜìøÏ

<√Vü≤<ä|ü&ç+~.

dü÷ø£åàJe⁄\T n+fÒ @$T{Ï? yê{Ïì eTq+ mø£ÿ&É

|ü]o*+#·e#√Ã ‘Ó\TdüT≈£î+<ë+.
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Microorganisms

There are different organisms present around us, which can be
observed through microscope. Photographs of some
microorganisms are shown in Fig-2 to Fig-6.

Coccus Bacillus Lactobacillus

   Penicillium AsperigillusRhizopus (Bread mould)
Fig-3 : Fungi

Fig-2 : Different types of bacteria

Fig-4 : Protozoa

Chlamydomonas DiatomSpirogyra

Amoeba VorticellaParamoecium
Fig-4 : Protozoa

Fig-5 (a) : Algae
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Lactobacillus

Rhizopus (Bread mould)
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Fig-3 : Fungi
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Fig-3 : Fungi

Fig-2 : Different types of bacteria
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Fig-2 : Different types of bacteria
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eTq #·T≥÷º ñqï |ü]düsê\˝À nH˚ø£ dü÷ø£ÎJe⁄\T ñHêïsTT. yê{Ïì

πøe\+ dü÷ø£åà<ä]Ùì‘√ e÷Á‘·y˚T #·÷&É>∑\+. |ü≥+ 2 qT+&ç 6 es¡≈£î ñqï

dü÷ø£åàJe⁄\ |ü{≤\T Çe«ã&Ü¶sTT.

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA



62 The World of Microorganisms : Part-IFree distribution by T.S. Government 2022-23

Cyclops Scabies miteDaphnia

Spirulina CeratiumOedogonium

Eyelash mite
Fig-6 : Micro Arthropods

Fig-5 (b) : Algae

Groups of microorganisms
Let us study some

microorganisms that belong to
the groups like  Bacteria, Fungi,
Protozoa, Algae and certain
micro arthropods with the help
of some activities.

For this we need a Microscope. You
already know how to use it in the Chapter
"Cell-The basic unit of life”.

Activity-1
Microorganisms in water

Collect some pond water / water
from any tank in your surroundings. Take
some of the greenish scrapings from the
side of the tank. Take 1-2 drops of water
(from the sample you have collected) on a
slide and observe it under the Microscope.
Draw rough sketches in your note book of
what you have observed.

Compare it with the figures (2-6)
given above. You may also hold discussion
about their shape, size and other
characteristics with your friends. Take the
help of your teacher also.

Can you name the organisms which you
have observed through the microscope?

We will try to know more about the
microscopic world by doing the following
activities.

Observing Fungi
Usually after the rainy season you

might have seen some small umbrella like
growths over rotten materials of dumped
waste, between the grasses in a field and
edges of wet rotten wooden planks. Often
you might have observed white patches on
the bark of trees. These patches are formed
due to Fungi. Now let us look at them more
closely by the following activity.
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eTq+ dü÷ø£åàJe⁄\ düeT÷Vü‰˝…’q

u≤ø°º]j·÷, •©+Á<Ûë\T, Áb˛{ÀCÀeqT¢,

XË’e˝≤\T eT]j·TT dü÷ø£Î ÄÁs√úb˛&Ü≈£î

# Ó+~q d ü÷ø £ å àJe⁄\ > ∑ T]+∫

n<Ûä́ j·Tq+ #˚j·T&ÜìøÏ øÏ+~ ø£è‘ê´\T

#˚<ë›+.

Bì ø√dü+ dü÷ø£åà<ä]Ùì nedüs¡+. dü÷ø£åà<ä]Ùìì

m˝≤ ñ|üjÓ÷–+#ê˝À ªªø£D+`Je⁄\ eTÚ[ø£

Á|üe÷D+µµ nH˚ n<Ûë´j·T+˝À ‘Ó\TdüT≈£îHêïs¡T ø£<ë!

MT |ü]düsê\˝À ñqï ≈£î+≥ / #Ós¡Te⁄ qT+&ç

ø=+‘· ̇ {Ïì ùdø£]+#·+&ç. #Ós¡Te⁄ |üø£ÿyÓ’|ü⁄\ qT+&ç

Ä≈£î|ü#·Ãì ‘Ó≥Tº ø=~›>± rdüTø√+&ç. ùdø£]+∫q

˙{Ï qT+&ç 1`2 #·Tø£ÿ\ ̇ {Ïì ôd’¢&éô|’ ẙdæ dü÷ø£åà<ä]Ùì

düVü‰j·T+‘√ |ü]o*+#·+&ç.MTs¡T |ü]o*+∫q yê{Ï

|ü{≤\T MT H√≥T|ü⁄düÔø£+˝À ^j·T+&ç.

|ü⁄düÔø£+˝À Ç∫Ãq $$<Ûä dü÷ø£åàJe⁄\ |ü{≤\‘√

yê{Ïì (2`6) b˛\Ã+&ç. yê{Ï Äø±s¡+, |ü]e÷D+,

Ç‘·s¡ \ø£åD≤\ >∑T]+∫ MT $TÁ‘·T\‘√ #·]Ã+#·+&ç.

ñbÕ<Ûë´j·TTì düVü‰j·T+ ≈£L&Ü rdüTø√+&ç.

dü÷ø£åà<ä]Ùì˝À MTs¡T |ü]o*+∫q dü÷ø£åàJe⁄\

ù|s¡T¢ #Ó|üŒ>∑\sê?

dü÷ø£åàJe Á|ü|ü+#·+ >∑T]+∫ eT]+‘· ˝À‘·T>±

‘Ó\TdüTø√e&ÜìøÏ eT]ø=ìï ø£è‘ê´\T #˚<ë›+.

kÕ<Ûës¡D+>± esê¸ø±\+ ‘·s¡Tyê‘· ∫qï ∫qï

>=&ÉT>∑T ̋ ≤+{Ï ìsêàD≤\T ≈£î[¢q e´s¡ú |ü<ësêú\ô|’q,

bı˝≤\˝Àì >∑&ç¶ eT<Ûä́ ˝À, ≈£î[¢q #Ó≥¢ <äT+>∑\ô|’q

yÓTT\e&Üìï MTs¡T #·÷ùd ñ+{≤s¡T.  n|ü⁄Œ&É|ü⁄Œ&ÉT

#Ó≥¢ u…s¡&ÉT ô|’q ‘Ó\¢ì eT#·Ã\ ˝≤+{Ï Äø±sê\qT

≈£L&Ü |ü]o*+#˚ ñ+{≤s¡T. á ‘Ó\¢ì eT#·Ã\T

•©+Á<Ûë\ e\¢ @s¡Œ&É‘êsTT. øÏ+~ ø£è‘·́ + <ë«sê

•©+Á<Ûë\ >∑T]+∫ eT]+‘· ≈£åîDí+>± |ü]o*<ë›+.
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Activity-2

Take some rotten part of vegetable
or black spoiled part of bread or coconut
with the help of a needle, place it on a slide.
Put a drop of water, place a cover slip on it
and observe it under the microscope.

Draw rough sketches in your note book of
what you observed. Take the help of
Fig-3. This is the common bread mold
Rhizopus.

Observing Bacteria
There is bacteria in butter milk or

curd or early morning scraping of tongue
(before washing the mouth). We can also
find them in the soil, over bark of trees,
over our skin, in our arm pits and many
other places. But they are not visible to the
unaided eye. Now let us look at them more
closely by the following activity.

Activity-3
Take one or two drops of butter milk

on a slide and spread it. Heat the slide
slightly on a lamp 3-4 seconds.  Add a few
drops of crystal violet stain, leave it for 30
to 60 seconds and wash the slide gently
with water. Observe the slide under the
compound Microscope. Draw rough
sketches in your note book of what you have
observed.  Compare it with Fig-7 (b).

Fig-7(a) : Photograph of curd in bowl

Fig-7(b) :
Stained

Lactobacillus
bacterium

Do you know?
There are several bacteria that

grow on our skin. Some of them cause
diseases. Some shows symbiotic relation
with other Bacteria. There are different
kinds of bacteria in our body. Bacteria
present in our digestive tract are useful
in digestion. Bacteria are found
everywhere and there are over thousand
types of them  in  soil, air,  water  etc.
They can live in low and high
temperatures also. One of the biggest
bacteria with 0.75mm length
Thiomargarita namibiensis was
discovered  by  Heide N. Schulz in
coastal waters of Namibia, which can be
seen with unaided eye.

Observing Algae

Very often we observe greenish
pond water in our surroundings. It is
greenish because of growth of Algae and
other plants which grow in water. We can
see some of Algae like Chara, Spirogyra
etc. with unaided eye, but most of the algae
present in water are microscopic. Let us
collect pond water or water from the tanks
with a bit of greenish scraping. To observe
some of the microalgae growing in water,
let us do the following activity.
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≈£î[¢q ≈£Ls¡>±j·T\T, q\¢>± e÷] #Ó&çb˛sTTq

Áu…&é, ø=ã“] qT+&ç ø=+#Ó+ |ü<ësêúìï dü÷~‘√ rdæ

ôd’¢&éô|’q ñ+#·+&ç. <ëìô|’q ̌ ø£ #·Tø£ÿ ̇ s¡T ẙdæ ø£esY

dæ¢|t‘√ ø£|üŒ+&ç. dü÷ø£åà<ä]Ùì‘√ |ü]o*+#·+&ç.

MTs¡T |ü]o*+∫q <ëì |ü≥+ H√≥T|ü⁄düÔø£+˝À

^j·T+&ç. Ç+<äT≈£î |ü≥+`3 düVü‰j·T+ rdüTø√+&ç.

Ç~ Áu…&é yÓ÷˝Ÿ¶ ¬s’CÀ|üdt.

u≤ø°º]j·÷ eTõ®>∑ ̋ Ò<ë ô|s¡T>∑T˝ÀqT, Hê\Tø£ô|’

ñ+&˚ bÕ∫ (H√s¡T X¯óÁuÛÑ+ #˚j·Tø£eTT+<äT)˝À

ñ+≥T+~. n<̊ $<Ûä+>± H̊\˝ÀqT, #Ó≥¢ u…s¡&ÉT ô|’q,

eTq #·s¡à+ MT<ä, #·+ø£\˝ÀqT Ç+ø± nH˚ø£

Á|ü<˚XÊ\˝À #·÷&Ée#·TÃ. ø±ì M{Ïì ø£+{Ï‘√

#·÷&É˝Ò+. øÏ+~ ø£è‘·´+ <ë«sê yê{Ïì eT]+‘·

≈£åîDí+>± |ü]o*<ë›+.

ˇø£{Ï Ò̋<ë ¬s+&ÉT #·Tø£ÿ\T eTõ®>∑ rdüTø=ì

ôd’¢&éô|’q |üs¡#ê*. ôd’¢&éqT 3`4 ôdø£q¢ bÕ≥T y˚&ç

#˚j·÷*. <ëì ô|’q ø=ìï #·Tø£ÿ\T ªªÁøÏdüº̋ Ÿ yÓ’̋ …{Ÿµµ

Á<ëeD+ yÓj·÷´*. 30`60 ôdø£q¢bÕ≥T ø£<ä|ü≈£î+&Ü

ñ+#ê*. ‘·s¡Tyê‘· ̇ {Ï‘√ ôd’¢&éqT HÓeTà~>± ø£&É>±*.

Bìì dü+j·TTø £ Ô d ü÷ø £ å à< ä]Ùì düV ü‰j·T+‘√

|ü]o*+#·+&ç. MTs¡T |ü]o*+∫q <ëì |ü≥+

H√≥T|ü⁄düÔø£+˝À ^j·T+&ç. ˙e⁄ ^∫q |ü{≤ìï

|ü≥+`7(_)‘√ b˛*Ã #·÷&É+&ç.

eTq #·s¡à+ô|’q nH˚ø£ s¡ø±\ u≤ø°º]j·÷\T

ô|s ¡ T> ∑ T‘êsTT. M{ Ï˝À ø=ìï s√>±\T

ø£\T>∑CÒkÕÔsTT.ø=ìï  Ç‘·s¡ u≤ø°º]j·÷\‘√ düVü≤Jeq+

#˚kÕÔsTT. eTq X¯Øs¡+ ˝À|ü\ ≈£L&Ü s¡ø£s¡ø±\

u≤ø°º]j·÷\THêïsTT. eTq Js¡íe´edüú˝À  ñ+&˚

u≤ø° º]j·÷\T ÄVü‰sêìï Js¡ í+ #˚j·T&ÜìøÏ

ñ|üjÓ÷>∑|ü&É‘êsTT. y˚sTTøÏ ô|’>± ñqï s¡ø£s¡ø±\

u≤ø°º]j·÷\T nìï #√{≤¢ ñ+{≤j·Tì #Ó|üŒe#·TÃ.

H̊\˝À, >±*˝À, ̇ {Ï̋ À ñHêïsTT. Ç$ n‹ ‘·≈£îÿe,

n‹ m≈£îÿe ñc į́Á>∑‘·\˝À ≈£L&Ü J$+#·>∑\T>∑T‘êsTT.

ôV’≤&é.j·THé. wüß˝Ÿ® nH˚ XÊÁdüÔy˚‘·Ô qMT_j·÷

düeTT Á< ärs ¡ ÁbÕ+‘·+˝À ª~ ∏jÓ÷e÷s¡ ZØ{≤

qMT_j·Tì‡dtµ nH̊ ô|<ä› u≤ø°º]j·÷qT ø£qT>=Hêïs¡T.

Ç~  <ë<ë|ü⁄  0.75 mm  bı&Ée⁄ ñ+≥T+~.

Bìì  eTq+ H˚s¡T>±  ø£+{Ï‘√ #·÷&Ée#·TÃ.

≈£î+≥\˝À ì\Te e⁄qï ˙s¡T Ä≈£î|ü#·Ã>±

ñ+&É&Üìï kÕ<Ûës¡D+>± eTq+ #·÷düTÔ+{≤+. ̇ {Ï̋ À

ô|]π> XË’e˝≤\T eT]j·TT Ç‘·s¡ ô|]π> yÓTTø£ÿ\ e\¢

˙{ÏøÏ |ü#·Ã<äq+ edüTÔ+~. U≤sê, ôdŒ’s√¬>’sê ˝≤+{Ï

XË’e˝≤\qT ø£+{Ï‘√ #·÷&Ée#·TÃ. ̇ {Ï̋ À ñ+&̊ #ê˝≤

XË’e˝≤\qT ø£+{Ï‘√ #·÷&É˝Ò+. ˙{Ï ≈£î+≥ ˝Ò<ë

#Ós¡Te⁄ ̇ {Ïì Ä≈£î|ü#·Ãì ‘Ó≥Tº‘√ düVü‰ ùdø£]+#·+&ç.

á ˙{Ï̋ À ñ+&˚ ø=ìï s¡ø±\ ø£+{ÏøÏ ø£ì|æ+#·ì

XË’e˝≤\qT #·÷&É{≤ìøÏ á ÁøÏ+~ ø£è‘·́ + #˚<ë›+.
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Activity-4
Select a few strands or green string

like bodies from water sample collected
and put them on a slide. Cover it with a cover
slip and observe it under the microscope.
Draw rough sketches of what you have
observed in your note book. Compare it with
Fig-5.

Do you know?

Photosynthesis in microalgae is very
useful to organisms which lives on
earth. Nearly half of the oxygen in the
atmosphere is produced by the  micro
algae.

Observing Protozoa
These are present in water and soil.

Let us do the following activity to observe
them.

Activity-5
To grow Protozoa, soak hay in pond

water to prepare a decoction of hay. After
3- 4 days, take one or two drops of hay
decoction on a slide and observe it under
the microscope. Draw rough sketches in
your note book of what you have observed.
Compare your figures with figure 4.

Observing Microarthropods
Some micro arthropods are very important
for the soil. They help in increasing soil
fertility. They may also be found on our
skin, eyelids, beddings, rugs etc.

Some microarthropods cause
diseases like scabies e.g. scabies mites.

Actually these are not as small as
bacteria, but they are of minute size and are
joint- legged organisms.

Do you know?

Soil is highly rich in microorganisms
such as bacteria, fungi, protozoa,
microarthropods. The top eight inches of
soil of one acre area may contain as much
as five and half tons of fungi and bacteria.
This is very much useful for growing
crops. But excess use of pesticides kills
these microorganisms. We can see them
through a microscope.

Activity-6

Observing soil microorganisms

Collect some soil from the field in
a beaker or in a glass. Add some water to it
and stir it. Wait for some time to allow the
soil particles  to settle down. Take a drop
of water on a slide and observe it under the
microscope. Draw rough sketches in your
note book of what you observed. Compare
them with Fig-4, 5, 6.

From all the above activities you will
be able to understand how diversified the
microorganisms are.
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ùdø£]+∫q ˙{Ï qeT÷Hê qT+&ç Ä≈£î|ü#·Ãì

düqïì <ës¡|ü⁄ b˛>∑T˝≤¢+{Ï ìsêàD≤\T Ò̋<ë yê{Ï

eTTø£ÿ\qT ôd’¢&éô|’q rdüTø√yê*. ø£esYdæ¢|t‘√ ø£|æŒ,

dü÷ø£åà<ä]Ùì‘√ |ü]o*+#ê*. MTs¡T |ü]o*+∫q

yê{Ï |ü{≤\T H√≥T|ü⁄düÔø£+˝À ̂ j·T+&ç. MTs¡T ̂ ∫q

|ü{≤\qT |ü≥+`5‘√ b˛\Ã+&ç.

ø=ìï yÓTÆÁø√ ÄÁs√úb˛&Ü\T kÕÿ_dt (>∑õ®) ̋ ≤+{Ï

#·s¡àyê´<ÛäT\qT ø£\T>∑CÒkÕÔsTT. ñ<ë: >∑õ®ÁøÏ$T

Ç$ u≤ø°º]j·÷\ e÷~]>± dü÷ø£ÎJe⁄\T

ø±e⁄. ø±ì n‹dü÷ø£Î|ü]e÷D+˝À ñ+&˚ ø°fi¢̄‘√

≈£L&çq ø±fi¯ó¢ ñqï Je⁄\T.

dü÷ø£åà XË’e˝≤\T »]ù| øÏs¡D»q´ dü+jÓ÷>∑

ÁøÏj·T uÛÑ÷$T MT<ä ìedæ+#˚ Je⁄\≈£î #ê˝≤

eTTK´+. yê‘êes¡D+˝Àì düTe÷s¡T dü>∑uÛ≤>∑+

ÄøÏ‡»HéqT Çy˚ ñ‘·Œ‹Ô #˚kÕÔsTT.

Ç$ H˚\˝ÀqT, ˙{Ï˝ÀqT ñ+{≤sTT. øÏ+~

ø£è‘ê´\ <ë«sê M{Ïì |ü]o*<ë›+.

Áb˛{ÀCÀyê\qT es¡∆q+ #̊j·T&ÜìøÏ m+&ÉT>∑&ç¶ì

≈£î+≥˙{Ï̋ À Hêqu…{≤º*. 3`4 s√E\ ‘·s¡Tyê‘·

>∑&ç¶‘√düVü‰ ùdø£]+∫q ˙{Ï qT+&ç ˇø£{Ï ¬s+&ÉT

#·Tø£ÿ\ ̇ {Ïì ôd’¢&éô|’ rdüT≈£îì ø£esY dæ¢|t‘√ ø£bÕŒ*.

<ëìì dü÷ø£ å à< ä]Ùì‘√ |ü]o*+#ê*. MTs¡T

|ü]o*+∫q yê{Ï |ü{≤\T H√≥T|ü⁄düÔø£+˝À ̂ j·T+&ç.

yê{Ïì |ü≥+`4‘√ b˛\Ã+&ç.

H˚\ kÕsêìï ô|+#·&ÜìøÏ ø=ìïs¡ø±\ dü÷ø£Î

ÄÁs√úbı&Ü Je⁄\T #ê˝≤ nedüs¡s. Ç$ H̊\ kÕsêìï

ô|+bı+~+#̊+<äT≈£î düVü‰j·T+ #̊kÕÔsTT. ø=ìï s¡ø±\

dü÷ø£åà ÄÁs√úb˛&é\T eTq #·s¡à+ô|’q, ø£qT¬s|üŒ\ ô|’q,

|üs¡T|ü⁄\˝À, <äT|üŒ≥¢̋ À yÓTT<ä̋ …’q Á|ü<̊XÊ\˝À ≈£L&Ü

ñ+{≤sTT.

eTè‹Ôø£̋ À u≤ø°º]j·÷, •©+Á<Ûë\T, Áb˛{ÀCÀyê,

dü÷ø£ÎÄÁs√úbı&É, o©+Á<Ûë\T yÓTT<ä̋ …’q dü÷ø£åàJe⁄\T

m≈£îÿe>± ñ+{≤sTT. ˇø£ mø£s¡+ eTè‹Ôø£˝À 8

n+>∑Tfi≤\ eT+<ä+ ñqï ô|’ bıs¡˝À ñ+&˚

u≤ø ° º]j ·÷\T ◊< ä Tqïs ¡  ≥qTï\ es ¡≈ £ î

ñ+{≤sTT. Ç$ |ü+≥\T |ü+&É{≤ìøÏ #ê˝≤

ñ|üjÓ÷>∑|ü&É‘êsTT. ÁøÏ$T dü+Vü‰s¡ø±\qT n~Ûø£+>±

yê&É≥+ e\¢ dü÷ø£ÎJe⁄\T q•kÕÔsTT. M{Ïì eTq+

dü÷ø£åà<ä]Ùì <ë«sê #·÷&Ée#·TÃ.

bı\+ qT+&ç ùdø£]+∫q eT{Ïºì ˇø£ ;ø£s¡T

Ò̋<ë >±¢düT˝À y˚dæ ˙s¡T b˛j·T+&ç. u≤>± ø£\|ü+&ç.

‘·s¡Tyê‘· eT{Ïºø£D≤\T ;ø£s¡T n&ÉT>∑Tq ù|s¡T≈£îH˚

es¡≈£î Ä>∑+&ç. <ëì qT+&ç ˇø£ ˙{Ï #·Tø£ÿqT

Á&Ü|üsY‘√ rdüT≈£îì  ôd’¢&éô|’q y˚j·T+&ç. dü÷ø£åà<ä]Ùì

düVü‰j·T+‘√ |ü]o*+#·+&ç. MTs¡T |ü]o*+∫q yê{Ï

|ü{≤\T H√≥T|ü⁄düÔø£+˝À ^j·T+&ç. ^∫q |ü{≤\qT

4, 5, 6\˝Àì |ü{≤\‘√ b˛\Ã+&ç.

Ç+‘·es¡≈£î #̊dæq ø£è‘ê´\ <ë«sê dü÷ø£åàJe⁄\˝À

ñqï yÓ’$<Ûë´ìï ns¡ú+ #˚düT≈£îHêïs¡T ø£<ë!
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You can also appreciate the fact that
this is another amazing world of living
organisms. We will discuss some more in
next lesson.

Viruses are an interesting type of
microorganisms. They behave like non
living things when they are outside a living
cell. But they behave like living organisms
when they are inside the host living cells
such as bacteria, plants and animal cells and
multiply. They can only be seen through
very powerful electron microscope.

Diseases like Polio, Swine flu,
Conjunctivitis, Smallpox, Chickenpox,
Common Cold and AIDS are caused by
viruses.

Fig-8(a) : Electron
Microscopic view of

a virus

Fig-8(b)  : Tobacco
Mosaic virus

Viruses are also present inside the
bodies of animals and plants. They can
survive in all types of environments ranging
from ice cold climate to hot springs,
deserts to marshy lands. Some
microorganisms grow on other organisms
as parasites and some may exist
independently.

Key words

Microorganisms, Microscope,  Algae, Bacteria, Fungi, Protozoa,
Micro-arthropods, Virus.

Bacterial Staining

Bacteria are tiny micro-
organisms. We must stain before seeing
Bacteria under Microscope. Smear
bacteria on a slide and slightly heat the
slide. Then put drop of crystal violet on
the slide. After 30 to 60 seconds gently
wash the slide.  Dry the slide and now
watch the slide under the microscope in
25 X or 40 X.

Do you know?
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Fig-8(b)  : Tobacco
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eTq≈£î ø£ì|æ+#·ì Je⁄\ Á|ü|ü+#·+ #ê˝≤H˚

ñ+~ ø£<ä÷! Ç~ ì»+>± n_Ûq+<ä̇ j·T+ ø£<ë!

eT]ìï $esê\qT ‘·s¡yê‘· bÕsƒ¡+˝À #·]Ã<ë›+.

yÓ’s¡dt\T #ê˝≤ ÄdüøÏÔì πs¬ø‹Ô+#̊ dü÷ø£åàJe⁄\T.

Ç$ düJe ø£DeTT ãj·T≥ ñqï|ü⁄Œ&ÉT ìØ®e⁄\T>±

Á|üe]ÔkÕÔsTT. ø±ì u≤ø°º]j·÷, eèø£åø£D≤\T, »+‘·T

ø£D≤\ ˝≤+{Ï n‹<∏̊j·T  ø£D≤\˝À  Á|ü‘·T´‘·Œ‹Ô

»s¡T|ü⁄‘·Tqï|ü⁄Œ&ÉT düJe⁄\T>± Á|üe]ÔkÕÔsTT.M{Ïì

X¯øÏÔe+‘·yÓTÆq m\Áø±ºìø˘ yÓTÆÁø√k˛ÿ|ü⁄\˝À e÷Á‘·y˚T

#·÷&É>∑\+.

b˛*jÓ÷, ôd’«Hé |òüP¢, ø£+&É¢ ø£\ø£, eTX¯S∫,

‘·≥Tº, »\TãT, msTT&é‡ yÓTT<ä̋ …’q yê´<ÛäT\˙ï yÓ’s¡dt\

e\qH˚ ø£\T>∑T‘êsTT.

yÓ’s¡dt\T »+‘·Te⁄\, yÓTTø£ÿ\ X¯Øsê˝À¢ ≈£L&Ü

ñ+{≤sTT. Ç$ n‘·́ +‘· o‘·\ Á|ü<̊XÊ\˝À, n‘·́ ~Ûø£

y˚&ç Á|ü<˚XÊ\˝À, m&Üs¡T\˝À, ∫‘·Ô&ç H˚\˝Àq÷
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60 ôdø£q¢ ‘·s¡Tyê‘· HÓeTà~>± ôd’¢&éô|’q ˙s¡T

b˛dæ ø£&É>±*. ôd¢Ì&éqT bı&ç>± #̊dæ dü÷ø£åà<ä]Ùì˝À

25I ̋ Ò<ë 40I e÷–ï|òæπøwüHé‘√ |ü]o*+#ê*.

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA
Je⁄\ MT<ä Ä<Ûës¡|ü&ç |üsêqïJe⁄\T>± J$kÕÔsTT.

SCERT, T
ELA

NGANA
Je⁄\ MT<ä Ä<Ûës¡|ü&ç |üsêqïJe⁄\T>± J$kÕÔsTT.

ø=ìï s ¡ø±\ d ü÷ø £ å à  Je⁄\T d ü«‘ ·+Á‘ ·+>±

SCERT, T
ELA

NGANAø=ìï s ¡ø±\ d ü÷ø £ å à  Je⁄\T d ü«‘ ·+Á‘ ·+>±

SCERT, T
ELA

NGANA
u≤ø°º]j·÷\T #ê˝≤ ∫qï dü÷ø£åàJe⁄\T.

SCERT, T
ELA

NGANA
u≤ø°º]j·÷\T #ê˝≤ ∫qï dü÷ø£åàJe⁄\T.

dü÷ø£åà<ä]Ùì‘√ #·÷&Ü\+fÒ eTT+<äT>± yê{Ïì

SCERT, T
ELA

NGANA

dü÷ø£åà<ä]Ùì‘√ #·÷&Ü\+fÒ eTT+<äT>± yê{Ïì

n_Ûs¡+»q+ #˚j·÷*. u≤ø°º]j·÷\T ø£*–q

SCERT, T
ELA

NGANA

n_Ûs¡+»q+ #˚j·÷*. u≤ø°º]j·÷\T ø£*–q

e÷<Ûä́ e÷ìï ôd’¢&éô|’ y˚dæ ø=~›>± y˚&ç #˚j·÷*.

SCERT, T
ELA

NGANA

e÷<Ûä́ e÷ìï ôd’¢&éô|’ y˚dæ ø=~›>± y˚&ç #˚j·÷*.

‘·s¡Tyê‘· ̌ ø£#·Tø£ÿ ÁøÏdüº̋ Ÿ yÓ’̋ …{Ÿ ẙdæ 30 qT+&ç
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Microorganisms are very minute living things. We cannot see them with our unaided eye.
We can see microorganisms with the help of Microscope.
Antonie van Leeuwenhoek invented a powerful single lens microscope.
Microbes are present everywhere in our surroundings. They live in water, air, soil and
even in ice cold climate to hot springs.
Bacteria, fungi, protozoa, algae and micro-arthropods are major groups of
microorganisms.
Viruses are special type of microorganisms, which lie between living and non living
organisms. They can reproduce only in host living cells.

1. Which organisms act as an interlink between living and non-
living organisms? Why? (AS1)

2. Write the diseases caused by micro organisums? (AS 1)
3. What type of micro organisams we can observe in pond water? (AS1)
4. Whether micro-organisms are useful or harmful. Explain.(AS1)
5. Why the cooked food spoil soon but not uncooked food. Give your reasons.(AS1)
6. What questions would you like to ask your teacher to know about different types of

Bacteria? (AS2)
7.  What would happen if you add buttermilk to     a) chilled milk?      b) hot milk

c) luke warm milk (AS2)
8. How are the human actions causing the death of useful bacteria and fungi? What will

happen if this continues? (AS 1)
9. What procedure did you follow to observe lactobacillus bacterium in the Lab? (AS 3)
10. Visit any bakery near your school with the help of your teacher or parents. Know

about preparation of bread and cake and prepare a note on them. (AS 4)
11. Observe some permanent slides of microorganisms in your school lab with the help

of microscope. Draw this pictures. (AS 5)
12. Prepare a model of any microorganism with clay and write the characteristics of the

microbe. (AS 5)
13. Do you clean your hands with soap before eating?  Why? (AS 6)

Improve your learning

What we have learnt

SCERT, T
ELA

NGANA
Microbes are present everywhere in our surroundings. They live in water, air, soil and

SCERT, T
ELA

NGANA
Microbes are present everywhere in our surroundings. They live in water, air, soil and

Bacteria, fungi, protozoa, algae and micro-arthropods are major groups of

SCERT, T
ELA

NGANABacteria, fungi, protozoa, algae and micro-arthropods are major groups of

Viruses are special type of microorganisms, which lie between living and non living

SCERT, T
ELA

NGANA
Viruses are special type of microorganisms, which lie between living and non living

1. Which organisms act as an interlink between living and non-

SCERT, T
ELA

NGANA

1. Which organisms act as an interlink between living and non-

2. Write the diseases caused by micro organisums? (AS 1)

SCERT, T
ELA

NGANA

2. Write the diseases caused by micro organisums? (AS 1)
3. What type of micro organisams we can observe in pond water? (AS1)

SCERT, T
ELA

NGANA

3. What type of micro organisams we can observe in pond water? (AS1)
4. Whether micro-organisms are useful or harmful. Explain.(AS1)

SCERT, T
ELA

NGANA

4. Whether micro-organisms are useful or harmful. Explain.(AS1)
5. Why the cooked food spoil soon but not uncooked food. Give your reasons.(AS1)

SCERT, T
ELA

NGANA

5. Why the cooked food spoil soon but not uncooked food. Give your reasons.(AS1)
6. What questions would you like to ask your teacher to know about different types of

SCERT, T
ELA

NGANA

6. What questions would you like to ask your teacher to know about different types of
Bacteria? (AS2)

SCERT, T
ELA

NGANA

Bacteria? (AS2)
7.  What would happen if you add buttermilk to     a) chilled milk?      b) hot milk

SCERT, T
ELA

NGANA

7.  What would happen if you add buttermilk to     a) chilled milk?      b) hot milk
c) luke warm milk (AS2)

SCERT, T
ELA

NGANA

c) luke warm milk (AS2)
8. How are the human actions causing the death of useful bacteria and fungi? What will

SCERT, T
ELA

NGANA

8. How are the human actions causing the death of useful bacteria and fungi? What will
happen if this continues? (AS 1)

SCERT, T
ELA

NGANA

happen if this continues? (AS 1)
9. What procedure did you follow to observe lactobacillus bacterium in the Lab? (AS 3)SCERT, T

ELA
NGANA

9. What procedure did you follow to observe lactobacillus bacterium in the Lab? (AS 3)
10. Visit any bakery near your school with the help of your teacher or parents. KnowSCERT, T

ELA
NGANA

10. Visit any bakery near your school with the help of your teacher or parents. Know
about preparation of bread and cake and prepare a note on them. (AS 4)SCERT, T

ELA
NGANA

about preparation of bread and cake and prepare a note on them. (AS 4)SCERT, T
ELA

NGANA



71

dü÷ø£åàJe⁄\T #ê˝≤ ∫qï$. yê{Ïì πøe\+ eTq+ ø£+{Ï‘√ #·÷&É̋ Ò+.

dü÷ø£åàJe⁄\qT dü÷ø£åà<ä]Ùì‘√ e÷Á‘·y˚T #·÷&É>∑\+.

Ä+<∏√ìyêHé \÷yÓHéVü‰ø˘ π̌ø ø£≥ø£+ ñqï X¯øÏÔe+‘·yÓTÆq dü÷ø£åà<ä]Ùìì ø£qT>=Hêï&ÉT.

eTq#·T≥÷º dü÷ø£åàJe⁄\T nìï #√{≤¢ ñ+{≤sTT. >±*, ˙s¡T, H˚\\‘√ bÕ≥T n‹ ‘·≈£îÿe qT+&ç n‹

m≈£îÿe ñc į́Á>∑‘·\˝À ≈£L&Ü dü÷ø£åàJe⁄\T J$kÕÔsTT.

dü÷ø£åàJe⁄\qT u≤ø°º]j·÷\T, •©+Á<Ûë\T, Ábı{ÀCÀyê\T, XË’e˝≤\T, dü÷ø£Î ÄÁs√úb˛&Ü\T nH˚

Á|ü<Ûëq düeT÷Vü‰\T>± eØZø£]kÕÔs¡T.

yÓ’s¡dt\T Á|ü‘˚́ ø£yÓTÆq dü÷ø£åàJe⁄\T. Ç$ düJe⁄\≈£î ìØ®e⁄\≈£î eT<Ûä́  yês¡~Û>± ñ+{≤sTT. Ç$ düJe

ø£D≤\˝À ñqï|ü⁄Œ&ÉT e÷Á‘·y˚T Á|ü‘·T´‘·Œ‹Ô »s¡T|ü⁄‘êsTT.

1. @ Je⁄\T düJe⁄\≈£î ìØ®e⁄\≈£î eT<Ûä´ nqTdü+<Ûëq+

nqT≈£î+≥THêïs¡T? m+<äT≈£î? ( AS 1)
2. dü÷ø£åàJe⁄\ e\q ø£*π> yê´<ÛäT\ >∑T]+∫ sêj·T+&ç.( AS 1)
3. ≈£î+≥ ˙{Ï̋ À @ s¡ø± …̋’q dü÷ø£åàJe⁄\qT eTq+ |ü]o*+#·e#·TÃ? ( AS 1)
4. dü÷ø£åà Je⁄\T eTq≈£î ñ|üø±s¡T˝≤? Ò̋<ë n|üø±s¡T˝≤? $e]+#·+&ç. ( AS 1)
5. e+&Éì ÄVü‰s¡ |ü<ësêú\ ø£+fÒ e+&çq ÄVü‰s¡ |ü<ësêú\T ‘=+<äs¡>± bÕ&Ée⁄‘êsTT. ø±s¡D≤\T

sêj·T+&ç. ( AS 1)
6. $$<Ûä s¡ø±\ u≤ø°º]j·÷\ >∑T]+∫ ‘Ó\TdüTø=qT≥≈£î MT ñbÕ<Ûë´j·TT\qT n&ç– ø=ìï Á|üX¯ï\qT

sêj·T+&ç. ( AS 2)
7. eTõ®>∑ øÏ+~ yê{ÏøÏ ø£*|æq|ü⁄&ÉT @+ »s¡T>∑T‘·T+~? ( AS 2)

n) #·\¢ì bÕ\T

Ä) y˚&çbÕ\T

Ç) >√s¡TyÓ#·Ãì bÕ\T

8. e÷qe ø±s¡´ø£˝≤bÕ\T ñ|üjÓ÷>∑ø£s¡yÓTÆq u≤ø°º]j·÷ eT]j·TT •©+Á<Ûë\≈£î @$<Ûä+>± Vü‰ì

≈£*–düTÔHêïsTT? Ç~ Ç˝≤π> ø=qkÕ–‘˚ @eTe⁄‘·T+~? ( AS 2)
9. MTs¡T ̋ ≤ø√ºu≤dæ\¢dt u≤ø°º]j·÷qT Á|üjÓ÷>∑XÊ\˝À |ü]o*+#·T≥≈£î nqTdü]+#˚ $<Ûëqy˚T~? ( AS 3)
10. MT ñbÕ<Ûë´j·TTì Ò̋<ë ‘·*¢<ä+Á&ÉT\ düVü‰j·T+‘√ MT <ä>∑Zs¡̋ Àì  uÒø£Øì dü+<ä]Ù+∫ Áu…&é, πøø˘

‘·j·÷s¡T#˚ùd |ü<ä∆‹ì ‘Ó\TdüTø=ì ìy˚~ø£ sêj·T+&ç. ( AS 4)
11. MT bÕsƒ¡XÊ\ ôd’Hé‡ ˝≤´uŸ˝À ñqï dü÷ø£åàJe⁄\ |üs¡àHÓ+{Ÿ ôd’¢&é\qT dü÷ø£åà<ä]Ùì düVü‰j·T+‘√

|ü]o*+#·+&ç. yê{Ï |ü{≤\T ^j·T+&ç. ( AS 5)
12. @<˚ì dü÷ø£åàJ$ qeT÷HêqT eT{Ïº‘√ ‘·j·÷s¡T #˚j·T+&ç.  <ëì \ø£åD≤\qT $e]dü÷Ô ìy˚~ø£

sêj·T+&ç. ( AS 5)
13. uÛÀ»q+ #˚ùdeTT+<äT MTs¡T #˚‘·T\qT düãT“‘√ X¯óÁuÛÑ+>± ø£&ÉT>∑T‘êsê? m+<äT≈£î? ( AS 6)
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Microorganisms - Our friends or
foes?

Microorganisms are present in air,
water, soil and within the bodies of animals
and plants. Some microorganisms are very
useful and some of them are harmful.

In this section we will study about how
microorganisms help us and how they harm
us.

Useful Microorganisms
Some microorganisms are very useful

to our everyday life. For example in making
of curd and in preparation of idly, dosa,
bread and cake. Some microorganisms are
also useful in the preparation of  medicines
required to cure different diseases.  Some
of them are farmer friendly as they
increase soil fertility. Let us do some
activities to grow microbes and produce
products used by us.

Activity-1
Take some lukewarm milk in two small

bowls. Add a few drops of butter milk or
little curd in one of the bowls. In the second
bowl do not add anything.  Keep the two
bowls in a warm place and observe the milk
in the bowls after 5 to 6 hours.

What changes did you observe?
What is the reason for this?
Curd or buttermilk contains bacterium

named Lactobacillus which converts the
milk into curd.

Activity-2
Take 100 grams of maida in a bowl, add

one or two spoons of yeast powder, add
some hot water and knead it to make dough.
Keep the dough in a warm place. Observe
the dough after 3-4 hours.

What changes did you observe in the dough?

What might be the reason? Discuss with
your friends and write about it.

You might have observed your mother
preparing fermented foods like Idli and
Dosa. What could be the reason for
prepearing Idli and Dosa dough a day before
cooking it?

Chapter The World of
Microorganisms : Part-II

Fig. 1: Cups containing Maida dough.
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also useful in the preparation of  medicines
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also useful in the preparation of  medicines
required to cure different diseases.  Some
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required to cure different diseases.  Some
of them are farmer friendly as they
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of them are farmer friendly as they
increase soil fertility. Let us do some
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increase soil fertility. Let us do some
activities to grow microbes and produce
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activities to grow microbes and produce
products used by us.
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What changes did you observe?
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What is the reason for this?
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Curd or buttermilk contains bacterium
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Lactobacillus
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milk into curd.
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Activity-2
Take 100 grams of maida in a bowl, add
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Take 100 grams of maida in a bowl, add
one or two spoons of yeast powder, add
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one or two spoons of yeast powder, add
some hot water and knead it to make dough.
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Keep the dough in a warm place. Observe
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Keep the dough in a warm place. Observe
the dough after 3-4 hours.
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dü÷ø£åàJe⁄\T H̊\˝À, ̇ {Ï̋ À, >±*˝À, »+‘·Te⁄\,

yÓTTø£ÿ\ X¯Øsê˝À¢ ñ+{≤sTT. M{Ï̋ À ø=ìï eTq≈£î

ñ|üjÓ÷>∑|ü&É‘êsTT. eT]ø=ìï Vü‰ì ø£*–kÕÔsTT.

á bÕsƒ ¡+˝À dü÷ø£ åàJe⁄\T eTq≈£î m˝≤

düVü‰j·T+ #̊kÕÔjÓ÷, m˝≤ nbÕj·T+ ø£*–kÕÔjÓ÷

‘Ó\TdüT≈£î+<ë+.

ì‘·́  J$‘·+˝À ø=ìï dü÷ø£åàJe⁄\T eTq≈£î #ê˝≤

$<Ûë\T>± ñ|üjÓ÷>∑|ü&É‘êsTT. ñ<ëVü≤s¡D≈£î

ô|s¡T>∑T,  Ç&û¢, <√ôd, Áu…&é, πøø̆ ‘·j·÷s¡T #̊j·T{≤ìøÏ

ñ|üjÓ÷>∑|ü&É‘êsTT. ø=ìï s¡ø±\ dü÷ø£åàJe⁄\T

yê´<ÛäT\T qj·T+ #̊ùd eT+<äT\T ‘·j·÷s¡T #̊j·T{≤ìøÏ

ñ|üjÓ÷>∑|ü&ç‘˚, eT]ø=ìï ¬s’‘·T H˚kÕÔ\T>± H˚\

kÕsêìï ô|+#·≥+˝À düVü‰j·T|ü&É‘êsTT. ø=ìï

ø£è‘ê´\ <ë«sê dü÷ø£åàJe⁄\qT ô|+∫ eTq≈£î ñ

|üjÓ÷>∑|ü&˚ ñ‘·Œ‘·TÔ\qT ñ‘·Œ‹Ô #˚<ë›+.

>√s¡TyÓ#·Ãì bÕ\qT ¬s+&ÉT ∫qï –HÓï\˝À

rdüTø√+&ç. ø=ìï #·Tø£ÿ\ eTõ®>∑ Ò̋<ë ô|s¡T>∑TqT

ˇø£ –HÓï˝À y˚j·T+&ç. ¬s+&Ée bÕ\ –HÓï˝À @$T

ø£\|üe<äT›. ¬s+&ÉT –HÓï\qT ø£<ä|ü≈£î+&Ü yÓ#·Ãì

Á|ü<˚X¯+˝À ñ+#·+&ç. 5 qT+&ç 6 >∑+≥\ ‘·s¡Tyê‘·

–HÓï\˝Àì bÕ\qT |ü]o*+#·+&ç.

@ $<ÛäyÓTÆq e÷s¡TŒ\qT >∑eTì+#êe⁄?

á e÷s¡TŒ\≈£î ø±s¡D+ @$T{Ï?

eTõ®>∑ Ò̋<ë ô|s¡T>∑T˝À ñqï t

nH˚ u≤ø°º]j·÷ bÕ\qT ô|s¡T>∑T>± e÷s¡TÃ‘·T+~.

100 Á>±eTT\ yÓTÆ<ë |æ+&ç ˇø£ –HÓï˝À

rdüTø=+&ç. 1 Ò̋<ë 2 dü÷ŒHé\ ádtº bÂ&ÉsYqT y˚dæ

‘·–q+‘· y˚&ç̇ s¡T b˛dæ <ëìì yÓT‘·Ô{Ï |æ+&ç̋ ≤>∑

ø£\|ü+&ç. ø£*|æq |æ+&çì yÓ#·Ãì Á|ü<̊X̄+˝À ñ+#·+&ç.

3`4 >∑+≥\ ‘·s¡Tyê‘· |æ+&çì |ü]o*+#·+&ç.

|æ+&ç̋ À ˙e⁄ |ü]o*+∫q e÷s¡TŒ\T @$?

e÷s¡TŒ≈£î ø±s¡D+ @$T≥ì uÛ≤$düTÔHêïe⁄?

MT $TÁ‘·T\‘√ #·]Ã+#·+&ç. sêj·T+&ç.

MT neTà Ç&û¢, <√X̄ |æ+&çì ‘·j·÷s¡T #̊j·T&ÜìøÏ

eTT+<äTs√E s¡T_“ |ü⁄*j·Tu…≥º&É+ MTs¡T #·÷ùd

ñ+{≤s¡T. Ç˝≤ e+&É&ÜìøÏ ˇø£ s√E eTT+<˚ Ç&û¢,

<√X¯ |æ+&çì s¡Tã“&ÜìøÏ ø±s¡D+ @yÓTÆe⁄+&Ée#·TÃ?
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SCERT, T
ELA

NGANA
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ø£è‘ê´\ <ë«sê dü÷ø£åàJe⁄\qT ô|+∫ eTq≈£î ñ

|üjÓ÷>∑|ü&˚ ñ‘·Œ‘·TÔ\qT ñ‘·Œ‹Ô #˚<ë›+.
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@ $<ÛäyÓTÆq e÷s¡TŒ\qT >∑eTì+#êe⁄?

á e÷s¡TŒ\≈£î ø±s¡D+ @$T{Ï?
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SCERT, T
ELA

NGANA
eTõ®>∑ Ò̋<ë ô|s¡T>∑T˝À ñqï 

nH˚ u≤ø°º]j·÷ bÕ\qT ô|s¡T>∑T>± e÷s¡TÃ‘·T+~.
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nH˚ u≤ø°º]j·÷ bÕ\qT ô|s¡T>∑T>± e÷s¡TÃ‘·T+~.
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100 Á>±eTT\ yÓTÆ<ë |æ+&ç ˇø£ –HÓï˝À
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100 Á>±eTT\ yÓTÆ<ë |æ+&ç ˇø£ –HÓï˝À

rdüTø=+&ç. 1 Ò̋<ë 2 dü÷ŒHé\ ádtº bÂ&ÉsYqT y˚dæ
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rdüTø=+&ç. 1 Ò̋<ë 2 dü÷ŒHé\ ádtº bÂ&ÉsYqT y˚dæ
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‘·–q+‘· y˚&ç̇ s¡T b˛dæ <ëìì yÓT‘·Ô{Ï |æ+&ç̋ ≤>∑

ø£\|ü+&ç. ø£*|æq |æ+&çì yÓ#·Ãì Á|ü<̊X̄+˝À ñ+#·+&ç.
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ø£\|ü+&ç. ø£*|æq |æ+&çì yÓ#·Ãì Á|ü<̊X̄+˝À ñ+#·+&ç.
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In which of the two cups yeast was
added to maida dough?
In bakery when yeast is added to the

dough for preparing bread, the dough rises.
This is due to the production of carbon
dioxide gas during the process of
fermentation. Bubbles of the gas makes the
dough spongy in nature.

Activity-3

Commercial use of microorganisms
Take two bowls, half filled with water.

Add 5 to 10 spoons of sugar to each beaker,
then add 2 to 3 spoons of yeast to any one
of the two bowls.  Close both the bowls
with lids and keep them in a warm place.
After 3 to 4 hours remove the lids and
smell the contents.

What differences did you observe
between the two bowls?
What may be the reason for the odour
in yeast mixed bowl?
     This is the characteristic smell of

alcohol. Sugars are converted into alcohol
by yeast.  This process of conversion of
sugars into alcohol is known as
fermentation. This process is
used on a large scale in the
production of alcohol, wine,
beer etc. Yeast is grown in
natural sugars present in grains
like barley, wheat, rice and
crushed fruit juices like grapes.

Medicinal use of Microorganisms
Sometimes when we  fall ill or get

injured  doctors prescribe some medicines
that kill the microorganisms (bacteria)
which causes diseases. Such medicines are
called as antibiotics. These antibiotics are
produced by growing specific
microorganisms. Ex: Fungi. Now-a-days, a
number of antibiotics like Penicillin,
Tetracycline, Streptomycin and
Erythromycin are being produced.
Antibiotics help in curing many bacterial
diseases like Typhoid, Gonorrhoea
Diarrhoea, Tuberculosis and prevent
infections like Septicaemia.

Antibiotics are also used to control the
bacterial diseases in plants and animals.

Fig-2(b) : Antibiotic capsules

 Fig-2(a) : Antibiotic injections
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What may be the reason for the odour
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What may be the reason for the odour
in yeast mixed bowl?
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     This is the characteristic smell of
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alcohol. Sugars are converted into alcohol
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infections like Septicaemia.
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Antibiotics are also used to control the
bacterial diseases in plants and animals.
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bacterial diseases in plants and animals.
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ô|’ ¬s+&ÉT ø£|ü⁄Œ\˝À ñqï yÓTÆ<ë |æ+&ç̋ À @

<ëì˝À ádüTº ø£\T|üã&ç+~?

uÒø£Ø˝˝À Áu…&é ‘·j·÷s¡T #˚ùd≥|ü⁄Œ&ÉT yÓTÆ<ë

|æ+&çøÏ ádüTº ø£*|æq|ü⁄&ÉT ø=~› düeTj·T+ ‘·s¡Tyê‘·

yÓTÆ<ë |æ+&ç ñãT“‘·T+~. m+<äTø£+fÒ øÏD«q

Á|üÁøÏj·T˝À ø±s¡“Hé &Éj·÷¬ø’‡&é yêj·TTe⁄ ñ‘·Œ‹Ô

ne⁄‘·T+~. yêj·TT ãT&É>∑\e\¢ yÓTÆ<ë|æ+&ç kÕŒ+õ˝≤

e÷s¡T‘·T+~.

¬s+&ÉT ∫qï –HÓï\T rdüTø=ì ¬s+&ç+{Ï̋ À dü>∑+

es¡≈£î ̇ s¡T b˛j·T+&ç. yê{ÏøÏ 5 qT+&ç 10 #Ó+#ê\

#·¬øÿs¡ ø£\|ü+&ç. ‘·s¡Tyê‘· ˇø£<ëì˝À e÷Á‘·y˚T 2

qT+&ç 3 #Ó+#ê\ ádüTºqT ø£\|ü+&ç. ¬s+&ÉT –HÓï\ô|’

eT÷‘·\T ô|{Ïº yÓ#·Ãì Á|ü<˚X¯+˝À ñ+#·+&ç. 3 ̋ Ò<ë

4 >∑+≥\ ‘·s¡Tyê‘· eT÷‘·\T rdæ yêdüq #·÷&É+&ç.

¬s+&ÉT –HÓï\˝À MTπs+ ‘̊&ÜqT >∑eTì+#ês¡T?

ádüTº ø£*|æq –HÓï˝À e#˚Ã yêdüq≈£î ø±s¡D+

@yÓTÆe⁄+&Ée#·TÃ?

á yêdüq Ä\ÿVü‰˝Ÿ jÓTTø£ÿ \ø£åD+. #·¬øÿs¡qT

ádüTº\T Ä\ÿVü‰\T>± e÷s¡TÃ‘êsTT. á $<Ûä+>±

#·¬øÿs¡\qT Ä\ÿVü‰\T>± e÷πsÃ Á|üÁøÏj·TqT øÏD«q+

(fermentation) n+{≤s ¡ T . á | ü< ä ∆‹ì

ô|<ä›yÓTT‘·Ô+˝À Ä\ÿVü‰\T, yÓ’Hé,

;sY yÓTT<ä\>∑Tyê{Ï ‘·j·÷Ø˝À

ñ|üjÓ÷–kÕÔs¡T. Ç+<äTø√dü+

ádüTºqT düVü≤»#·¬øÿs¡\T ø£*–q

u≤Ø¢, >√<ÛäTeT, e], Á<ëø£å e+{Ï

|ü+&É¢ s¡kÕ\˝À ô|+#·T‘ês¡T.

eTq+ m|ü⁄Œ&Ó’Hê »ãT“ |ü&çq|ü⁄&ÉT, >±j·T|ü&çq|ü⁄&ÉT

&Üø£ºs¡T¢ eT+<äT\T ÇkÕÔs¡T. Ä  eT+<äT\T  s√>∑ø±s¡ø£

dü÷ø£åàJe⁄\qT (ñ<ë: u≤ø°º]j·÷) #·+|æy˚kÕÔsTT.

á s¡ø£yÓTÆq eT+<äT\qT  (anti-
biotics) n+{≤s¡T. ø=ìï Á|ü‘̊´ø£yÓTÆq dü÷ø£åàJe⁄\qT

ô|+#·&É+ <ë«sê dü÷ø£åàJeHêX¯ø±\qT  ñ‘·Œ‹Ô

#˚kÕÔs¡T. ñ<ë: •©+Á<Ûë\T, Á|üdüTÔ‘·+ ô|ì‡*Hé,

f…Á{≤ôd’øÏ¢Hé, Áôdºb˛ºyÓTÆdæHé, m]Á‘√yÓTÆdæHé ˝≤+{Ï

j·÷+{ÏãjÓ÷{Ïø˘‡qT ñ‘·Œ‹Ô #˚düTÔHêïs¡T. u≤ø°º]j·÷

e\¢ e#˚Ã ø£åj·T, >∑H˚]j·÷, &Éj˚T]j·÷, f…ÆbòÕsTT&é

e+{Ï nH˚ø£ yê´<ÛäT\qT á dü÷ø£åàJeHêX¯ø±\T

qj·T+ #̊kÕÔsTT. n<̊$<Ûä+>± ôd|æºd”$Tj·÷ ($wü|üP]‘·

s¡ø£Ô+) e+{Ï yê´<ÛäT\qT ≈£L&Ü ìs√~ÛkÕÔsTT.

dü÷ø£åàJeHêX¯ø±\qT »+‘·Te⁄\T, yÓTTø£ÿ\˝À

≈£L&Ü u≤ø°º]j·÷ e\¢ ø£*π> yê´<ÛäT\qT

ìj·T+Á‹+#·&ÜìøÏ ñ|üjÓ÷–kÕÔs¡T.
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Do you know?

We must use antibiotics prescribed by a qualified doctor.  If we use antibiotics without
consulting a qualified doctor it may harm us. Unnecessary use of antibiotics, affects blood
cells which fight infections and also cause resistance towards antibiotics. Sometimes they
may kill useful bacteria in our body too.

The discovery of Penicillin - The Antibiotic

Fig-3(b) : Pencillium species inhibiting bacterial
growth in petridish

Fig-3(a) :
Dr. Alexander Flemming

Dr. Alexander Flemming was an army
doctor during First World War. He
observed that many injured soldiers died
because of bacterial infection of wounds.

He was working on antibiotics in his
lab. Accidently one day he observed that
some fungi were preventing the growth of
bacteria in the petridish, in which he was
growing bacterial colonies.

He separated the substances released
by the fungus and tested it on some other
disease causing bacteria. This substance
also prevented those  disease causing

bacteria. The fungus was identified as
Penicillium notatum. The substance which
was produced by the fungus Penicillium was
named as Penicillin.

The discovery of the antibiotic,
Penicillin was announced in 1929. In 1945
Dr. Alexander Flemming was awarded the
Nobel Prize along with other scientists
namely Dr. Howard Florey and  Dr. Ernst.
Chain.

The discovery of Penicillin paved the
way to the discovery of many antibiotics
like Streptomycin, Erythromycin etc.
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ns¡Ω‘· ø£*–q &Üø£ºs¡T Ç∫Ãq dü÷#·q\ Á|üø±s¡y˚T j·÷+{ÏãjÓ÷{Ïø˘‡ ñ|üjÓ÷–+#ê*. Ò̋ø£b˛‘˚ yê{Ï

e\¢ eTq≈£î Vü‰ì ø£\>∑e#·TÃ. nedüs¡+ Ò̋≈£îHêï j·÷+{ÏãjÓ÷{Ïø˘‡ ñ|üjÓ÷–+#·≥+ e\¢ s√>∑ø±s¡ø£

ÁøÏeTT\‘√ b˛sê&˚ s¡ø£Ôø£D≤\ô|’ Á|üuÛ≤e+ #·÷|ü⁄‘êsTT eT]j·TT s√>∑ø±s¡ø£ u≤ø°º]j·÷\T ìs√<Ûäø£‘·qT

(Resistance power) ô|+#·T≈£î+{≤sTT. ø=ìïkÕs¡T¢ j·÷+{ÏãjÓ÷{Ïø˘‡ Js¡í e´edüú˝À y˚T\T #˚ùd

u≤´ø°º]j·÷qT q•+|ü#˚ùd neø±X¯eT÷ ñ+~.

á $<Ûä+>± y˚s¡T #˚dæq •©+Á<Ûäy˚T ªô|˙‡*j·T+

H√{≤≥+µ. ô|˙‡*j·T+ nH˚ •©+Á<Ûä+ qT+∫

ñ‘·Œ‹Ô #˚dæq |ü<ësêúìøÏ ô|ò¢$T+>¥ nì

ù|s¡T ô|{≤º&ÉT.

ô|ì‡*Hé 1929˝À ªô|ì‡*Héµ nH˚ dü÷ø£åàJe

HêX¯ø£+ Ä$wüÿs¡DqT Á|ü|ü+#êìøÏ ‘Ó*bÕ&ÉT.

ô|ì‡*HéqT ø£qTø=ÿqï+<äT≈£î 1945e dü+e‘·‡s¡+˝À

&Üˆˆ n …̋>±®+&ÉsY ô|ò¢$T+>¥ eTs=ø£ Ç<ä›s¡T XÊgy˚‘·Ô\T

&Üˆˆ ôVAesY¶ b ¢̨Ø eT]j·TT &Üˆˆ m¬sïdtº _.#Ó’Hé‘√

ø£*|æ H√ãT˝Ÿ ãVüQeT‹ bı+<ë&ÉT.

u≤ø°º]j·÷\ e\¢ ø£*π> nH̊ø£ »ãT“\qT qj·T+

#˚j·T&É+˝À ñ|üjÓ÷>∑|ü&É¶ ô|ì‡*Hé Ä$wüÿs¡D

Áôdºb˛ºyÓTÆdæHé, m]Á‘√yÓTÆdæHé ˝≤+{Ï nH˚ø£ s¡ø±\

j·÷+{ÏãjÓ÷{Ïø˘ eT+<äT\qT ø£qT>=q&ÜìøÏ

<√Vü≤<ä+ #̊dæ+~.

yÓTT<ä{Ï Á|ü|ü+#· j·TT<ä∆ ø±\+˝À &Üˆˆ n …̋>±®+&ÉsY

ô|ò ¢$T+>¥ ôd’q´+˝À &Üø£ºs¡T>± |üì #˚ùdyês¡T.

j·TT<ä∆+˝À >±j·T|ü&çq ôd’ì≈£î\T u≤ø°º]j·÷ e\¢

ÇHéô|òø£åHé≈£î >∑T¬s’ #·ìb˛e&Üìï Äj·Tq #·÷XÊs¡T.

n‘ ·qT d ü÷ø £ å àJe HêX ¯ø±\ô| ’q ‘ ·q

Á|üjÓ÷>∑XÊ\˝À |ü]XÀ<Ûäq\T #˚j·TkÕ>±&ÉT. ‘·q

|ü]XÀ<Û äq˝À¢ uÛ≤>∑+>± ô|ò ¢$T+>¥ u≤ø° º]j·÷
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ô|+#·T‘·Tqï u≤ø°º]j·÷ ô|s¡T>∑T<ä\qT ìs√~Û+#·&Üìï

Äj·Tq nqTø√≈£î+&Ü >∑eTì+#ê&ÉT.

•©+Á<Ûä+ ñ‘·Œ‹Ô #˚dæq Ä |ü<ësêúìï y˚s¡T #˚dæ

Ç‘·s¡ u≤ø°º]j·÷ düeT÷Vü‰\ô|’ ≈£L&Ü |üØøÏå+#ê&ÉT.

Ä |ü<ës¡ú+ Ç‘·s¡ yê´<ÛäT\T ø£*–+#˚ u≤ø°º]j·÷\

ô|s¡T>∑T<ä\qT ≈£L&Ü ìs√~Û+∫q≥T¢ ‘Ó\TdüT≈£îHêï&ÉT.
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Do you know?

Inventor of Aureomycin
Dr. Yellapreggada Subba Rao was born in West Godavari

district of  Andhra Pradesh state. He discovered some antibiotics
like Aureomycin (Tetracycline) which cure number of bacterial
diseases like Typhiod, Plague, Tuberculosis etc.

Fig-4 : Child consuming polio drops.

Vaccine
Doctors prescribe

medicines in the form of
tablets, syrups, injections
etc, to gain control ever
diseases. We are often protected against
certain other diseases by vaccination.

Whenever a disease causing micro
organism enter our body, the body produces
some defenders to fight against them, these
are called as antibodies.

The weak/dead disease causing
microorganisms which are administered in
our bodies are called as vaccines. When
vaccine is administered in our bodies
antibodies are produced and information
about the same is stored. The process of
administration of weak/dead organisms
into our body is called vaccination.

Polio is given in the form of oral drops
which prevents polio in children. There are
many other  vaccines available to prevent
diseases like Smallpox, Chickenpox,
Hepatitis, Tuberculosis, Mumps,
Diphtheria, Wooping Cough, Measles.

Vaccination protects us from getting the
diseases over a long period of time often
throughout our life. You may have heard that
children below five years must take polio
drops.
• Why are polio drops given to children?
• Were you given polio drops, when you

were a child?
• Do you know about pulse polio

programme?
Our national objective is to achieve a

Polio free society. What do they do in this
programme? You know that polio is a
dangerous disease. What could be done to
make the  polio free society?  Discuss in
your classroom about polio contamination
and its methods of  prevention. Write your
findings in year notebook.

Collect a pamphlet or broucher on
Pulse Polio Programme and discuss the
points which are mentioned in them.
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&Üˆˆ jÓT˝≤¢Á|ü>∑&É düTu≤“sêe⁄, |ü•ÃeT >√<ëe] õ˝≤¢, Ä+Á<ÛäÁ|ü<̊XŸ̋ À »ìà+#ês¡T. Äj·Tq ø£ìô|{Ïºq

j·÷+{ÏãjÓ÷{Ïø̆‡ ñ<ëVü≤s¡D≈£î Ä]jÓ÷yÓTÆdæHé (f…Á{≤ôd’øÏ¢Hé), u≤ø°º]j·÷\T  ø£\T>∑CÒùd f…ÆbòÕsTT&é,

ù|¢>∑T, ø£åj·T e+{Ï nH˚ø£ yê´<ÛäT\qT qj·T+ #˚düTÔ+~.

eTq+ @<Ó’Hê yê´~ÛøÏ >∑T¬s’q|ü&ÉT

yê{Ïì ‘·–Z+#̊+<äT≈£î &Üø£ºs¡T¢ {≤u…¢≥T¢,

{≤ìø ˘ ‡ , Ç+»ø £ åH é ‡  s ¡÷| ü+˝À

eT+<äT\qT dü÷∫kÕÔs¡T. Ç‘·s¡ ø=ìï

yê´<ÛäT\ qT+&ç ‘·s¡#·T>± {°ø±\T

rdüTø√e&É+ <ë«sê eTq+ s¡ø£åD bı+<äT‘ê+.

@<Ó’Hê yê´~Ûì ø£*–+#˚ dü÷ø£åàJe⁄\T eTq

X ¯Øs ¡+˝Àìø Ï Á| üy ˚• ùd Ô , yê{ Ï qT+& ç

s¡øÏå+#·T≈£îH˚+<äT≈£î eTq X¯Øs¡+ ø=ìï s¡ø£åø±\qT

ñ‘·Œ‹Ô #˚düTÔ+~, M{ÏH˚ Á|ü‹s¡ø£åø±\T n+{≤s¡T.

#·+|üã&çq / ã\V”≤q|üs¡#·ã&çq yê´~Ûì

ø£*–+#˚ dü÷ø£ÎJe⁄\T y˚{ÏHÓ’‘˚ eTq X¯Øs¡+˝À

Á|üẙX̄ô|&É‘ês√ yê{Ïì yêøÏ‡Hé‡ n+{≤s¡T. yêøÏ‡q¢qT

eTq X¯Øs¡+˝ÀøÏ Á|üy˚X¯ô|{Ïºq|ü&ÉT Á|ü‹s¡ø£åø±\T

ñ‘·Œ‹Ô ne⁄‘êsTT. <ëìøÏ dü+ã+~Û+∫q düe÷#ês¡+

ìøÏå|üÔ+ #˚j·Tã&ÉT‘·T+~. á $<Ûä+>±  #·+|üã&çq

˝Ò<ë ã\V”≤q|üs ¡# ·ã&çq yê´~Ûì ø£*–+#˚

dü÷ø£åàJe⁄\qT eTq X¯Øs¡eTT˝ÀìøÏ Á|üy˚X¯ô|≥º&Üìï

ªyêøÏ‡H˚wüHéµ n+{≤s¡T.

b˛*jÓ÷ yêøÏ‡HéqT #·Tø£ÿ\ s¡÷|ü+˝À H√{Ï̋ À

y˚kÕÔs¡T. Ç~ |æ\¢\˝À  b˛*jÓ÷  yê´~Û  sê≈£î+&Ü

á  yêøÏ‡Hé  ìs√~ÛdüTÔ+~. eT]ø=ìï  s¡ø±\ yê´<ÛäT\T

sê≈£î+&Ü  ≈£L&Ü yêøÏ‡Hé  ÇkÕÔs¡T. ñ<ëˆˆ eTX¯S∫,

neTàyês¡T, ôV≤|üf…Æ{Ïdt, ø£åj·T, >∑e<ä_fī¢\T, &ç|ò”Ô]j·÷,

ø√]+‘·<ä>∑TZ, ‘·≥Tº yÓTT<ä̋ …’q$.
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yê´<ÛäT\T sê≈£î+&Ü eTq*ï #ê˝≤ ø±\+ bÕ≥T

s¡øÏåkÕÔsTT. ø=ìï kÕs¡T¢ J$‘ê+‘·+ s¡øÏåkÕÔsTT. 

 nH˚ Á|üø£≥q

#ê˝≤kÕs¡T¢ #·÷ùd ñ+{≤s¡T.
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MT ‘·s¡>∑‹ >∑~˝À #·]Ã+#·+&ç. MTs¡T >∑T]Ô+∫q

n+XÊ\T MT H√≥T|ü⁄düÔø£+˝À sêj·T+&ç.
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#·]Ã+#·+&ç.

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

s¡øÏå+#·T≈£îH˚+<äT≈£î eTq X¯Øs¡+ ø=ìï s¡ø£åø±\qT

SCERT, T
ELA

NGANA

s¡øÏå+#·T≈£îH˚+<äT≈£î eTq X¯Øs¡+ ø=ìï s¡ø£åø±\qT

ñ‘·Œ‹Ô #˚düTÔ+~, M{ÏH˚ Á|ü‹s¡ø£åø±\T n+{≤s¡T.

SCERT, T
ELA

NGANA

ñ‘·Œ‹Ô #˚düTÔ+~, M{ÏH˚ Á|ü‹s¡ø£åø±\T n+{≤s¡T.

#·+|üã&çq / ã\V”≤q|üs¡#·ã&çq yê´~Ûì

SCERT, T
ELA

NGANA

#·+|üã&çq / ã\V”≤q|üs¡#·ã&çq yê´~Ûì

ø£*–+#˚ dü÷ø£ÎJe⁄\T y˚{ÏHÓ’‘˚ eTq X¯Øs¡+˝À

SCERT, T
ELA

NGANA

ø£*–+#˚ dü÷ø£ÎJe⁄\T y˚{ÏHÓ’‘˚ eTq X¯Øs¡+˝À
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Now, we know about several vaccines
which protect us against many disease
causing microorganisms. But vaccines
were not known even 300 years ago. It was
only after many experiments conducted by
several scientists in 18th century helped us
to get them.

Nowadays, vaccines are made on a
large scale from microorganisms to
protect humans and other animals from
several diseases.

Activity-4
Visit nearby PHC and collect

information about vaccination given to
0-15 year old children. Meet a doctor or a
health worker and ask what types of
vaccines are there? Which disease can be
prevented through vaccination? When it
should be taken? List them out.

Rabies vaccine was discovered by
Louis Pasteur. Rabies causing virus enters
our body through dog bite, only if the dog
has the same infection.

Discovery of Smallpox vaccine

Dr. Edward Jenner
setup his medical practice in a
village which saved mankind
by eradicating some diseases.
He keenly observed that the

milkmaids who developed cowpox, a less
serious disease, did not develop the deadly
smallpox.

Do you know?
Dr. Jonas Salk

discovered vaccine for
Polio in 1952. He
wanted to distribute it
freely to everyone. So
he never patented his polio vaccine.
Dr.Albert Sabin discovered oral polio
vaccine in 1957.

Dr. Jonas Salk

Fig-5 : Baby with small pox
Dr.Edward jenner inoculating

vaccine

SCERT, T
ELA

NGANA
vaccines are there? Which disease can be

SCERT, T
ELA

NGANA
vaccines are there? Which disease can be
prevented through vaccination? When it

SCERT, T
ELA

NGANAprevented through vaccination? When it
should be taken? List them out.

SCERT, T
ELA

NGANAshould be taken? List them out.

Rabies vaccine was discovered by

SCERT, T
ELA

NGANA
Rabies vaccine was discovered by

Louis Pasteur. Rabies causing virus enters

SCERT, T
ELA

NGANA
Louis Pasteur. Rabies causing virus enters

SCERT, T
ELA

NGANA

Nowadays, vaccines are made on a

SCERT, T
ELA

NGANA

Nowadays, vaccines are made on a
large scale from microorganisms to

SCERT, T
ELA

NGANA

large scale from microorganisms to
protect humans and other animals from

SCERT, T
ELA

NGANA

protect humans and other animals from

our body through dog bite, only if the dog

SCERT, T
ELA

NGANA
our body through dog bite, only if the dog
has the same infection.

SCERT, T
ELA

NGANA
has the same infection.

Discovery of Smallpox vaccine

SCERT, T
ELA

NGANA

Discovery of Smallpox vaccine

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA



81

Ç|ü⁄Œ&ÉT $$<Ûä s¡ø±\ yê´<ÛäT\T ø£*–+#˚

dü÷ø£åàJe⁄\ u≤]qT+&ç eTq*ï s¡øÏå+#˚ nH˚ø£ s¡ø±\

yê´øÏ‡Hé\ >∑T]+∫ eTq≈£î ‘Ó\TdüT. ø±ì 300

dü+e‘·‡sê\ ÁøÏ‘·+ á $<Ûä+>± yê´<ÛäT\ qT+&ç s¡øÏå+#̊

yê´øÏ‡q¢ >∑T]+∫ ‘Ó*j·T<äT. 18e X¯‘êã›+˝À nH˚ø£

eT+~ XÊgy˚‘·Ô\T #˚dæq |ü]XÀ<Ûäq Ò̋ eTq≈£î á

yêøÏ‡qT¢ \_Û+#·&ÜìøÏ düVü‰j·T|ü&Ü¶sTT.

á s√E˝À¢ dü÷ø£åàJe⁄\ qT+&ç yêøÏ‡q¢qT ô|<ä›

yÓTT‘· Ô+˝À ‘·j·÷s¡T #˚düTÔHêïs¡T. á yêøÏ‡qT¢

e÷qe⁄\‘√ bÕ≥T »+‘·Te⁄\qT ≈£L&Ü nH˚ø£

yê´<ÛäT\  u≤] qT+&ç s¡øÏådüTÔHêïsTT.

MT≈£î <ä>∑Zs¡̋ À ñqï ÁbÕ<∏ä$Tø£ Äs√>∑́  πø+Á<ëìï

dü+<ä]Ù+∫ 0`15 dü+ˆˆ ej·TdüT‡ |æ\¢\≈£î Ç#˚Ã

{°ø±\ >∑T]+∫ $esê\T ùdø£]+#·+&ç. Äs√>∑´

ø±s¡́ ø£s¡ÔqT Ò̋<ë &Üø£ºsYqT ø£*dæ yê] <ä>∑Zs¡ ñqï

$$<Ûä s¡ø±\ yê´øÏ‡Hé\ >∑T]+∫ n&ç– ‘Ó\TdüTø√+&ç.

{°ø±\T rdüTø√e&É+ <ë«sê @ @ yê´<Û äT\T

ìs√~Û+#·e#·TÃ? n$ m|ü&Ó|ü&ÉT rdüTø√yê*?

|ü{Ïºø£ ‘·j·÷s¡T#˚j·T+&ç.

πs_dt yêøÏ‡HéqT \÷sTTbÕX̄ÃsY ø£qT>=Hêï&ÉT.

πs_dt ø£\T>∑CÒùd yÓ’s¡dt πs_dt ñqï ≈£îø£ÿ eTìwæì

ø±≥Ty˚j·T&É+ <ë«sê eTìwæ̋ ÀøÏ Á|üy˚•düTÔ+~.

Á>±MTD ÁbÕ+‘·+˝À ‘·q yÓ’<ä́

eè‹Ôì #˚düTÔqï &Üˆˆ m&É«sY¶ C…qïsY

rdüT≈£îqï ìs¡íj·T+ nH˚ø£ yê´<ÛäT\

qT+&ç e÷qe C≤‹ n+‘·]+∫

b˛≈£î+&Ü s¡øÏ å+#˚+<äT≈£î m+‘√

düVü‰j·T|ü&ç+~. yÓ’<ä́ + ø√dü+ Äj·Tq

e<ä›≈£î e∫Ãq ¬s’‘·T\˝À (bÕ\ ø√dü+ Äe⁄\qT

ô|+#˚yês¡T) me]¬ø’‘˚ øöbÕø˘‡ k˛≈£î‘·T+<√ yê]øÏ

uÛÑj·T+ø£s¡yÓTÆq eTX̄S∫ (smallpox) k˛ø£ø£b˛e&Üìï

Äj·Tq >∑eTì+#ê&ÉT.

&Ü ˆ ˆ CÀqd tkÕø ˘

(Jonas salk) 1952˝À

b˛*jÓ÷≈ £ î { °ø±qT

ø £qT>=Hêï& É T . <ëìï

n+<ä]ø °  ñ∫‘·+>±

n+~+#·<ä\#·T≈£îHêï&ÉT.

n+<äTπø n‘·qT <ëìô|’

düs¡«Vü≤≈£îÿ\ (ù|f…+{Ÿ) ø=s¡≈£î Á|üj·T‹ï+#·̋ Ò<äT.

&ÜˆˆÄ\“sYº kÕ_Hé b˛*jÓ÷ #·Tø£ÿ\ eT+<äTqT

1957˝À ø£qT>=Hêï&ÉT.
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He thought they are developing

immunity which is preventing small pox, a

very dangerous disease wiping out millions

of people in those days. In 1796, Jenner

took the fluid from a cowpox pustule on a

dairymaid’s hand and inoculated a 8 year

old boy with his parents permission. Six

weeks later, he exposed the boy to

smallpox, and the boy did not develop any

symptoms of smallpox. The fluid collected

from Cowpox pustule acted as a vaccine to

prevent smallpox. This invention of

smallpox vaccine saved millions of people

from the deadly disease.

This paved the way for the discovery

of number of vaccines which prevent us

from harmful diseases. The word vaccine

comes from word 'vacca' which means cow.

Soil Microorganisms - Soil fertility

About 78% of air around us is Nitrogen

gas. Plants need it mainly for growth. But

they can not make it from the atmosphere

directly. Microorganisms like Rhizobium,

Nostoc - Fig 6(a), Anabaena - Fig 6(b),

Azotobacter, etc., help to provide this

essential element to the plants by absorbing

them from atmosphere to form certain

compounds and then fixing them into the

soil that can be taken up by plants.

Nitrogen Fixation
Rhizobium bacteria present in root

nodules of pea family or Leguminaceae
plants such as pea gram, groundnuts fix
nitrogen.

Activity-5

Collect root nodules from ground nuts,
beans and pea gram crush. Put them on a
glass slide. Press it with covers slip.
Observe it under compound microscope.
Draw and discuss about it with your friends.

Fig-6(a) : Nostoc

Fig-6(b) : Anabaena
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Fig-6(a) : Nostoc
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 n+fÒ øöbÕø̆‡ k˛øÏq yê]˝À yê´~Û ìs√<Ûäø£X̄øÏÔ

(immunity) n_Ûeè~∆ #Ó+~ Ä ø±\+˝À \ø£å\

eT+~ì #·+|æq uÛÑj·T+ø£s¡yÓTÆq eTX¯S∫ yê´~Û

sê≈£î+&Ü ø±bÕ&ÉT‘√+<äì >∑T]Ô+#ê&ÉT. 1796˝À

m&É«sYº C…qïsY bÕ\ &Ó’Ø˝À |üì #˚ùd øöbÕø˘‡ k˛øÏq

e´øÏÔ X¯Øs¡+ MT<ä ñqï u§ã“ qT+&ç ÁkÕyêìï (s¡dæ)

rdæ Äs√>∑́ +>± ñqï 8 dü+e‘·‡sê\ u≤\TìøÏ yê]

‘·*¢<ä+Á&ÉT\ nqTeT‹‘√ Ç#êÃ&ÉT. Äs¡T yêsê\

‘·s¡Tyê‘· Ä u≤\T&çì eTX¯S∫øÏ >∑T] #˚XÊ&ÉT. ø±ì

Ä u≤\Tì˝À m≥Te+{Ï eTX¯S∫ \ø£ åD≤\T

ø£q|ü&É̋ Ò<äT. n+fÒ øöbÕø˘‡ u§ã“ ÁkÕe+˝À ñ+&˚

|ü<ës¡ ú+ eTX¯S∫ yê´~Û sê≈£î+&Ü yêøÏ‡Hé>±

|üì#˚dæ+<äqïe÷≥! á eTX¯S∫ yêøÏ‡Hé Ä$wüÿs¡D

\ø£å̋ ≤~ eT+~ì á uÛÑj·T+ø£s¡yÓTÆq s√>∑+ qT+&ç

ø±bÕ&ç+~.

á Ä$wüÿs¡D ‘·sê«‘· ø±\+˝À nH̊ø£ yê´<ÛäT\≈£î

yêøÏ‡q¢qT ø£qTø√ÿe&ÜìøÏ e÷s¡Z+ #·÷|æ+~. yêøÏ‡Hé

|ü<ä+ ªyêø±µ qT+&ç e∫Ã+~. yêø± (vaca) n+fÒ

ªÄe⁄µ nì ns¡ú+.

eTq #·T≥÷º  ñqï yê‘êes¡D+˝À ñ+&̊ >±*˝À

78% qÁ‘·»ì yêj·TTe⁄ ñ+≥T+~. yÓTTø£ÿ\

ô|s¡T>∑T<ä\≈£î qÁ‘·»ì nedüs¡+. nsTT‘˚ yÓTTø£ÿ\T

yê‘êes¡D+˝À ñ+&̊ qÁ‘·»ìì H̊s¡T>± rdüTø√ Ò̋e⁄.

¬s’CÀ_j·T+, HêkÕºø˘,nq_Hê, (|ü≥+`6m,_)

n»{Àu≤ø£ºsY e+{Ï dü÷ø£åàJe⁄\T >±*˝Àì qÁ‘·»ìì

Á>∑Væ≤+∫, qÁ‘·»ì düy˚Tàfi¯Hê\ s¡÷|ü+˝ÀøÏ e÷]Ã

H˚\˝ÀøÏ $&ÉT<ä\ #˚kÕÔsTT. yê{Ïì yÓTTø£ÿ\T

rdüT≈£î+{≤sTT.

∫≈£îÿ&ÉT C≤‹ ̋ Ò<ë ̋ …>∑T´$TH̊dæ yÓTTø£ÿ\T ãsƒê˙,

y˚s¡TX¯q>∑ e+{Ï yê{Ï y˚s¡T u§&çô|\˝À ñ+&˚

¬s’CÀ_j·T+ u≤ø°º]j·÷ qÁ‘·»ì kÕú|üq #˚düTÔ+~.

y˚s¡TXËq>∑, ∫≈£îÿ&ÉT, ãsƒê˙ e+{Ï yÓTTø£ÿ\ y˚s¡T

u§&çô|\T ùdø£]+∫, yê{Ïì ôd’¢&éô|’q y˚dæ ø£esY dæ¢|t

y ˚d æ  H=ø £ ÿ+& ç . d ü+j· T Tø £ Ô  d ü÷ø £ å à< ä] Ùì‘√

|ü]o*+#·+&ç. |ü]o*+∫q yê{Ï |ü≥+ ^j·T+&ç.

yê{Ï >∑T]+∫ $TÁ‘·T\‘√ #·]Ã+#·+&ç.
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Rhizobium converts atmospheric
nitrogen into nitrates and stores in roots.
Plants use this stored nitrates. Plants gives
shelter to Rhizobium.  They co-operate
one another. Such a cooperation is called
"symbiosis". Soil fertility increase in
growing legume crops in the fields.
Farmers plough crop field along with
legumes on the onset of monsoons.

The micro organisms like fungi and
bacteria present in the soil degrade
biological wastes, some of which are
essential for plants.

Do you know?
What is Bt?

 Bt  stands for Bacillus
thuringiensis which is the name of a
bacterium.  It produces a toxin which kills
pests on plants or crops. The bacterium
is used as bio pesticide. In transgenic
crop plants this toxin producing gene
was separated from the bacterium and
transferred into the crop plants.  So this
can protect it from pests.  For example
B.t. cotton. It shows severe impact on
plants and animals. Discuss, about effect
of  Bt in your class.

Fig-7 : Root Nodules

Activity-6
Take two pots or dig two pits in the

corner of the garden at home or at your
school ground. Fill them up to half with
loose soil.  Put some biological wastes like
fallen leaves, vegetable wastes, waste
papers etc., in one of them.  Fill the second
one with plastic wastes, polythene bags and
with some empty glass bottles.

Now cover the pits  with some loose
soil.  Sprinkle some water on the pots /pits.
Do this every day.  After three to four weeks
remove the upper soil from the pits and
observe the changes.  What changes did you
observe?
• In which pit did the materials

decompose? Why?
• Is there any harm with non-decomposing

material? Discuss.

You might have observed the same thing
happening in your own surroundings as
well. Microorganisms present in our
surroundings act upon wastes  around us and
decompose them. They are converted into
simple substances.  Thus microorganisms
help us in cleaning the environment.

Fig-8 : Compost pit
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¬s ’CÀ_j·T+ yê‘êes¡D+˝Àì qÁ‘·»ìì

qÁ‹‘ê\ s¡÷|ü+˝ÀøÏ e÷]Ã y˚s¡¢̋ À ì\« #˚kÕÔsTT.

<ëìì yÓTTø£ÿ\T $ìjÓ÷–+#·T≈£î+{≤sTT. yÓTTø£ÿ\T

¬s’CÀ_j·T+≈£î ÄyêkÕìï ÇkÕÔsTT. Ç˝≤ ¬s+&É÷

ˇø£<ëìø=ø£{Ï düVü≤ø£]+#·T≈£î+{≤sTT ø±ã{Ïº á

dü+ã+<Ûëìï ªdüVü≤Jeq+µ (symbiosis) n+{≤s¡T.

˝…>∑÷´yéT |ü+≥\T |ü+&ç+#·&É+ e\¢ H˚\ kÕs¡+

ô|s¡T> ∑T‘ ·T+~. ãTT‘·T|üeHê\ düeTj·T+˝À

|ü|ü<ÛëHê´\ yÓTTø£ÿ\qT ¬s’‘·T\T bı\+˝À ø£*|æ

<äTqTï‘ês¡T.

H˚\˝À ñ+&˚ •©+Á<ë\T, u≤´ø°º]j·÷ e+{Ï

dü÷ø£ÎJe⁄\T Je dü+ã+~Û‘· e´sêú\qT $∫Ã¤qï+

#˚kÕÔsTT. á düy˚Tàfi¯Hê\T yÓTTø£ÿ\ ô|s¡T>∑T<ä\≈£î

#ê˝≤ nedüs¡+.
Ç|ü⁄Œ&ÉT ¬s+&ÉT ≈£î+&É\qT ˝Ò<ë >∑T+‘·\qT

eT{Ïº‘√ ø£|üŒ+&ç. yê{Ïô|’ ̇ {Ïì #·\¢+&ç. á $<Ûä+>±

Á|ü‹s√E ˙s¡T #·\¢+&ç. eT÷&ÉT, Hê\T>∑T yêsê\

‘·sê«‘· >∑T+‘·\/≈£î+&É\ô|’ eT{Ïºì ‘=\–+#·+&ç.

MTs¡T ẙdæq |ü<ësêú\˝À @ẙT$T e÷s¡TŒ\T e#êÃjÓ÷

|ü]o*+#·+&ç. @ e÷s¡TŒ\qT MTs¡T >∑eTì+#ês¡T?

<˚ì˝À |ü<ësêú\T ≈£îfi≤¢sTT? m+<äT≈£î?

≈£îfi¢̄ì |ü<ësêú\ e\¢ eTq≈£î @yÓTÆHê qwüº+

ñ+<ë? #·]Ã+#·+&ç.

Ç˝≤+{Ï e÷s¡TŒ\qT MTs¡T MT |ü]düsê\˝À

≈£L&Ü >∑eTì+#̊ ñ+{≤s¡T. dü÷ø£åàJe⁄\T eTq#·T≥÷º

ñqï |ü]düsê\˝À eè<Ûë>± |ü&ç ñqï  e´sêú\qT,

≈£î[¢b˛j˚T≥≥T¢ #˚kÕÔsTT. Ç$ e´sêú\qT düs¡fi¯

|ü<ësêú\T>± e÷]Ã y˚kÕÔsTT. dü÷ø£åàJe⁄\T eTq

#·T≥÷º ñ+&˚  |ü]düsê\qT X¯óÁuÛÑ+ #˚j·TT≥ <ë«sê

eTq≈£î düVü‰j·T+ #˚kÕÔsTT.

MT bÕsƒ¡XÊ\ ã&ç‘√≥˝À ̌ ø£ eT÷\q ̋ Ò<ë MT

Ç+{Ï̋ À>∑\ U≤∞ düú\eTT˝À ¬s+&ÉT >∑T+≥\T ‘·e«+&ç

Ò̋<ë 2 U≤∞ ≈£î+&É\T rdüTø√+&ç. M{Ïì dü>∑+ es¡≈£î

eT{Ïº‘√ ì+|ü+&ç. ˇø£<ëìì sê*q Ä≈£î\T, eè<∏ë

nsTTq ≈ £Ls ¡>±j·T\T, ø±–‘·+ eTTø £ ÿ\T,

#Ó‘êÔ#Ó<ës¡+‘√ ì+|ü+&ç. ¬s+&Ée <ëì˝À yê&ç

bÕπsdæq bÕ¢dæºø˘ e´sêú\T, bÕ*B∏Hé dü+#·T\T, U≤∞

>±E d”kÕ\‘√ ì+|ü+&ç.

_.{Ï. n+fÒ ªªu≤dæ\¢dt ‘·T¬s+C…ìdædtµµ. Ç~ ̌ ø£

s¡ø£yÓTÆq u≤ø°º]j·T+. Ç~ $&ÉT<ä\ #˚ùd ˇø£ s¡ø£yÓTÆq

ª$wü |ü<ës¡ú+µ (Toxin) yÓTTø£ÿ\T ̋ Ò<ë |ü+≥\ô|’ ô|]π>

ÁøÏeTT\qT #·+|æy˚düTÔ+~. n+<äTπø Bìì ªªãjÓ÷

ô|dæ º ôd’&éµµ>± (Je dü+ã+<Û ä |ü⁄s¡T>∑TeT+<äT)

ñ|üjÓ÷–kÕÔs¡T. á {≤øÏ‡Hé ñ‘·Œ‹Ô #˚ùd »qT´e⁄qT

C…HÓ{Ïø˘ Ç+»˙]+>¥ |ü<ä∆‘·T\ <ë«sê y˚s¡T #˚dæ |ü+≥

yÓTTø£ÿ\ ø£D≤\ ̋ ÀìøÏ ã~© #̊dæ »qT´ e÷]Œ&ç |ü+≥

yÓTTø£ÿ\qT s¡÷bı+~kÕÔs¡T. á »qT´ e÷]Œ&ç yÓTTø£ÿ\T

‘·eT≈ £î ‘êy˚T d ü«j·T+>± |ü ⁄s ¡ T> ∑T\ qT+&ç

s¡øÏå+#·T≈£î+{≤sTT. ñ<ëˆˆ _.{Ï. |ü‹Ô. Ç$ yÓTTø£ÿ\T,

»+‘·Te⁄\ MT<ä rÁe Á|üuÛ≤e+ ø£*–kÕÔsTT. _.{Ï.

Á|üuÛ≤e+ >∑T]+∫ MT ‘·s¡>∑‹˝À #·]Ã+#·+&ç.
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Micro organisms like several bacteria
help in the process of sewage treatment.
Oil sleeks formed due to leakage of oil
from oil tankers (ships) in oceans. This
kills marine animals because of shortage
of oxygen and light. Introducing oil eating
bacteria can safeguard aquatic marine
animals from oil sleek.

Harmful microorganisms
Microorganisms can cause diseases in

crop plants, livestock and in human beings.
They also spoil food, clothes and many
other things.

Diseases causing microorganisms in
human beings

Activity-7
Meet a doctor of your locality and ask

him about the different types of diseases
caused by different microorganisms. Note
them down and discuss with your friends.

Recall that microorganisms are present
everywhere in our surroundings.
Microorganisms which cause diseases are
called as “pathogens”.

Pathogens enter into our body through
air we breathe, water we drink and food we
eat. They can also be transmitted by direct
contact with infected person or carried
through animals or insects.

Think and discuss
What would happen if
microorganisms were absent, in our
surroundings?

You might have observed, some of your
family members or friends getting cold and
cough with the sudden change of weather.
When the infected person sneezes or
coughs, the pathogens enter into air from
such infected persons. When  this air
containing pathogens enters into the  body
of a healthy person, it may cause cold.
These type of diseases which spread from
infected people to healthy ones are known
as “communicable diseases”. They spread
through air, water, food or through physical
contact with infected person or his/her
used towels, kerchiefs or through insects
like houseflies and mosquitoes. Such
insects or other animals are called vectors.
Common cold, Conjunctivitis, Typhoid,
Smallpox, Chickenpox, Swine Flu,
Tuberculosis, Chikungunya  are some of the
communicable diseases.

The microorganism 'plasmodium'
causes malaria. The female Anopheles
mosquito carries plasmodium and thus it
is the vector.

Fig-9 : Anopheles female mosquitoSCERT, T
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ˇø£y˚fi¯ eTq |ü]düsê\˝À dü÷ø£ åàJe⁄\T

Ò̋ø£b˛‘˚ @$T »s¡T>∑T‘·T+<√ }Væ≤+#·+&ç.

eTT]øÏ ̇ {Ïì X̄ó~∆ #̊j·T&É+˝À nH̊ø£ u≤ø°º]j·÷

e+{Ï dü÷ø£åàJe⁄\T m+‘√ düVü‰j·T |ü&É‘êsTT.

d üeTTÁ< ä+˝À z&É\ qT+&ç Á| üe÷<äeXÊ‘·T Ô

ˇ*øÏb˛sTTq q÷HÓ ‘Ó≥Tº e\¢ düeTTÁ<ä+˝Àì nH˚ø£

Je⁄\î dü ¬s ’q ÄøÏ‡»Hé, yÓ\T‘·Ts¡T <=s¡ø£ø £

# ·ìb˛‘êsTT. q÷HÓqT ‹H˚ u≤´ø ° º]j·÷qT

Á|üy˚X¯ô|≥º&É+ <ë«sê q÷HÓ ‘Ó≥Tº »\#·sê\≈£î

Á|üe÷<äø£s¡+ ø±≈£î+&Ü ìj·T+Á‹kÕÔs¡T.

dü÷ø£åàJe⁄\T |ü+≥ yÓTTø£ÿ\T, »+‘·Te⁄\T,

e÷qe⁄\˝À $$<Ûä s¡ø±\ yê´<ÛäT\qT ø£\T>∑CÒkÕÔsTT.

Ç$ ÄVü‰s¡ |ü<ësêú\qT, <äTdüTÔ\qT, Ç‘·s¡ edüTÔe⁄\qT

bÕ&ÉT #˚kÕÔsTT.

MT <ä>∑Zs¡̋ À ñqï &Üø£ºs¡TqT dü+<ä]Ù+∫ $$<Ûä

s¡ø±\ dü÷ø£åàJe⁄\ e\¢ e#̊Ã $$<Ûä s¡ø±\ yê´<ÛäT\qT

>∑T]+∫ n&ç– ‘Ó\TdüTø√+&ç. $esê\T H√{ŸãTø˘̋ À

qyÓ÷<äT #˚dæ $TÁ‘·T\‘√ #·]Ã+#·+&ç.

dü÷ø£ åàJe⁄\T eTq |ü]düsê\˝À n+‘·{≤

yê´|æ+∫ ñ+{≤sTT nqï $wüj·T+ »„|æÔøÏ ‘Ó#·TÃø√+&ç.

yê´<ÛäT\T ø£\T>∑CÒùd dü÷ø£åàJe⁄\qT ªyê´~Û »qø±\Tµ

nì n+{≤s¡T.

á yê´~Û »qø±\T |”̋ ÒÃ >±* <ë«sê, ‘êπ>˙s¡T

<ë«sê, ‹H˚ ÄVü‰s¡+ <ë«sê eTq X¯Øs¡+˝ÀìøÏ

Á|üy˚•kÕÔsTT. n<˚$<Ûä+>± yê´~ÛøÏ >∑T¬s’q e´≈£îÔ\qT

‘êø£&É+ e\¢ (direct contact), s√>∑ yêVü≤ø± …̋’q

»+‘·Te⁄\ <ë«sê ˝Ò<ë ø°≥ø±\ <ë«sê  ≈£L&Ü

yê´<ÛäT\T ø£\T>∑CÒùd dü÷ø£åàJe⁄\T eTq X̄Øs¡+˝ÀìøÏ

Á|üy˚•kÕÔsTT.

nø£kÕà‘·T Ô>± yê‘êes¡D+˝À e÷s¡TŒ\T

dü+uÛÑ$+∫q|ü⁄&ÉT kÕ<Ûës¡D+>± MT≈£î ø±ì MT

≈£î≥T+ã+˝Àì yê]øÏ ̋ Ò<ë $TÁ‘·T\≈£î »\TãT, <ä>∑TZ

e+{Ï yê´<ÛäT\T sêe&Üìï MTs¡T >∑eTì+#̊ ñ+{≤s¡T.

»\TãT, <ä>∑TZ e∫Ãq e´≈£îÔ\T ‘·T$Tàq|ü⁄&ÉT Ò̋<ë

<ä–Zq|ü⁄Œ&ÉT yê] qT+&ç yê´~Û ø±s¡ø£ dü÷ø£åàJe⁄\T

>±*˝ÀìøÏ Á|üy˚•kÕÔsTT. ‘·<ë«sê n$ Äs√>∑´

e+‘·T\qT #˚] yê]øÏ ≈£L&Ü »\TãT e#˚Ã˝≤

#˚kÕÔsTT. á $<Ûä+>± yê´~Û e∫Ãq yê] qT+&ç

Äs√> ∑´e+‘·T\≈ £î d ü+Áø £$T+#˚ yê´< Û ä T\qT

ªªn+≥Tyê´<ÛäT\Tµµ (Communicable diseases)
n+{≤s¡T. n+≥Tyê´<ÛäT\T >±*, ̇ s¡T, ÄVü‰s¡+ ̋ Ò<ë

s√–‘√ düìïVæ≤‘·+>± ñ+&É&É+ ˝Ò<ë yês¡T

ñ|üjÓ÷–+∫q s¡Te÷\T, ≥e Ÿ̋ <ë«sê ̋ Ò<ë á>∑\T,

<√eT\T e+{Ï ø°≥ø±\ <ë«sê yê´|ækÕÔsTT. á

ø°≥ø±\qT ̋ Ò<ë »+‘·Te⁄\qT n+{≤s¡T.

»\TãT, ø£+&É¢ø£\ø£, f…ÆbòÕsTT&é, eTX̄S∫,  ∫¬øHébÕø̆‡,

ôd’«Hé|ò üP ¢, ø£ åj·T, ∫≈£îHé>∑THê´ yÓTT<ä˝… ’qe˙ï

n+≥Tyê´<ÛäT˝Ò.

bÕ¢k˛à&çj·T+ nH˚ dü÷ø£åàJ$ eT˝Ò]j·÷qT

ø£\T>∑CÒdüTÔ+~. Ä&É mHê|òæ*dt <√eT ̌ ø£ e´øÏÔ qT+&ç

eT]jÓTTø£ e´øÏÔøÏ eT Ò̋]j·÷ yê´~Û ø±s¡ø£ ÁøÏeTT\qT

yê´|æ+|üCÒdüTÔ+~. n+fÒ Çø£ÿ&É <√eT yêVü≤ø£+>±

|üì #˚düTÔ+<äqïe÷≥.
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Mosquitoes are vectors for other
diseases as well. By controlling
mosquitoes, we can prevent diseases
caused by them. Mosquitoes breed in
stagnant water as in ponds, tanks, waste
pots, waste flower pots.

Why should we keep our sorroundings
clean?

What precautions should we take to
prevent mosquito bite?

What are the other diseases caused
by mosquitoes?

Dr. Ronald Ross
discovered that female
Anopheles mosquitoes are
carrier of the causative
Microorganism (parasite)
for Malaria. For this discovery Dr.Ronald
Ross got Nobel prize in 1902. He discovered
it in Secunderabad. For full story of discovery
of  Ross, refer annexure.

Do You Know?

Fig-10 Plasmodium in RBC.

House flies also carry disease causing
microorganisms and can spread diseases
like Typhoid, Cholera, Diarrhoea etc.
When they sit on garbage, excreta of
infected persons or animals, pathogens
stick to their bodies. When these flies sit
again on  uncovered food, they may transfer
the disease causing microbes. Whoever
eats this food becomes infected.

So we must avoid taking
uncovered food. That is why
we should always cover the
food.  Houseflies breed on
garbage.  We can control

houseflies by keeping our surroundings
clean.

Where do you find more number of
houseflies? Why?
What are the measures to be taken for
preventing houseflies?

  One day sameer went to hospital with
his mother. There he saw the chart on a
wall.

Fig-11 : House fly on food
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<√eT\T Ç‘·s¡ yê´<ÛäT\≈£î ≈£L&Ü yêVü≤ø±\T>±

ñ+{≤sTT. <√eT\qT ìj·T+Á‹+#·&É+ <ë«sê yê{Ï

e\¢ e#˚Ã yê´<ÛäT\ yê´|æÔì n]ø£≥ºe#·TÃ. <√eT\T

≈£î+≥\T, #Ós¡Te⁄\T, |ü–*q ≈£î+&É\T, |üìøÏsêì

|üP\≈£î+&û\˝Àì ì\« ñqï ̇ {Ï̋ À >∑T&ÉT¢ ô|&É‘êsTT.

eTq+ eTq |ü]düsê\qT m+<äT≈£î X¯óÁuÛÑ+>±

ñ+#·Tø√yê*?

<√eT\T eTq*ï ≈£î≥º≈£î+&Ü ñ+&Ü\+fÒ

m˝≤+{Ï C≤Á>∑‘·Ô\T #˚|ü{≤º*?

<√eT\ e\¢ e#˚Ã Ç‘·s¡ yê´<ÛäT\T @$?

á>∑\T ≈£L&Ü s¡ø£s¡ø±\ yê´<ÛäT\T ø£\T>∑CÒùd

dü÷ø£åàJe⁄\qT rdüT≈£îyÓfi≤ÔsTT. f…ÆbòÕsTT&é, ø£\sê,

&Éj˚T]j·÷ yÓTT<ä˝… ’q yê´<Û äT\T á>∑\ e\¢

yê´|æÔ#Ó+<äT‘êsTT. á>∑\T #Ó‘·Ô #Ó<ës¡+ô|’q, yê´~Û‘√

u≤<Ûä|ü&˚ e´≈£îÔ\, »+‘·Te⁄\ eT\+ô|’q yê*q|ü⁄&ÉT

yê´~ Ûø±s ¡ø £  d ü÷ø £ å àJe⁄\T á>∑ X ¯Øsêìø Ï

n+≥Tø=+{≤sTT. á á>∑\T eT÷‘·\T ô|≥ºì ÄVü‰s¡

|ü<ësêú\ô|’q yê*q|ü⁄&ÉT <ëì X̄ØsêìøÏ n+≥T≈£îqï

dü÷ø£åàJe⁄\T á>∑\T yê*q ÄVü‰s¡ |ü<ësêú\≈£î ã~©

ne⁄‘êsTT. Ç≥Te+{Ï ÄVü‰s¡ |ü<ësêú\qT rdüT≈£îqï

yê]øÏ á yê´<ÛäT\T e#˚Ã neø±X¯+ ñ+≥T+~.

n+<äTπø eTq+ eT÷‘·\T ô|≥ºì

ÄVü‰s¡ |ü<ësêú\qT ‹q≈£L&É<äT.

n+<äTπø eTq+ ÄVü‰s¡ |ü<ësêú\ô|’

m\¢|ü⁄Œ&É÷ eT÷‘·\T ô|{≤º*. á>∑\T

#Ó‘·Ô #Ó<ësê\ô|’ dü+‘êHêìï ñ‘·Œ‹Ô

#˚kÕÔsTT. n+<äTπø eTq |ü]düsê\T |ü]X¯óÁuÛÑ+>±

ñ+#·Tø√e&É+ e\¢ á>∑\qT ìj·T+Á‹+#·e#·TÃqT.

&Üˆˆ s√Hê Ÿ̋¶ sêdt eT Ò̋]j·÷qT

ø £\T> ∑C Ò ùd d ü÷ø £ÎJ$

(|üsêqïJ$). Ä&É mHê|òæ*dt

<√eT <ë«sê yê´| æ Ô

#Ó+<äT‘·T+<äH˚ $wüj·÷ìï

ø£qT>=Hêï&ÉT. BìøÏ>±qT 1902˝À áj·Tq≈£î

H√ãT˝Ÿ |ü⁄s¡kÕÿs¡+ \_Û+∫+~. Äj·Tq á

|ü]XÀ<Ûäq\T dæøÏ+<äsêu≤<é̋ À #̊XÊs¡T. s√Hê Ÿ̋¶ sêdt

>∑T]+∫ eT] ø=ìï $wüj·÷\T ‘Ó\TdüTø√e&ÜìøÏ

nqTã+<Ûä+˝À #·<äe+&ç.

MT |ü]düsê\˝À á>∑\T m≈£îÿe>± ø£ì|æ+#˚

Á|ü<˚XÊ\T @$? m+<äT≈£î?

á>∑\qT ìs√~Û+#·T≥≈£î #̊|ü{≤*‡q #·s¡́ Ò̋$?

ˇø£s√E düMTsY neTà‘√ bÕ≥T ÄdüT|üÁ‹øÏ

yÓfi≤¢&ÉT. nø£ÿ&É ñqï >√&É MT<ä n+{Ï+∫q b˛düºs¡TqT

|ü]o*+#ê&ÉT.
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Table-1: Some common diseases caused by micro organisms in human

Name of the Causative Mode of Preventive measures
disease Microorganism transmission

Tuberculosis Bacteria Air * Vaccination (BCG)
* Avoid using infected
    persons materials.

Chicken pox Virus Air * Vaccination (Varisella)
Measles, mumps Virus Air * Vaccination (MMR)
Polio Virus Air, Water * Vaccination (Polio drops)
Swine flu Virus Air * Vaccination
Cholera, Typhoid Bacteria Contaminated Water, * Personal hygiene and good

Food   sanitary habits
Housefly (vector) * Consume boiled drinking

   water
Malaria Plasmodium Female anopheles *Use mosquito nets,

Mosquitoes (vector)   repellents. Avoid stagnaton
 of water

Dengue virus Mosquitoes aedes          ,,
Chikungunya virus Mosquitoes aedes          ,,
Japanese Encephalitis Virus Mosquitoes culux          ,,
Diphtheria, Whooping Bacteria Contaminated water, Pentavalent.
Cough, Tetanus, virus food, Direct contact
Hepatitis B, Haemo-
philus, Influenza 'B'
Diphtheria, Whooping Bacteria Contaminated water, DPT (Triple antigen)
cough, Tetanus food, Direct contact

Study above table and answer follow-
ing questions.

1. Which diseases can be prevented if we
control mosquitoes?

2. Which diseases  can we prevented by
vaccination?

3. Name the diseases which are spread
through by contaminated water?

4.Can you name few diseases which are
spread through by Air?

5. Can we protect ourselves from
bacteria and protozoan diseases
through vaccination? Discuss in your
class?

6. Discuss in your class about
Indradhanussu.
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(yêVü≤ø£+) bÕs¡Á<√ Ò̋ s¡kÕj·THê\T yê&Ü*.

˙s¡T ì\« Ò̋≈£î+&Ü #·÷&É&É+.

&Ó+>∑÷´ yÓ’s¡dt m&çdt <√eT    ,,
∫¬øHé>∑THê´ yÓ’s¡dt m&çdt <√eT    ,,
yÓT<ä&ÉTyê|ü⁄ yê´~Û yÓ’s¡dt Ä&É ≈£L´ …̋ø˘‡ <√eT    ,,
(»|ü̇ HémHéôd|òü̋ …’{Ïdt)

&ç|ò”Ô]j·÷, ø√]+‘·<ä>∑TZ u≤ø°º]j·÷ ≈£\Twæ‘·|ü⁄ ˙s¡T, ô|+{≤yê …̋+{Ÿ

<ÛäqTsê«‘·+, ÄVü‰s¡+, Á|ü‘·´ø£å

ôV≤|üf…Æ{°dtªª_µµ, V”≤yÓ÷|òæ\dt, yÓ’s¡dt ‘êøÏ&ç

ÇHé|òü⁄¢m+C≤ ªª_µµ

&ç|ò”Ô]j·÷, ø√]+‘· <ä>∑TZ u≤ø°º]j·÷ ø£\Twæ‘·|ü⁄ ˙s¡T, &ç.|æ.{Ï

<ÛäqTsê«‘·+ ÄVü‰s¡+, Á|ü‘·´ø£å ‘êøÏ&ç (Á{Ï|ü⁄˝Ÿ Ä+{Ï»Hé)

ô|’ |ü{Ïºø£qT #·~$,  øÏ+~ Á|üX̄ï\≈£î düe÷<ÛëHê\T

sêj·T+&ç.

1. <√eT\qT ìj·T+Á‹+#·&É+ <ë«sê @j˚T

yê´<ÛäT\T sê≈£î+&Ü #·÷&Ée#·TÃ?

2. {°ø±\ <ë«sê @j˚T yê´<ÛäT\T sê≈£î+&Ü

ø±bÕ&ÉTø√e#·TÃ?

3. ø£\Twæ‘·yÓTÆq ̇ {Ï <ë«sê yê´|æ+#̊ yê´<ÛäT\T @$?

4. >±* <ë«sê yê´|æÔ #Ó+<˚ yê´<ÛäT\T @$?

5. eTq+ u≤ø°º]j·÷\ e\¢, Áb˛{ÀCÀyê\ e\¢

ø£*π> yê´<Û äT\≈£î {°ø±\ <ë«sê s¡ø£ åD

bı+<äe#êÃ? ‘·s¡>∑‹˝À #·]Ã+#·+&ç.

6. Ç+Á<ä<ÛäqTdüT‡ ø±s¡´Áø£eT+ >∑T]+∫ ‘·s¡>∑‹

>∑~˝À #·]Ã+#·+&ç.

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA b˛*jÓ÷ #·Tø£ÿ\ eT+<äT 

SCERT, T
ELA

NGANA b˛*jÓ÷ #·Tø£ÿ\ eT+<äT (OPV)

SCERT, T
ELA

NGANA(OPV)

{°ø±\T

SCERT, T
ELA

NGANA
{°ø±\T

 e´øÏÔ>∑‘· |ü]X¯óÁuÛÑ‘·,

SCERT, T
ELA

NGANA
 e´øÏÔ>∑‘· |ü]X¯óÁuÛÑ‘·,

|ü]X¯óÁuÛÑyÓTÆq n\yê≥T¢

SCERT, T
ELA

NGANA
|ü]X¯óÁuÛÑyÓTÆq n\yê≥T¢

*

SCERT, T
ELA

NGANA
* eT]–+∫q ˙s¡T ‘ê>±*

SCERT, T
ELA

NGANA
 eT]–+∫q ˙s¡T ‘ê>±*

eT˝Ò]j·÷ bÕ¢k˛à&çj·T+ Ä&É mHê|òæ*dt <√eT

SCERT, T
ELA

NGANA

eT˝Ò]j·÷ bÕ¢k˛à&çj·T+ Ä&É mHê|òæ*dt <√eT *

SCERT, T
ELA

NGANA

* <√eT ‘Ós¡\T  <√eT\qT

SCERT, T
ELA

NGANA

<√eT ‘Ós¡\T  <√eT\qT

(yêVü≤ø£+)

SCERT, T
ELA

NGANA

(yêVü≤ø£+) bÕs¡Á<√ Ò̋ s¡kÕj·THê\T yê&Ü*.

SCERT, T
ELA

NGANA

bÕs¡Á<√ Ò̋ s¡kÕj·THê\T yê&Ü*.

yÓ’s¡dt m&çdt <√eT

SCERT, T
ELA

NGANA

yÓ’s¡dt m&çdt <√eTyÓ’s¡dt m&çdt <√eT

SCERT, T
ELA

NGANA

yÓ’s¡dt m&çdt <√eT

yÓ’s¡dt m&çdt <√eT

SCERT, T
ELA

NGANA

yÓ’s¡dt m&çdt <√eTyÓ’s¡dt m&çdt <√eT

SCERT, T
ELA

NGANA

yÓ’s¡dt m&çdt <√eT

yÓT<ä&ÉTyê|ü⁄ yê´~Û yÓ’s¡dt Ä&É ≈£L´ …̋ø˘‡ <√eT

SCERT, T
ELA

NGANA

yÓT<ä&ÉTyê|ü⁄ yê´~Û yÓ’s¡dt Ä&É ≈£L´ …̋ø˘‡ <√eTyÓT<ä&ÉTyê|ü⁄ yê´~Û yÓ’s¡dt Ä&É ≈£L´ …̋ø˘‡ <√eT

SCERT, T
ELA

NGANA

yÓT<ä&ÉTyê|ü⁄ yê´~Û yÓ’s¡dt Ä&É ≈£L´ …̋ø˘‡ <√eT

u≤ø°º]j·÷

SCERT, T
ELA

NGANA

u≤ø°º]j·÷

<ÛäqTsê«‘·+, ÄVü‰s¡+, Á|ü‘·´ø£å

SCERT, T
ELA

NGANA

<ÛäqTsê«‘·+, ÄVü‰s¡+, Á|ü‘·´ø£å<ÛäqTsê«‘·+, ÄVü‰s¡+, Á|ü‘·´ø£å

SCERT, T
ELA

NGANA

<ÛäqTsê«‘·+, ÄVü‰s¡+, Á|ü‘·´ø£å

V”≤yÓ÷|òæ\dt, yÓ’s¡dt

SCERT, T
ELA

NGANA

V”≤yÓ÷|òæ\dt, yÓ’s¡dtV”≤yÓ÷|òæ\dt, yÓ’s¡dt

SCERT, T
ELA

NGANA

V”≤yÓ÷|òæ\dt, yÓ’s¡dt

ÇHé|òü⁄¢m+C≤ ªª_µµ

SCERT, T
ELA

NGANA

ÇHé|òü⁄¢m+C≤ ªª_µµ

&ç|ò”Ô]j·÷, ø√]+‘· <ä>∑TZ

SCERT, T
ELA

NGANA

&ç|ò”Ô]j·÷, ø√]+‘· <ä>∑TZ u≤ø°º]j·÷

SCERT, T
ELA

NGANA

u≤ø°º]j·÷

<ÛäqTsê«‘·+ ÄVü‰s¡+, Á|ü‘·´ø£å ‘êøÏ&ç (Á{Ï|ü⁄˝Ÿ Ä+{Ï»Hé)

SCERT, T
ELA

NGANA

<ÛäqTsê«‘·+ ÄVü‰s¡+, Á|ü‘·´ø£å ‘êøÏ&ç (Á{Ï|ü⁄˝Ÿ Ä+{Ï»Hé)

ô|’ |ü{Ïºø£qT #·~$,  øÏ+~ Á|üX̄ï\≈£î düe÷<ÛëHê\TSCERT, T
ELA

NGANA

ô|’ |ü{Ïºø£qT #·~$,  øÏ+~ Á|üX̄ï\≈£î düe÷<ÛëHê\T

sêj·T+&ç.SCERT, T
ELA

NGANA

sêj·T+&ç.



92 Free distribution by T.S. Government 2022-23 The World of Microorganisms : Part-II

The Diseases caused by
microorganisms in animals

Anthrax mainly show effect on cattle,
sheep, goat and also effects humans, foot
& mouth disease in cattle; viral diseases
like gill rot in prawns and fishes; bird flu in
poultry; Rabies in dogs.

Disease causing microorganisms
in plants:

    Microorganisms also cause diseases
in plants. Diseases in our crop plants are
studied to save our crops. The following
table shows some diseases caused by
microorganisms in crop plants.

Table-2:  Some of plant diseases, causative microorganisms and mode of
transmission.

Name of the      Causative        Mode of         Figure
plant disease  Microorganism    Transmission

Citrus canker Bacteria Air

Red rot of fungi Air, seedlings
sugarcane

Tikka disease Fungi Air, seeds
of groundnut

Tobacco mosaic Virus Insects

Smut disease of Fungus Air
Rice

• Discuss with your friends about plant diseases and in what way they spread in your
area. For this read agriculture magzines.
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ø£\T>∑CÒkÕÔsTT. eTq |ü+≥\qT dü+s¡øÏå+#·Tø√e&ÜìøÏ

M{Ï >∑T]+∫ n<Ûä́ j·Tq+ #˚j·T&É+ nedüs¡+. øÏ+~
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Food poisoning
Sometimes you might have heard or

read in news papers that some people were
hospitalised due to food poisoning. Food
poisoning could be due to the consumption
of spoiled food. Some microorganisms
produce toxic substances in spoiled food.
These toxic substances make the food
poisonous. Taking stale food may lead to
vomiting, motions, even to death.

Do you know?
Clostridium botulinum a bacterium

which is widely responsible for causing
food poisoning. The disease is known as
botulism.

Food Preservation
 If microbes grow on our food, they

spoil it. Spoiled food smells and  tastes bad.
Water or moisture present in food items
helps the microorganisms to grow. How
can we preserve our food?  Think how can
we prevent the growth of microbes on
food?

You have learnt in class-VI that
different methods are adopted to preserve
food at home. For example while making
pickles, salt and oil are added. Fishes are
preserved by adding salt or smoking them.
Jams and Jellies are preserved by adding
sugar after boiling fruits or fruit extracts.
Vegetable slices and fishes are preserved
by adding salt and drying in sun light. What
happens in all these methods? Water or

moisture is removed from the food items.
Thus microbes cannot grow in these
conditions.

   Let us study some other methods of
food preservation.

Food Preservation - Heat and cold
method

You might have observed
boiling the milk before using
or storing it. Boiling helps in
killing several types of
microorganisms present in
milk. After lunch or dinner we

preserve our remaining food items in
refrigerator. We preserve fruits and
vegetables and some other food items in
the refrigerator. Refrigerator helps to
inhibit the growth of microorganisms.
Micro organisms do not grow in cold and
hot conditions.

Pasteurisation
Another method of preservation is

pasteurisation. You might have read this
word written on some milk packets. In this
process milk is heated up to 72°C for 15
to 30 minutes and then suddenly chilled and
stored. This prevents the growth of most
micro organisms. This process was
discovered by Louis Pasteur. So this
method is known as pasteurisation. (High
Temperature Short Time pasteurisation-
HTST)

Think what would have happend if
pasterurisation had not been invented.
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ø£\Twæ‘· ÄVü‰s¡+ ‹ì ÄdüT|üÁ‹ bÕ˝…’qyê]

>∑T]+∫ n|ü⁄Œ&É|ü⁄Œ&ÉT eTq+ yêsêÔ|üÁ‹ø£\˝À #·÷dü÷Ô

ñ+{≤+. bÕ&Ó’b˛sTTq ÄVü‰s¡+ ‹q&É+ e\¢ n~

$wü+>± e÷] e´≈£îÔ\T ndü«düú‘·≈£î >∑Ts¡e⁄‘ês¡T. ø=ìï

dü÷ø£åàJe⁄\T $wü |ü<ësêú*ï ñ‘·Œ‹Ô #˚j·T&É+ e\¢

ÄVü‰s¡+ $wü|üP]‘·+ ne⁄‘·T+~. á s¡ø£yÓTÆq

ø£\Twæ‘· ÄVü‰s¡+ ‹+fÒ yê+‘·T\T, $πs#·Hê\T

ø£\T>∑T‘êsTT. ˇø=ÿø £ ÿkÕ] eTs¡D+ ≈£L&Ü

dü+uÛÑ$+#·e#·TÃ.

|ü<ä∆‘·T\˝À @+ »s¡T>∑T‘·T+~? ÄVü‰s¡|ü<ësêú\

qT+&ç ̇ s¡T ̋ Ò<ë ‘·&çì ‘=\–+#·&É+ »s¡T>∑T‘·T+~.

n˝≤ #̊dæq|ü&ÉT |ü]dæú‘·T\˝À dü÷ø£åàJe⁄\T ô|s¡>∑e⁄.

ÄVü‰sêìï ì\« #˚ùd eT]ø=ìï |ü<ä∆‘·T\T

‘Ó\TdüT≈£î+<ë+.

MT Ç+{À¢ bÕ\qT ‘ê>∑&ÜìøÏ

Ò̋<ë ì\Te  #˚j·T{≤ìøÏ eTT+<äT

y˚&ç #˚j·T&É+ #·÷ùd ñ+{≤s¡T.

bÕ\qT eTs¡>∑ u…≥º&É+ e\¢ <ëì˝Àì

dü÷ø£åàJe⁄\T q•kÕÔsTT. uÛÀ»q+

#̊dæq ‘·s¡Tyê‘· $T–*q |ü<ësêú\qT,

|ü+&ÉT¢, ≈£Ls¡>±j·T\T yÓTT<ä̋ …’q yê{Ïì ]Á|òæõπs≥s¡¢̋ À

ì\« ñ+#·T‘ê+ ø£<ë! ]Á|òæõπs≥sY dü÷ø£åàJe⁄\

ô|s¡T>∑T<ä\qT Ä|æẙdüTÔ+~. dü÷ø£åàJe⁄\T n‹ m≈£îÿe,

n‹ ‘·≈£îÿe ñc į́Á>∑‘·\ <ä>∑Zs¡ n+‘·>± eè~∆ #Ó+<äe⁄.

bÕX̄Ã¬s’CÒwüHé eTs=ø£ s¡ø£yÓTÆq ì\«#̊ùd $<Ûëq+.

ãC≤s¡¢̋ À ny˚Tà bÕ\ bÕ¬ø≥¢ ô|’q bÕX¯Ã¬s’CŸ&é $T˝Ÿÿ

nì sêdæ ñ+&É&Üìï  MTs¡T #·~y˚ ñ+{≤s¡T. á

$<Ûëq+˝À ùdø£]+∫q bÕ\qT 72 &çÁ^\ ôd+{°Áπ>&é

es¡≈£î 15 qT+&ç 30 ì$TcÕ\ bÕ≥T y˚&ç #˚kÕÔs¡T.

‘·sê«‘· ‘·«s¡>± #·̋ ≤¢]Ã ì\« #˚kÕÔs¡T. á $<Ûä+>±

#˚j·T& É+ e\¢ #ê˝≤eT≥T≈ £î d ü÷ø £ å àJe⁄\T

ô|s¡>∑≈£î+&Ü ìs√~Û+#·ã&É‘êsTT. \÷sTTbÕX¯ÃsY

ø£qT>=qï á |ü<ä ∆‹ì (High
Temperature Short Time Pasteurisation -
HTST) n+{≤s¡T.

bÕX̄Ã¬s’CÒwüHé $<Ûëq+ ø£ìô|≥ºø£b˛‘̊ @$T »]–

ñ+&˚<√ Ä˝À∫+#·+&ç.

ªø±¢Ád”º&çj·T+ u§≥T´*q+µ nH˚ u≤ø°º]j·÷

ÄVü‰s¡+ ø£\Twæ‘·+ ø±e&ÜìøÏ eTTK´ ø±s¡D+.

Bìe\¢ ø£*π> yê´~Ûì ªu§≥T´*»yéTµ n+{≤s¡T.

ÄVü‰s¡ |ü<ësêú\ô|’ dü÷ø£ÎÁøÏeTT\T ô|]–‘̊  n$

ÄVü‰s¡ |ü<ësêú\qT bÕ&ÉT #̊kÕÔsTT. bÕ&Ó’q ÄVü‰sêìøÏ

#Ó&ÉT yêdüq, s¡T∫ ñ+≥T+~. ÄVü‰s¡+˝À ñqï ̇ s¡T,

‘·&ç dü÷ø£ÎJe⁄\T ô|s¡>∑&ÜìøÏ ‘√&ÉŒ&É‘êsTT. eTq+

ÄVü‰sêìï m˝≤ ì\« #˚düTø√e#·TÃ? ÄVü‰s¡+˝À

dü÷ø£åàJe⁄\T ô|s¡>∑≈£î+&Ü m˝≤ ìs√~Û+#·e#√Ã

Ä˝À∫+#·+&ç?

eTq Çfi¯fl˝À $$<Ûä s¡ø±\ ÄVü‰s¡ |ü<ësêú\T

m˝≤ ì\« #˚kÕÔs√ 6e ‘·s¡>∑‹˝À H˚s¡TÃ≈£îHêï+.

ñ<ëVü≤s¡D≈£î |ü#·Ãfi¯fl ‘·j·÷Ø˝À ñ|ü⁄Œ, q÷HÓ

ø£\T|ü⁄‘ês¡T. #˚|ü\≈£î ñ|ü ø£\|ü&É+, bı>∑u…≥º&É+

<ë«sê ì\« #̊kÕÔs¡T. C≤yéT\T, C…©¢\T, |ü+&É¢ s¡kÕ\T

#·¬øÿs¡ bÕø£+˝À ẙdæ ẙ&ç #̊j·T&É+ e\¢, ≈£Ls¡>±j·T\

eTTø£ÿ\T, #˚|ü\T ñ|ü⁄Œ ø£*|æ m+&É u…≥º&É+ e\¢

s¡ø£s¡ø±\ ÄVü‰s¡ |ü<ësêú\qT ì\«#˚kÕÔs¡T. á
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ô|s¡T>∑T<ä\qT Ä|æẙdüTÔ+~. dü÷ø£åàJe⁄\T n‹ m≈£îÿe,

n‹ ‘·≈£îÿe ñc į́Á>∑‘·\ <ä>∑Zs¡ n+‘·>± eè~∆ #Ó+<äe⁄.

SCERT, T
ELA

NGANA

n‹ ‘·≈£îÿe ñc į́Á>∑‘·\ <ä>∑Zs¡ n+‘·>± eè~∆ #Ó+<äe⁄.

ÄVü‰s¡ |ü<ësêú\ô|’ dü÷ø£ÎÁøÏeTT\T ô|]–‘̊  n$

SCERT, T
ELA

NGANA

ÄVü‰s¡ |ü<ësêú\ô|’ dü÷ø£ÎÁøÏeTT\T ô|]–‘̊  n$

SCERT, T
ELA

NGANA

ÄVü‰s¡ |ü<ësêú\qT bÕ&ÉT #̊kÕÔsTT. bÕ&Ó’q ÄVü‰sêìøÏ

SCERT, T
ELA

NGANA

ÄVü‰s¡ |ü<ësêú\qT bÕ&ÉT #̊kÕÔsTT. bÕ&Ó’q ÄVü‰sêìøÏ

#Ó&ÉT yêdüq, s¡T∫ ñ+≥T+~. ÄVü‰s¡+˝À ñqï ̇ s¡T,

SCERT, T
ELA

NGANA

#Ó&ÉT yêdüq, s¡T∫ ñ+≥T+~. ÄVü‰s¡+˝À ñqï ̇ s¡T,

‘·&ç dü÷ø£ÎJe⁄\T ô|s¡>∑&ÜìøÏ ‘√&ÉŒ&É‘êsTT. eTq+

SCERT, T
ELA

NGANA

‘·&ç dü÷ø£ÎJe⁄\T ô|s¡>∑&ÜìøÏ ‘√&ÉŒ&É‘êsTT. eTq+

ÄVü‰sêìï m˝≤ ì\« #˚düTø√e#·TÃ? ÄVü‰s¡+˝À

SCERT, T
ELA

NGANA

ÄVü‰sêìï m˝≤ ì\« #˚düTø√e#·TÃ? ÄVü‰s¡+˝À

dü÷ø£åàJe⁄\T ô|s¡>∑≈£î+&Ü m˝≤ ìs√~Û+#·e#√Ã

SCERT, T
ELA

NGANA

dü÷ø£åàJe⁄\T ô|s¡>∑≈£î+&Ü m˝≤ ìs√~Û+#·e#√Ã

Ä˝À∫+#·+&ç?

SCERT, T
ELA

NGANA

Ä˝À∫+#·+&ç?

eTq Çfi¯fl˝À $$<Ûä s¡ø±\ ÄVü‰s¡ |ü<ësêú\T

SCERT, T
ELA

NGANA

eTq Çfi¯fl˝À $$<Ûä s¡ø±\ ÄVü‰s¡ |ü<ësêú\T

m˝≤ ì\« #˚kÕÔs√ 6e ‘·s¡>∑‹˝À H˚s¡TÃ≈£îHêï+.SCERT, T
ELA

NGANA

m˝≤ ì\« #˚kÕÔs√ 6e ‘·s¡>∑‹˝À H˚s¡TÃ≈£îHêï+.SCERT, T
ELA

NGANA

ñ<ëVü≤s¡D≈£î |ü#·Ãfi¯fl ‘·j·÷Ø˝À ñ|ü⁄Œ, q÷HÓSCERT, T
ELA

NGANA

ñ<ëVü≤s¡D≈£î |ü#·Ãfi¯fl ‘·j·÷Ø˝À ñ|ü⁄Œ, q÷HÓSCERT, T
ELA

NGANA



96 Free distribution by T.S. Government 2022-23 The World of Microorganisms : Part-II

Key words

Lazzaro Spallanzani is the first person
to prove experimentally that micro-
organisms could be killed by boiling
(1768).

Invention of pasteurisation led to the
invention of sterilisation process.  In this
process microbes are killed. The materials
are kept in a sterilisation chamber and are
heated up to very high temperature for upto
30 minutes.  During operations surgeons
use only sterilised instruments and other
sterilised materials, which avoid getting
infection.

Storage and packing
Nowadays dry fruits, milk, cool drinks,

food items and vegetables are sold in sealed
and air tight packets, which prevents the
entry of microbes from outside.

Thus proper preservation of food helps
us, in the following ways:
1) This prevents spoilage of food.
2) Food can be preserved for longer

period.
3) Quality of food is ensured for a long

time.
4) Variety of food items may be available

in far away places, in any season.

What we have learnt

Lactobacillus, penicillum, fermentation, sterilisation, vaccination,
pathogens, vectors, pasteurisation, symbiosis, Vaccine, Small Pox

Some microorganisms are useful and some are harmful.

Microbes are useful in home, industry cleaning the environment.

Soil microbes degrade organic wastes into useful nutrients. This helps plants in their

growth and development.
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ø=ìï dü÷ø£åàJe⁄\T ñ|üjÓ÷>∑ø£s¡yÓTÆq$ nsTT‘˚ ø=ìï nbÕj·Tø£s¡yÓTÆq$.

dü÷ø£åàJe⁄\T Ç+{Ï̋ ÀqT, |ü]ÁX¯eT\˝ÀqT |üsê´es¡D≤ìï X¯ó~∆ #˚j·T&ÜìøÏ ñ|üjÓ÷>∑|ü&É‘êsTT.

uÛÑ÷$T˝À ñqï dü÷ø£åàJe⁄\T ø£s¡“q dü+ã+~Û‘· e´sêú\qT ≈£î[¢b˛j̊T˝≤ #̊dæ ñ|üjÓ÷>∑ø£s¡yÓTÆq b˛wüø±\T>±

e÷s¡TÃ‘êsTT. Ç$ yÓTTø£ÿ\ ô|s¡T>∑T<ä\≈£î eT]j·TT n_Ûeè~∆øÏ düVü‰j·T|ü&É‘êsTT.

˝≤C≤®s√ kÕŒ˝≤¢+»ì nH˚ XÊÁdüÔy˚‘·Ô (1768)

y˚&ç #˚j·T&É+ <ë«sê dü÷ø£åàJe⁄\qT #·+|üe#·Ãì

Á|üjÓ÷>∑|üPs¡«ø£+>± ìs¡÷|æ+∫q yÓTT<ä{Ï e´øÏÔ.

bÕX¯Ã¬s’CÒwüHé Ä$wüÿs¡D dü÷ø£åàJ$ s¡Væ≤‘·

$<Ûëq+ (sterilization process) ø£qT>=q&ÜìøÏ

e÷s¡Z+ #·÷|æ+~. á $<Ûëq+˝À ôdº] …̋’CÒwüHé >∑~/

ô|f…º ̋ À ñ+∫q edüTÔe⁄\qT #ê˝≤ m≈£îÿe y˚&ç e<ä›

30 ìeTTcÕ\ ùd|ü⁄ y˚&ç #˚kÕÔs¡T. Bì‘√ Vü‰ìø£s¡

dü÷ø£ÎJe⁄\T q•kÕÔsTT. X¯g ∫øÏ‘·‡ #˚ùd≥|ü⁄Œ&ÉT

ñ|üjÓ÷–+#˚ X¯g ∫øÏ‘·‡ kÕeTÁ– edüTÔe⁄\qT

‘·|üŒìdü]>± ôdº]˝…’CŸ #˚dæq yê{ÏH˚ X¯ÁdüÔ ∫øÏ‘·‡

ì|ü⁄DT\T yê&É‘ês¡T. Bìe\¢ ÇHÓŒ¤ø£åHé k˛ø£≈£î+&Ü

s√>∑T\qT ø±bÕ&Ée#·TÃqT.

á eT<Ûää́  ø±\+˝À ø=ìï s¡ø±\ |ü+&ÉT¢, bÕ\T,

≈£Ls¡>±j·T\T, o‘·\ bÕ˙j·÷\T, ‹qTã+&Üsê\T

yÓTT<ä̋ …’q$ d”\T #˚dæq >±* ‘·>∑\ì (air tight)

&Éu≤“\˝À neTTà‘·THêïs¡T. á bÕ´øÏ+>¥\˝ÀøÏ

dü÷ø£ åàJe⁄\T ãj·T≥ qT+&ç Á|üy˚•+#·≈£î+&Ü

ø±bÕ&ÉT‘·T+~.

dü¬s’q $<Ûëq+˝À ÄVü‰sêìï ì\« #̊j·T&É+ øÏ+~

$<Ûä+>± eTq≈£î düVü‰j·T|ü&ÉT‘·T+~.

1) ÄVü‰s¡+ bÕ&Ée≈£î+&Ü Ç~ ìs√~ÛdüTÔ+~.

2) ÄVü‰sêìï m≈£îÿe ø±\+ ì\« #˚j·Te#·TÃ.

3) ÄVü‰s¡ HêD´‘·qT m≈£îÿe ø±\+ ø±bÕ&Ée#·TÃ.

4) s¡ø£s¡ø±\ ÄVü‰s¡ |ü<ësêú\qT <ä÷s¡ ÁbÕ+‘ê\˝À

eT]j·TT nìï ø±˝≤\˝À n+<äTu≤≥T˝À

ñ+#·e#·TÃ.
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Some microorganisms cause diseases in humans, plants, and other animals.

Some insects and animals act as vectors of microbes.

Some microbes release toxins in improperly preserved food, which causes food

poisoning.
Pasteurisation helps in milk preservation.
The bacterium 'rhizobium' present in root nodules of leguminous plants fixes atmospheric
Nitrogen.

1. How do vaccines works in our body? (AS1)

2. What are the differences between Antibiotic and Vaccine?

(AS1)

3. Take three bowls and mark as A, B, C. Pour lukewarm milk in one bowl, hot milk in

one bowl, cold milk in one bowl.  Add one tea spoon of curd or butter milk in three

bowls and stir them slightly. Cover the bowls with lids. Keep the bowls undisturbed

for five to six hours. In which bowl milk turned into curd? Give your reasons. (AS 3)

4. Collect more information about scientists who invented other facts related to

Microorganisms. How these discoveries helped mankind? Make a chart presentation

and paste it on your classroom wall Magazine.(AS 4)

5. Make an Album of scientists and their discoveries related to Microorganisms.(AS 4)

6. Visit the veterinary hospital and prepare a list of cattle, Goat, Sheep diseases by

asking questions to the doctor? (AS4)

7. What is pasteurisation ? How is it useful? (AS 6)

8. Edward Jenner collected fluid from cow pox pustule and injects to a eight year old

boy. Then he exposed the boy to smallpox and the boy did not get smallpox. How do

you appreciate the daring action of Edward Jenner? (AS 6)

Improve your learning
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7. What is pasteurisation ? How is it useful? (AS 6)
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1. {°ø±\T eTq X¯Øs¡+˝À @ $<Ûä+>± |üì #˚kÕÔsTT? ( AS 1)

2. {°ø±≈£î, dü÷ø£åàJeHêX¯ø±\≈£î ‘˚&Ü\T @$T{Ï? ( AS 1)

3. eT÷&ÉT –HÓï\T rdüTø=ì A, B, C>± >∑T]Ô+#·+&ç. yê{Ï̋ À >√s¡TyÓ#·Ãì bÕ\T, y˚&çbÕ\T, #·\¢ì bÕ\T

es¡Tdü>± b˛j·T+&ç. eT÷&ç+{Ï̋ Àq÷ ˇø=ÿø£ÿ {° dü÷ŒHé #=|ü⁄Œq ô|s¡T>∑T y˚j·T+&ç, ø=~›>± ø£\|ü+&ç,

eT÷‘·\T ô|≥º+&ç, ø£<ä|ü≈£î+&Ü 5`6 >∑+≥\ùd|ü⁄ ñ+#·+&ç.

@ –HÓï˝Àì bÕ\T ô|s¡T>∑T>± e÷sêsTT? ø±s¡D≤\T sêj·T+&ç. ( AS 3)

4. dü÷ø£åàJe⁄\≈£î dü+ã+~Û+∫q $wüj·÷\T ø£qT>=qï XÊgy˚‘·Ô\ >∑T]+∫ düe÷#êsêìï ùdø£]+#·+&ç. á

Ä$wüÿs¡D\T e÷qyê[øÏ m˝≤ ñ|üjÓ÷>∑|ü&Ü¶sTT? M{Ïì dü÷∫+#˚ #ês¡TºqT s¡÷bı+~+∫ ‘·s¡>∑‹

>∑~˝À Á|ü<ä]Ù+∫ >√&É|üÁ‹ø£̋ À n‹øÏ+#·+&ç. ( AS 4)

5. dü÷ø£åàJe⁄\≈£î dü+ã+~Û+∫ Ä$wüÿs¡D\T #̊dæq XÊgẙ‘·Ô\ bòı{À\‘√ Ä\“+ ‘·j·÷s¡T #̊j·T+&ç. ( AS 4)

6. MT <ä>∑Zs¡̋ À >∑\ |üX¯óe⁄\ ÄdüT|üÁ‹ì dü+<ä]Ù+∫ nø£ÿ&ç &Üø£ºsYì n&ç– |üX¯óe⁄\T, y˚Tø£\T eT]j·TT

>=Á¬s\˝À e#˚Ã »ãT“\ C≤_‘ê ‘·j·÷s¡T #˚j·T+&ç. ( AS 4)

7. bÕX¯Ã¬s’CÒwüHé n+fÒ @$T{Ï? n~ m˝≤ ñ|üjÓ÷>∑ø£s¡+?( AS 1)

8. m&É«sY¶ C…qïsY øöbÕø˘‡ k˛øÏq e´øÏÔ u§ã“\ qT+&ç Á<äe+ rdæ 8 dü+e‘·‡sê\ u≤\T&çøÏ møÏÿ+#ê&ÉT.

‘·s¡Tyê‘· Ä u≤\Tì eTX̄S∫øÏ >∑T]#̊XÊ&ÉT, ø±ì Ä u≤\TìøÏ eTX̄S∫ \ø£åD≤\T ø£qã&É̋ Ò<äT. m&É«sY¶C…qïsY

jÓTTø£ÿ <ÛÓ’s¡́ yÓTÆq #·s¡́ qT m˝≤ n_Ûq+~kÕÔe⁄? ( AS 6)

ø=ìïs¡ø±\ dü÷ø£åàJe⁄\T e÷qe⁄\˝À, yÓTTø£ÿ\˝À, »+‘·Te⁄\˝À yê´<ÛäT\T ø£\T>∑CÒkÕÔsTT.

ø=ìï ø°≥ø±\T, »+‘·Te⁄\T, dü÷ø£åàJe⁄\≈£î yêVü≤ø±\T>± ñ|üjÓ÷>∑|ü&É‘êsTT.

ø=ìï dü÷ø£åàJe⁄\T dü]>±Z ì\« #̊j·Tì ÄVü‰s¡ |ü<ësêú\qT bÕ&ÉT #̊kÕÔsTT. M{Ïe\¢ ÄVü‰s¡+ $wü|üP]‘·+>±

(food poisoning) e÷s¡T‘·T+~.

bÕX¯Ã¬s’CÒwüHé $<Ûëq+ bÕ\qT ì\« #˚j·T{≤ìøÏ ñ|üjÓ÷>∑|ü&ÉT‘·T+~.

…̋>∑T´$TH˚dæ C≤‹ yÓTTø£ÿ\ y˚s¡¢ u§&çô|\˝À ñqï ¬s’CÀ_j·T+ u≤ø°º]j·÷ yê‘êes¡D+˝Àì qÁ‘·»ìì

yÓTTø£ÿ\˝À kÕú|üq #˚kÕÔsTT.
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9. Visit a nearby milk chilling centre or a library. Observe the process and make a
report on it. ( AS 4)

10. ''Prevention is better than cure'' comment. (AS 6)
11. Raheem tells to his neighbours, "stagnation of sewage in our surroundings is harmful

to our health." Do you support this? Why?(AS 6)
12. Jeevan said that "If there are no micro organisms earth will remain with wastes" will

you agree with this statement, why? (AS 6)
13. kavita is suffering from serious illness. Doctor priscribed antibiotics for five days.

After three days of usage she stopped taking antibiotics. Is it correct or not,
discuss. (AS 6)

14. What are the precautions taken to eradicate malaria? (AS 7)
15. One medical store owner is giving antibiotics to his customer who is suffering

from fever without a doctor's prescription? But the customer's daughter Malathi is
telling her father not to take antibiotics without doctor's prsecription. Whom do
you support and why? (AS7)

Annexure

Story of Discovery of Malaria Parasite in Female Anopheles
by Dr. Ronald Ross

                  Dr. Ronald Ross               Nobel Prize
Dr. Ronald Ross was a military doctor, who did his research extensively on malaria for 16

years (1881-1897) in India. He finally discovered malaria causative microbes in female anopheles
mosquito which fed on malaria infected patient. He found the route map of malaria disease.  For
that he got Noble Prize in 1902.

All of us know about Malarial fever. We frequently talk about this fever. The study of the
mosquito causing malarial fever was done alone by the scientist Ronald Ross. A remarkable part of
the study was carried out at Secundrabad.
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9. MT <ä>∑Zs¡̋ À ñqï bÕ\ &Ó’Øì Ò̋<ë Á>∑+<Ûë\j·÷ìï dü+<ä]Ù+#·+&ç. nø£ÿ&É »]π> Á|üÁøÏj·TqT |ü]o*+∫

]b˛s¡Tº ‘·j·÷s¡T #˚j·T+&ç. ( AS 4)

10. ª∫øÏ‘·‡ ø£+fÒ ìyês¡DÒ y˚T\Tµ yê´U≤ì+#·+&ç. ( AS 6)

11. s¡V”≤yéT ‘·q |üøÏÿ+{Ï yê]‘√ ªªeTq |ü]düsê\˝À eTTs¡T>∑T˙s¡T ì\« ñ+fÒ eTq Äs√>±´ìøÏ Vü‰ìø£s¡+µµ

nì #ÓbÕŒ&ÉT. BìøÏ MTs¡T eT<ä›‘·TìkÕÔsê? m+<äT≈£î? ( AS 6)

12. ªªdü÷ø£åàJe⁄\T Ò̋ø£b˛‘˚ uÛÑ÷$T #Ó‘êÔ#Ó<ës¡+‘√ ì+&çb˛‘·T+~µµ nì JeHé nHêï&ÉT. n‘·ì‘√ ˙e⁄

@ø°uÛÑ$kÕÔyê? m+<äT≈£î? ( AS 6)

13. ø£$‘·≈£î rÁeyÓTÆq »ãT“ #˚ùdÔ, &Üø£ºsY 5 s√E\≈£î dü÷ø£åàJeHêX¯ø±\T eT+<äT\T yê&ÉeTì sêXÊ&ÉT.

eT÷&ÉT s√E\T yê&çq ‘·s¡Tyê‘· »ãT“ qj·T+ nsTT+~. ÄyÓT eT+<äT\T yê&É≥+ e÷ìy˚dæ+~. ÄyÓT

#˚dæ+~ dü¬s’q<˚Hê? ø±<ë? #·]Ã+#·+&ç. ( AS 6)

14. eT Ò̋]j·÷ yê´~Ûì ìs¡÷à*+#·&ÜìøÏ rdüTø√e\dæq C≤Á>∑‘·Ô\T @$T{Ï? ( AS 7)

15. eT+<äT\ <äTø±D+ j·T»e÷ì ˇø£ »«s¡+ ñqï s√–øÏ &Üø£ºsY sêdæq ∫{°º Ò̋≈£î+&ÜH˚ dü÷ø£åàJeHêX¯ø±\T

eT+<äT\T ÇdüTÔHêï&ÉT. s√– ≈£L‘·Ts¡T e÷\‹ &Üø£ºsY ∫{°º ˝Ò≈£î+&Ü dü÷ø£åàJeHêX¯ø±\T yê&Ée<ä›ì

‘·+Á&çøÏ #ÓãT‘·Tqï~. MTs¡T Ç<ä›]˝À me]ì düeT]úkÕÔs¡T? m+<äT≈£î? ( AS 7)

s=Hê˝Ÿ¶sêdt ˇø£ $T*≥Ø &Üø£ºsY. Äj·Tq eT Ò̋]j·÷

yê´~Ûô|’ 16 dü+e‘·‡sê\ bÕ≥T $düÔè‘·+>± (1881`1897)

Ç+&çj·÷˝À |ü]XÀ<Ûäq\T #˚XÊ&ÉT. düTBs¡È |ü]XÀ<Ûäq\

nq+‘·s¡+ eT Ò̋]j·÷qT ø£\T>∑CÒùd dü÷ø£åàJ$ Ä&É mHê|òæ*dt

<√eT˝À ñ+≥T+<ä˙ Ç~ eT˝Ò]j·÷ yê´~ÛÁ>∑düTÔ\˝À

ô|s¡T>∑T‘·T+<ä˙ ø£qT>=Hêï&ÉT. eT˝Ò]j·÷ dü+Áø£$T+#˚

$<ÛëHêìï dü$es¡+>± ‘Ó*|æq+<äT≈£î sêdt≈£î 1902˝À

H√ãT˝Ÿ |ü⁄s¡kÕÿs¡+ \_Û+∫+~.
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He expressed his experiences in his lecture at Noble prize presentation ceremony.
“ I reached India in 1895 and found myself appointed as a medical officer of regiment of native

soldiers at Secundrabad and many were suffering from malarial fever. A survey was immediately
made of the malarial parasites existing among these men and I found myself able to confine for India.
At the same time the mosquitoes which abounded in the barracks and hospital. Before leaving
England I had made many attempts to obtain literature on mosquitoes especially the Indian ones, but
without much success. Consequently I was forced to rely entirely on my own observations; and I
noted that the various species of mosquitoes of the locality belonged to two different groups, separated
by many traits, and called these groups for my convenience, brindled mosquitoes and grey
mosquitoes. It was until 1897 that I clearly recognized a third group which called spotted-winged
mosquitoes”..........

Ronal Ross done siginificant discovery on malaria in this building at secundrabad in 1897

Ronald Ross was born on 13th May 1857 at Almora in present Uttarakand state in our India.
His father was an Army Major. At age of 8 years young Ronald Ross was sent to England for his
education. He was interested in painting and mathematics. He wanted to settle down as a painter.
But, on his father’s insistence he selected medical carreer. After completing his medicine, he joined
in Indian Military Academy in 1881. While he was studying medicine he faced a malaria patient. He
treated many patients of malaria with quinine and cured it. But many people died of malaria because
they failed to get treatment.

While he was working at Bangalore, he was allotted a bungalow. He was pleased to live in it but
was irritated by the large number of mosquitoes. He noticed that there were more number of mosquitoes
in his bungalow than in any other. He keenly observed that a barrel with water was full of mosquito
larvae. Ross removed the water from the barrel and found that the number of mosquitoes got reduced.
Then he started in thinking that if water was removed from the place it might be possible to eliminate
them completely. Ross noted that malaria killed more than one million people in India. So he became
interested in malaria, one of the important tropical diseases occurring in India.

After working 7 years in India he went back to England. He did his diploma in microscopic
techniques. He met Dr. Patrick Manson who guided him throughout his research. He was with him
through thick and thin. Patric Manson shared his proposed theory (hypothesis) that mosquitoes
carry malaria as they carry filaria. This was to change Ross's life forever. He proposed that mosquitoes
were carrying flagellated spores in their stomach. The mosquitoes died laying their eggs. The “flagellated
spores” emerged into the water, ready to infect anyone who drank the water. Ronald Ross tried on
this hypothesis. But he came to a conclusion that water would not cause malaria infection.
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H√ãT˝Ÿ |ü⁄s¡kÕÿs¡ Á|ü<Ûëq+ dü+<äs¡“¤+>± sêdt ‘·q nqTuÛÑyê\qT øÏ+~ e÷≥˝À¢ e´ø£Ô+ #˚XÊ&ÉT.

ªªH˚qT 1895˝À uÛ≤s¡‘·<˚X¯+ #π̊s Hê{ÏøÏ kÕúìø£ ¬sõyÓT+{Ÿ yÓ’<ä́  n~Ûø±]>± ìj·T$T‘·T&Ó’HêqT. Çø£ÿ&É

ôd’ì≈£î\T m≈£îÿe eT+~ eT Ò̋]j·÷‘√ u≤<Ûä|ü&ÉT‘·THêïs¡T. Çø£ÿ&É ôd’ì≈£î\˝À ñqï eT Ò̋]j·÷ |üsêqïJ$ô|’

|ü]XÀ<Ûäq #˚XÊqT. nsTT‘˚ Hê |ü]XÀ<Ûäq\T uÛ≤s¡‘·<˚XÊìπø |ü]$T‘·+ #˚XÊqT. Çø£ÿ&É ÄdüT|üÁ‹˝À, u≤¬sø˘‡˝À

(ôd’ì≈£î\T ñ+&˚ Á|ü<˚X¯+) $|üØ‘·+>± <√eT\T+&˚$. H˚qT Ç+>±¢+&é yÓfi¢̄{≤ìø£+fÒ eTT+<äT á <√eT\≈£î

dü+ã+~Û+∫q eTTK´+>± Ç+&çj·÷≈£î #Ó+~q kÕVæ≤‘ê´ìï ‘Ó|æŒ+#·Tø√e&ÜìøÏ Á|üj·T‘êï\T #˚XÊqT. ø±ì

$»j·T+ kÕ~Û+#·̋ Òø£ b˛j·÷qT. ‘·<ë«sê |üP]Ô>± Hê |ü]o\q\ô|’H̊ Ä<Ûës¡|ü&Ü¶qT. kÕúìø£+>± ñqï  <√eT\qT
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Ross was discouraged by the above reasons. But Patric Manson encouraged Ross not to give
up his work and advised that malaria parasite germs would not go for no purpose, in a mosquito's
body. Ross then hypothesised that the malaria disease is communicated by the bite of the mosquito
which injects a small quantity. Parasites may enter in this manner into the human system.

To test this hypothesis Ross allowed mosquitoes that had fed on malaria patient to bite a healthy
man. But the healthy man was not infected. Repeated the experiment again and again and failed.
Unfortunately he was using Culex mosquitoes in his experiment, which do not transmit malaria. This
fact came to light a little later.

One day his attention was drawn to a different mosquito that was sitting on a wall in a peculiar
posture and he called it as “dappled-wing” mosquito. He was inspired again. He knew that only one
species is capable of carrying Filariasis. Dr. Patric Manson also suggested him that a particular
mosquito species might be the reason for the malaria plasmodium.

Ross suddenly realised that he had used the wrong species of mosquitoes in his experiment. He
returned to Secunderabad in June 1897. He commenced work by making a careful survey of the
various kinds of mosquitoes. He continued his study by examining the dissected mosquitoes under
microscope, after feeding on malaria patients. Almost every cell was examined under the microscope.

On the 15th August, 1897 his assistant brought some larvae, many of which hatched out next day
and among them he found several dappled-winged mosquitoes.
Delighted with this capture, on August 16th , he fed them on his
malaria patient Hussein Khan with crescents in his blood. On
17th he dissected two of these mosquitoes but found nothing
unusual. On the 19th he killed another and found some peculiar
vacuolated cells in the stomach about 10 microns in diameter.

On August 20th 1897 he found a clear and circular outlines
about 12 micron diameter cells, each cell containing a type of
cell, black pigmented one. He made rough drawings in his note
books. At last by this way Ross discovered the route map of
malaria i.e., infected patients blood to mosquito stomach to
salivary glands to infect into a healthy person. So we celebrate
August 20th World Malaria day. He had done his experiments
on malaria in birds also with his assistant named Mohammed
Bux.

Ross rough drawings and notes
about what he observed
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eT Ò̋]j·÷≈£î ‘·–q ø±s¡D≤ìï >∑T]Ô+#·̋ Òø£b˛‘·THêïqì  sêdt #ê˝≤ ìs¡T‘ê‡Vü≤|ü&Ü¶&ÉT. ø±˙ bÕÁ{Ïø˘

n‘·ìì Áb˛‘·‡Væ≤dü÷ÔH˚ ñHêï&ÉT. n‘·ìï |ü]XÀ<Ûäq\T Ä|üe<ä›ì dü\Vü‰ Ç#êÃ&ÉT. eT Ò̋]j·÷ |üsêqïJe⁄\T

<√eT\ X¯Øs¡+˝ÀìøÏ @<√ ˇø£ Á|ü‘˚́ ø£yÓTÆq |ü<ä∆‹˝À Á|üy˚•düTÔ+{≤j·Tì #ÓbÕŒ&ÉT. s=Hê˝Ÿ¶ sêdt eT Ò̋]j·÷

yê´~Ûø±s¡ø£ <√eT ≈£î{Ïºq|ü⁄Œ&ÉT ø=+‘· Á<äeeTT <√eTqT+&ç eTq X¯Øs¡+˝ÀøÏ Á|üy˚•+#·&É+ e\¢ yê´~Û edüTÔ+~

nì |ü]ø£\Œq #˚XÊ&ÉT. |üsêqïJ$ á $<Ûä+>± e÷qe X¯Øs¡+˝ÀìøÏ Á|üy˚•düTÔ+<äì ìsê∆s¡D #˚kÕ&ÉT.

á |ü]ø£\Œq ìs¡÷|æ+#·&ÜìøÏ sêdt <√eT\qT eT Ò̋]j·÷ ø£*–q e´≈£îÔ\qT ≈£î≥ºì#êÃ&ÉT. ‘·s¡Tyê‘· Ä

<√eT\‘√ Äs√>∑́ e+‘·Tìï ≈£î≥ºì#êÃ&ÉT. ø±ì eT Ò̋]j·÷ k˛ø£̋ Ò<äT. nH˚ø£kÕs¡T¢ á Á|üjÓ÷>±ìï |ü⁄qsêeè‘·+

#˚XÊ&ÉT. ø±˙ eT Ò̋]j·÷ k˛ø£̋ Ò<äT. <äTs¡<äèwüºeXÊ‘·TÔ Äj·Tq ≈£L´ …̋ø˘‡ <√eT\‘√ Á|üjÓ÷>±\T #˚kÕ&ÉT. Ç$

eT Ò̋]j·÷ yê´~Ûì yê´|æÔ #˚j·Te⁄. á ì»+ Ä ‘·sê«‘· yÓ\T>∑T˝ÀøÏ e∫Ã+~.

ˇø£s√E n‘·ì <äèwæº >√&ÉMT<ä yê*q y˚s=ø£ s¡ø£yÓTÆq <√eT MT<ä |ü&ç+~. n~ Á|ü‘˚́ ø£ uÛÑ+–eT‘√ ñ+~

<ëìì ªªeT#·Ã\ ¬sø£ÿ\ <√eTµµ>± (dappled wing mosquito) |æ*#ê&ÉT. n‘·&ÉT eTs¡\ dü÷Œ¤]Ô bı+<ë&ÉT.

πøe\+ ˇø£s¡ø£yÓTÆq <√eT e÷Á‘·y˚T ô|ò’̋ Ò]j·÷ |üsêqïJ$ì yÓ÷düT¬øfi¯óÔ+~. n˝≤π> @<√ˇø£ Á|ü‘˚́ ø£yÓTÆq <√eT

eT Ò̋]j·÷ |üsêqïJ$ì  yÓ÷düT≈£îb˛‘·T+<äì &Üø£ºsY bÕÁ{Ïø˘ e÷HédüHé n_ÛÁbÕj·T|ü&Ü¶s¡T.

sêdt ‘·q Á|üjÓ÷>±\≈£î ñ|üjÓ÷–+∫q <√eT s¡ø£eTT dü]jÓÆTq~ ø±<äì Á>∑Væ≤+#ê&ÉT. 1897˝À ‹]–

dæøÏ+Á<ëu≤<é e#êÃ&ÉT. $$<Ûä s¡ø±\ <√eT\ >∑T]+∫ C≤Á>∑‘·Ô>± düπs« ìs¡«Væ≤+#ê&ÉT. sêdt Ä <√eT\qT

#Û̊<äq+ #˚dæ yÓTÆÁø√k˛ÿ|t̋ À |ü]o*+#ê&ÉT. eT Ò̋]j·÷ yê´~ÛÁ>∑düTÔ\ s¡ø£Ô+ Á>∑Væ≤+∫q ‘·s¡Tyê‘· á $<Ûä+>±

<√eT\˝Àì Á|ü‹ ø£D≤ìï yÓTÆÁø√k˛ÿ|t̋ À |ü]o*+#ê&ÉT.

1897 Ä>∑düTº 15q, ‘·q düVü‰j·T≈£î&ÉT ø=ìï ̋ ≤sê«\T rdüT≈£îe#êÃ&ÉT. ¬s+&Ée s√E≈£î #ê˝≤ es¡≈£î n$

bı<ä>∑ã&Ü¶sTT. yê{Ï̋ À #ê˝≤ ªªeT#·Ã\ ¬sø£ÿ\ <√eT\Tµµ ≈£L&Ü ñHêïsTT. sêdt #ê˝≤ dü+‘√wü|ü&Ü¶&ÉT. Ä>∑düTº

16q ‘·q e<ä› ñqï eT Ò̋]j·÷ yê´~ÛÁ>∑düTÔ&ÉT VüQùd‡HéU≤HéqT ≈£îfÒº̋ ≤

#˚XÊ&ÉT. n‘·ì s¡ø£Ô+˝À ns¡∆#·+Á<ëø±s¡|ü⁄ ìsêàD≤\T #·÷XÊ&ÉT. 17q

eTs=ø£ ¬s+&ÉT <√eT\qT #Û<̊äq+ #̊dæ |ü]o*+#·>± nkÕ<Ûës¡DyÓTÆq<̊~

ø£qã&É̋ Ò<äT. 19q eTs=ø£ <√eTì #·+|æ |ü]o*+#·>± Á|ü‘˚́ ø£yÓTÆq

]øÏÔø£\‘√ ñqï ø£D≤\T 10 yÓTÆÁø±q¢ |ü]e÷D+˝À <√eT\ ñ<äs¡+˝À

ñ+&É&Üìï Äj·Tq  ø£qT>=Hêï&ÉT.

1897 Ä>∑düTº 20q 12 yÓTÆÁø±q¢ yê´düeTTqï düŒwüºyÓTÆq >∑T+Á&Éì

ø£D≤\T ø£ì|æ+#êsTT. ô|’q ø£ì|æ+∫q Á|ü‹ ø£D+˝À q\¢ì

eT#·Ã\THêïsTT. yê{Ï ∫‘·TÔ ∫Á‘ê\T ‘·q H√≥T |ü⁄düÔø£+˝À ^XÊ&ÉT.

∫e]øÏ á $<Ûä+>± sêdt eT Ò̋]j·÷ yê´|æÔ #Ó+<̊ e÷sêZ\qT ø£ìô|{≤º&ÉT.

n~ @eTq>± yê´~ÛÁ>∑düTÔì s¡ø£Ô+ 
___>  <√eT ñ<äs¡+  

___>  ̋ ≤˝≤»\

Á>∑+<ÛäT\T 
___> <√eTø±≥T 

___> Äs√>∑́ e+‘·TìøÏ dü+Áø£eTD. ø±ã{Ïº

Ä>∑düTº 20Hê&ÉT s=Hê˝Ÿ¶ sêdt ø£èwæì >ös¡$dü÷Ô  Á|ü|ü+#·yê´|üÔ+>±

Á|ü|ü+#· eT Ò̋]j·÷ ~q+ »s¡T|ü⁄≈£î+{≤+. s=Hê˝Ÿ¶ sêdt |ü≈£åî\˝À

eT Ò̋]j·÷ô|’ ≈£L&Ü n‘·ì düVü‰j·T≈£î&ÉT eTVü≤à<é ãø˘‡ düVü‰j·T+‘√

|ü]XÀ<Ûäq #˚XÊ&ÉT.
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Chapter

In Ritwik’s school one day, a small
baby pigeon (squab) fell down from

the ventilator.  With the help of his friends,
he carefully put it back in the ventilator.
While keeping it back, he observed some

eggs in its nest and two other baby birds
that were trying to come out of the eggs.
He waited to see if the eggs hatched and
wondered.....

Whether all eggs hatch into
nestlings?
Did the pigeons' egg came first or the
pigeon?
Can there be eggs if there were no
pigeons?
Probably we can not find an accurate

answer to such questions. These questions

Do all animals lay eggs?
Are there any animals that give birth
to young ones?
How can we identify which animals
lay eggs and which give birth to young
ones?
Are there any patterns in nature that
give clues to modes of reproduction?

You might have seen a lot of small and
big animals around us. Some of them have
external ears (ears visible from outside)
while some do not.

are related to reproduction. You have
already learnt how a new plant is produced
from other plant in chapter “Reproduction
in Plants”  of class VII. In this unit, you
will study about reproduction in more
organisms.

Fig-1 : Nestling hatching out Fig-2  : A nestling

Reproduction in Animals
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ˇø£s√E ]‹«ø˘ yêfi¯fl ‘·s¡>∑‹ >∑~ yÓ+{Ï̋ Ò≥sY

qT+&ç ˇø£ bÕe⁄s¡+ |æ\¢ C≤]|ü&ç+~. n‘·&ÉT

$TÁ‘·T\‘√ ø£*dæ Ä bÕe⁄s¡+ |æ\¢qT C≤Á>∑‘·Ô>± eTs¡\

yÓ+{Ï˝Ò≥sY˝À ô|{≤º&ÉT. <ëìì ô|fÒº≥|ü&ÉT Ä

bÕe⁄s¡+ >∑÷&ÉT˝À ø=ìï >∑T&ÉT¢ ≈£L&Ü ñ+&É&É+

>∑eTì+#ê&ÉT.

7e ‘·s¡>∑‹˝À yÓTTø£ÿ˝À¢ Á|ü‘·T´‘·Œ‹Ô nH˚ bÕsƒ¡+˝À

ˇø£ yÓTTø£ÿ qT+∫ eTs=ø£ yÓTTø£ÿ m˝≤ ñ‘·Œ‹Ô

ne⁄‘·T+<√ H˚s¡TÃ≈£îHêïs¡T ø£<ë! á n<Ûë´j·T+˝À

eT]ø=ìï Je⁄\˝À Á|ü‘·T´‘·Œ‹Ô >∑T]+∫

‘Ó\TdüT≈£î+<ë+.

yê{Ï̋ À ø=ìï+{Ï qT+&ç |æ\¢\T sêe&É+ #·÷dæ

ÄX̄Ãs¡́ b˛j·÷&ÉT. $T–*q >∑T&É¢ qT+&ç ≈£L&Ü |æ\¢\T

ekÕÔj˚TyÓ÷qì m<äTs¡T#·÷kÕ&ÉT, ÁøÏ+~ Ä˝À#·q\T

#˚XÊ&ÉT.

bı~–q nìï >∑T&É¢ qT+&ç |æ\¢\T ekÕÔj·÷?

bÕe⁄s¡+ >∑T&ÉT¶ eTT+<äT e∫Ã+<ë? bÕe⁄s¡+

eTT+<äT e∫Ã+<ë?

bÕe⁄sê\T ̋ Òø£b˛sTTq≥¢sTT‘̊ >∑T&ÉT¢ ñ+{≤j·÷?

Ç˝≤+{Ï Á|üX¯ï\≈£î ø£∫Ã‘·yÓTÆq »yêãT\T

#Ó|üŒ Ò̋+. Ç$ Á|ü‘·T´‘·Œ‹ÔøÏ dü+ã+~Û+∫q$. MTs¡T

nìï »+‘·Te⁄\T >∑T&ÉT¢ ô|&É‘êj·÷?

|æ\¢*ï ø£H˚ »+‘·Te⁄\T @yÓTÆHê ñHêïj·÷?

@ @ »+‘·Te⁄\T >∑T&ÉT¢ ô|&É‘êjÓ÷, @$ |æ\¢*ï

ø£+{≤jÓ÷ >∑T]Ô+#·&É+ m˝≤?

n˝≤ ‘Ó\TdüTø√e&ÜìøÏ |ü<ä∆‘·T\T, Ä<Ûësê\T

@yÓTÆHê ñHêïj·÷?

MTs¡T nH˚ø£ s¡ø± …̋’q ∫qï, ô|<ä› »+‘·Te⁄\qT

eTq #·T≥TºÁ|üø£ÿ\ #·÷ùd ñ+{≤s¡T. ø=ìï+{Ï˝À

#Óe⁄\T ãj·T≥≈£î ø£ì|æùdÔ, eT]ø=ìï+{Ï̋ À #Óe⁄\T

ãj·T≥≈£î ø£ì|æ+#·e⁄.
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Names of some animals are listed below. Observe carefully and fill the table-1.

Deer, Leopard, Pig, Fish, Buffalo, Giraffe, Frog, Sparrow, Lizard, Crow, Snake, Elephant.

Is epidermal hair seen in those animals
whose ears are visible outside?
Do animals that have epidermal hair
give birth to young ones or lay eggs?

Viviparous and Oviparous
Animals

From the above table, you could
observe that animals giving birth to young

S. No.         Animals that have external ears Animals  that do not have external ears

S. No. Name of animal Presence of external Presence of epidermal
ears (Yes/No) hairs on the skin /

feathers on their wings

You can also add some more names of
animals you know, to this table.
• How these animals could hear without

external ears?

Table -2

Table -1

Now let’s think if there is
any other pattern of recognizing
these animals. Read the names
of animals given below and try
to fill the table given below.

Cow, rat, crow, pig, fox, hen, camel, duck, frog, elephant, buffalo, pigeon, cat, peacock, lizard.

ones have epidermal hair on their skin and
external ears. The animals that lay eggs do
not have epidermal hair and external ears.
The animals which lay eggs are called
Oviparous while those which give birth to
their offsprings are called Viviparous.

In class 7 you learned how the seed
germinates and grow into a plant.
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ø=ìï »+‘·Te⁄\ ù|s¡T¢ øÏ+<ä Çe«ã&Ü¶sTT. yê{Ïì |ü]o*+∫ |ü{Ïºø£̀ 1ì ì+|ü+&ç.

Ò̋&ç, ∫s¡T‘·, |ü+~, #˚|ü, π><Ó, õsê|ò”, ø£|üŒ, |æ#·TÃø£, ã*¢, ø±øÏ, bÕeTT, @qT>∑T

(MT≈£î ‘Ó*dæq eT]ø=ìï Je⁄\ ù|s¡¢qT ≈£L&Ü

á |ü{Ïºø£≈£î »‘·#˚j·T+&ç.)

#Óe⁄\T ãj·T≥≈£î ø£ì|æ+#·ø£b˛sTTHê á Je⁄\T

m{≤¢ $q>∑\T>∑T‘·THêïsTT?

á »+‘·Te⁄\qT >∑T]Ô+#·&ÜìøÏ

eTs√ $<Ûëq+ @yÓTÆHê ñ+<ë,

#·÷<ë›+. øÏ+<ä Çe«ã&çq Je⁄\

ù|s¡ ¢qT #·~$ |ü{Ï ºø £ 2 |üP]Ô

#˚j·T+&ç.

ø£ì|æ+#·ì, #·s¡à+ô|’ s√e÷\T ̋ Òì »+‘·Te⁄\T >∑T&ÉT¢

ô|&É‘êsTT nì #Ó|üŒe#·TÃ. |æ\¢*ï ø£H˚ »+‘·Te⁄\qT

•XÀ‘êŒ<äø±\T (viviparous) n+{≤s¡T. >∑T&ÉT¢ ô|fÒº

»+‘·Te⁄\qT n+&√‘êŒ<äø±\T (oviparous)
n+{≤s¡T.

7e ‘·s¡>∑‹˝À MTs¡T $‘·Ôq+ yÓTT\¬ø‘·TÔ≥,

yÓTTø£ÿ>± ô|s¡T>∑T≥ >∑T]+∫ ‘Ó\TdüT≈£îHêïs¡T.

#Óe⁄\T ãj·T≥≈£î ø£ì|ædüTÔqï nìï »+‘·Te⁄\

#·s¡à+ô|’ s√e÷\T ñHêïj·÷?

#·s¡à+ô|’ s√e÷\T ñqï »+‘·Te⁄\T >∑T&ÉT¢

ô|&É‘êj·÷? |æ\¢*ï ø£+{≤j·÷?

ô|’ |ü{Ïºø£qT >∑eTìùdÔ, kÕ<Ûës¡D+>± #Óe⁄\T

ãj·T≥≈£î ø£ì|æ+#˚, #·s¡à+ô|’ s√e÷\T ñqï

»+‘·Te⁄\T |æ\¢*ï ø£+{≤sTT. #Óe⁄\T ãj·T≥≈£î

Áø£.dü+. #Óe⁄\T ãj·T≥≈£î ø£ì|æ+#˚ Je⁄\T #Óe⁄\T ãj·T≥≈£î ø£ì|æ+#·ì Je⁄\T
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The process of living beings producing
it's off springs is called reproduction. This
is one of the basic life processes like
respiration, digestion. This is essential for
the continuation of the species.

Let us try to understand the modes of
reproduction in animals.

Modes of Reproduction in
animals

 Animals reproduce mainly in two ways.
They are
1. Sexual Reproduction 2. Asexual Reproduction.

We had already studied how potato,
bryophyllum and chrysanthemum
reproduce? It was asexual mode of
reproduction in plants. Now we shall see
how animals reproduce asexually.

Asexual reproduction
Generally in our

surroundings we see most of
the organisms as male and
female forms. But in lower
organisms this differntiation is not seen.
In some animals the formation of gametes
does not take place. Still they produce
offsprings like themselves. As the
formation of gametes does not take place
there is no question of fusion of gametes.
Such process of reproduction is called
Asexual Reproduction.

Do you know animals that reproduce
asexually? Perhaps, you  have not seen such
animals, but they do exist. Some of these
are amoeba, paramoecium, hydra, etc.

Activity-1

Observation of Budding in Hydra
Get permanent slides of different stages

of budding in hydra. Observe them under a
microscope. Look out for any bulges from
the parent body. Count the number of bulges
and also observe the difference in their size
from one slide to the next. Also, note the
size of the bulges. Draw the diagram of
hydra as you see it. Compare it with the
figure given below.

What you have observed in the first
slide? Compare Slide 1 & 2 to observe
which part of its body develops a swelling?

Compare all the remaining slides.
a) What did you observe in slide/picture

1, 2 and 3?
b) What is the main change between slides

1 and 2 as well as 3 and 4?
c) What did the swelling (bulge) part

develop in to?
Hydra, a microscopic organism

reproduces asexually. In each hydra, there
may be one or more bulges, called buds.
In class 7, you learnt about budding in yeast.
In Hydra new individuals develop from the
buds. This type of asexual reproduction is
called “Budding”.
• Does gametes and zygote form in this

type of reproduction, why?

1      2     3     4
Fig–3 : Budding in Hydra
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ˇø£ J$ qT+&ç (yÓTTø£ÿ ˝Òø£ »+‘·Te⁄) ny˚

b˛*ø£\Tqï eTs=ø£ J$ |ü⁄≥º&Üìï Á|ü‘·T´‘·Œ‹Ô

(Reproduction) n+{≤s ¡ T. XÊ«d ü Áø Ïj · T ,

Js¡íÁøÏj·T\ ˝≤π> Ç~ ≈£L&Ü ˇø£ Á|ü<ÛëqyÓTÆq

JeÁøÏj·T. Bì e\q C≤‹ n+‘·]+∫ b˛≈£î+&Ü

ñ+≥T+~.

»+‘·Te⁄\˝À $$<Û ä s ¡ø±\ Á|ü‘ ·T´‘·Œ‹Ô

$<ÛëHê\qT >∑T]+∫ ‘Ó\TdüT≈£î+<ë+...!

»+‘·Te⁄\T eTTK´+>± ¬s+&ÉT $<Ûë\T>±

Á|ü‘·T´‘·Œ‹Ô »s¡T|ü⁄≈£î+{≤sTT. n$

1. …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô 2. n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô

ã+>±fi≤<äT+|ü, s¡DbÕ\, #êeT+‹ yÓTT<ä̋ …’q

yÓTTø£ÿ\˝À »]π> Á|ü‘·T´‘·Œ‹Ô $<ÛëHêìï MTs¡T Ç~es¡πø

#·~yês¡T. Ç$ n˝…’+–ø£ |ü<ä∆‘·T\˝À Á|ü‘·T´‘·Œ‹Ô

»s¡T|ü⁄≈£î+{≤sTT. »+‘·Te⁄\˝À n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô

m˝≤ »s¡T>∑T‘·T+<√ ‘Ó\TdüT≈£î+<ë+.

kÕ<Ûës¡D+>± eTq#·T≥÷º ñ+&˚ »+‘·Te⁄\˝À

Ád”Ô |ü⁄s¡Twü Je⁄\T y˚s¡Ty˚s¡T>± ñ+&É&Üìï MTs¡T

>∑eTì+#˚ ñ+{≤s¡T. nsTT‘˚ ø=ìï ìeTïkÕúsTT

Je⁄\˝À Ád”Ô |ü⁄s¡Twü $uÛÒ<äq+ ñ+&É<äT. M{Ï˝À

dü+jÓ÷>∑;C≤\T @s¡Œ&Ée⁄. ø±˙ n$ yê{Ï dü+‘·‹ì

e÷Á‘·+ @s¡Œs¡#·Tø√>∑\T>∑T‘êsTT. Ç˝≤ dü+jÓ÷>∑

;C≤\T @s¡Œ&É≈£î+&Ü, dü+j·TTø£Ô ;»+ (zygote)
Ò̋≈£î+&Ü ø=‘·Ô ‘·sêìï @s¡Œs¡#˚ |ü<ä∆‹ì ªn …̋’+–ø£

Á|ü‘·T´‘·Œ‹Ôµ (Asexual reproduction) n+{≤s¡T.

n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô »]ù| Je⁄\ ù|s¡T¢ #Ó|üŒ>∑\sê!

n˝≤+{ Ï Je⁄\qT ãV üQXÊ MTs ¡ T # ·÷d æ

ñ+&Éø£b˛e#·TÃ. ø±ì n˝≤+{Ï Je⁄\T ñHêïsTT.

ñ<ëˆˆ ôV’≤Á&Ü, ù|s¡MTdæj·T+, nMTu≤.

MTs¡T yÓTT<ä{Ï ôd’¢&é̋ À @$T >∑eTì+#ês¡T. ôd’¢&é

1, 2 \qT b˛\Ã+&ç. ôV’≤Á&Ü X¯Øs¡+˝À @ uÛ≤>∑+ ñ

u…“‘·TÔ>± ø£ì|æk Ǫ̂+~?

n˝≤π>, $T–*q nìï ôd’¢&é\qT b˛*Ã #·÷&É+&ç.

m) yÓTT<ä{Ï eT÷&ÉT ôd’¢&é\˝À ôV’≤Á&Ü X¯Øs¡+˝À @

e÷s¡TŒ ø£ì|æ+∫+~?

_) yÓTT<ä{Ï ¬s+&ÉT eT]j·TT ‘·sê«‹ ¬s+&ÉT ôd’¢&é\˝À

eTTK´yÓTÆq e÷s¡TŒ @$T{Ï?

dæ) ñu…“‘·TÔ>± ø£ì|æ+∫q uÛ≤>∑+ <˚ì>± e÷]+~?

ôV’≤Á&Ü e+{Ï dü÷ø£åàJe⁄\T n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô

»s¡T|ü⁄≈£î+{≤sTT. Á|ür ôV’≤Á&Ü˝À ˇø£{Ï ˝Ò<ë

n+‘·ø£+fÒ m≈£îÿe ñu…“‘·TÔ uÛ≤>±\T @s¡Œ&Ée#·TÃ.

á uÛ≤>±\qT ªø√s¡ø±\Tµ (buds) n+{≤s¡T. MTs¡T

7e ‘·s¡>∑‹˝À ádtº ø£D≤\˝À ø√s¡ø°uÛÑeq+ >∑÷]Ã

H̊s¡TÃ≈£îHêïs¡T ø£<ë! n˝≤π> ôV’≤Á&Ü˝À ≈£L&Ü ø√s¡ø±\

qT+&ç ø=‘·Ô ôV’≤Á&Ü\T |ü⁄≥Tºø=kÕÔsTT. Ç≥Te+{Ï

Á|ü‘·T´‘·Œ‹Ôì ªø√s¡ø°uÛÑeq+µ (budding) n+{≤+.

• á $<ÛäyÓTÆq Á|ü‘·T´‘·Œ‹Ô̋ À dü+jÓ÷>∑ ;C≤\T,

dü+j·TTø£Ô ;»+ @s¡Œ&ç+<ë? m+<äTø√ Ä˝À∫+#·+&ç.

1      2      3 4

Budding
in Hydra
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Á|üj·T‹ï+#·+&ç. ̌ ø£ ôd¢Ì&é qT+∫ Ç+ø√

ôd¢Ì&éøÏ u§&çô|\ dü+K´, u§&çô|\ |ü]e÷D+ ‘̊&Ü\qT

>∑eTì+∫, H√≥T #˚düTø√+&ç. MTs¡T |ü]o*+∫q

ôV’≤Á&Ü u§eTà\qT ^∫, yê{Ïì øÏ+~ u§eTà\‘√
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Observe the given diagram carefully
and fill the following table.

How many amoebae are formed at the
end?

After the nucleus gets matured, it starts
dividing, (fig-5). After the complete
division of the nucleus the body of amoeba
divides into two. Thus a single parent forms
two daughter amoebae. Thus the parent
becomes nonexistent. This type of asexual
reproduction in which an animal
reproduces by dividing into two individuals
is called Binary Fission.

Are budding and fission the only
methods of asexual reproduction in
animals?

Apart from budding and binary fission
there are some other methods by which
animals reproduce asexually. To know
more about it you can ask your teacher or
refer any related books in your library.

Sexual  Reproduction
In the chapter on reproduction in plants

(class VII), you have also studied about the
process of sexual reproduction in plants.
In this process, pollen grains produced in
the pollensac

Fig-4 : Amoeba

Cytoplasm
Nucleus

Fig-5 : Binary Fission in Amoeba

Write the similarities and differences
between budding in yeast and hydra
according to your observations and
diagrams given in the text. Now let us study
about asexual reproduction in another
micro-organism. You may have seen the
following diagram in chapter-2.

This microorganism called amoeba
lives in fresh water.  Its body is made up of
a single cell and hence called unicellular
organism.

Observe the slide of an amoeba with the
help of a microscope and also observe the
figure-4. Are you able to see a distinct
round shaped organelle in its centre? Do
you know what is it? Ask your teacher, what
function does it perform?

Activity-2
Observation of Binary fission in

Amoeba.

Changes in the nucleus/body structure of amoeba

1st diagram:

2nd diagram:

3rd diagram

4th diagram

5th diagram

6th diagram

Table -3
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ádtº, ôV’≤Á&Ü\˝À »]π> ø√s¡ø°uÛ Ñeq+˝À

b˛*ø£\T, uÛÒ<ë\qT MTs¡T >∑eTì+∫q$, |ü≥+˝À

>∑eTì+∫q$ sêj·T+&ç. Ç|ü&ÉT eTq+ eTs=ø£

dü÷ø£åà J$˝À »]π> n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ôì >∑÷]Ã

‘Ó\TdüT≈ £î+<ë+. |ü≥+`4˝Àì J$ì MTs¡T

bÕsƒ¡+`2˝À #·÷ùd ñ+{≤s¡T. n<˚$T{À #Ó|üŒ+&ç.

á dü÷ø£åàJ$ì ªnMTu≤µ n+{≤s. Ç~ eT+∫

˙{Ï̋ À J$düTÔ+~. Bì X¯Øs¡+ π̌ø ˇø£ ø£D+‘√

ñ+≥T+~. ø±ã{Ïº M{Ïì @ø£ø£D Je⁄\T n+{≤s.

dü÷ø£åà<ä]Ùì düVü‰j·T+‘√ nMTu≤ ôd’¢&éqT

| ü]o*+#·+&ç. n˝≤ π> | ü≥+`4qT ≈ £L&Ü

>∑eTì+#·+&ç. Bì X̄Øs¡+ eT<Ûä́  uÛ≤>∑+˝À ̌ ø£ >∑T+Á&Éì

ìsêàD≤ìï >∑eTì+#êsê? Ä ìsêàD≤ìï @eT+{≤s¡T?

<ëì $<ÛäT\ >∑T]+∫ MT ñbÕ<Ûë´j·TT&çì n&ç–

‘Ó\TdüTø√+&ç.

nMTu≤˝À ~«<Ûë$∫Ã¤‹Ôì >∑eTì<ë›+.

|ü≥+`5qT |ü]o*+#·+&ç. MT |ü]o\q\qT

|ü{Ïºø£̀ 3˝À sêj·T+&ç.

Binary Fission

∫es¡≈£î mìï nMTu≤\T @s¡Œ&Ü¶sTT?

πø+Á<äø£+ |ü]|üø£«<äX¯≈£î #˚]q ‘·sê«‘· $∫Ã¤‹Ô

yÓTT<ä\e⁄‘·T+~. (|ü≥+`5) #·÷&É+&ç. πø+Á<äø£

$uÛ Ñ»q ‘·sê«‘ · nMTu≤ X ¯Øs ¡+ ¬s+&ÉT>±

$&çb˛‘·T+~. nq>± ̌ ø£ ‘·*¢ nMTu≤ qT+&ç ¬s+&ÉT

|æ\¢ nMTu≤\T @s¡Œ&É‘êsTT. ‘·*¢ nMTu≤ ‘·q

ñìøÏì ø√˝ÀŒ‘·T+~. Ç≥Te+{Ï n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ôì,

n+fÒ ˇø£ J$ ¬s+&ÉT Je⁄\T>± $&çb˛e&Üìï

ª~«<Ûë$∫Ã¤‹Ôµ (Binary Fission) n+{≤s.

»+‘·Te⁄\˝À »]π> n˝…’+–ø£ Á|ü‘·T´‘·Œ‹Ô˝À

πøe\+ ~«<Ûë$∫Ã¤‹Ô, ø√s¡ø°uÛÑeq+ nH˚ |ü<ä∆‘·T\T

e÷Á‘·y˚T ñ+{≤j·÷?

á ¬s+&ÉT |ü<ä∆‘·T˝Ò ø±≈£î+&Ü »+‘·Te⁄\˝À

n˝…’+–ø£ Á|ü‘·T´‘·Œ‹Ô y˚πs«s¡T |ü<ä∆‘·T˝À¢ ≈£L&Ü

»s¡T>∑T‘·T+~. Ä |ü<ä∆‘·T\qT >∑÷]Ã MT bÕsƒ¡XÊ\

Á>∑+<∏ë\j·T+ |ü⁄düÔø±\T #·÷dæ ̋ Ò<ë ñbÕ<Ûë´j·TT&çì

n&ç– ‘Ó\TdüTø√+&ç.

7e ‘·s¡>∑‹˝À MTs¡T ªyÓTTø£ÿ˝À¢ Á|ü‘·T´‘·Œ‹Ôµ nH˚

bÕsƒ¡+˝À yÓTTø£ÿ˝À¢ »]π> ̋ …’+–ø£ Á|ü‘·T´‘·Œ‹Ô >∑T]+∫

‘Ó\TdüT≈£îHêïs¡T ø£<ë! á |ü<ä∆‹˝À |üsê>∑ø√X̄+ qT+&ç
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reach the stigma of a flower, where they
germinate a long tube is formed from the
pollengrains that reaches the ovary. The
male reproductive cell of the pollen grain
travels down this tube to the ovary where it
fuses with the female reproductive cell. So,
sexual reproduction is basically the fusion
of the male gamete with the female
gamete.

Do you know from where the male
gametes and female gametes are produced
in animals? In animals also, sexual
reproduction occurs by the fusion of
female gamete or ovum and the male
gamete or the sperm. The body formed
thereafter is called zygote.

You have studied in class VII that
formation of zygote is very important to
give rise to offspring.

Observe the male and female pumpkin
flowers in Fig-6(a), Fig-6(b). Collect any
male and female flower from your
surroundings and write their reproductive
parts with your observations. Write the
differences between female and male
reproductive systems in your notebook.

Parts of the male flower Parts of the female flower
1. ________________________ 1. ________________________
2. ________________________ 2. ________________________
3. ________________________ 3. ________________________
4. ________________________ 4. ________________________

Like plants, animals also have specialized organs for reproduction. Let us try to
understand the reproductive system of human beings.

Fig-6(a) : Male Flower

Pollen
Anther

Filament

Fig-6(b) : Female Flower

Stigma

Style

Ovary

Ovules
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Fig-6(a) : Male Flower
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ñ‘·Œ‹Ô nsTTq |üsê>∑ πsDTe⁄\T, n+&É+‘√ ø£*dæ

|ò ü\Bø£s¡D+ #Ó+<äT‘êsTT. πødüsêe[ qT+&ç

$&ÉT<ä̋ …’q |üsê>∑πsDTe⁄\T ø°̋ ≤Á>∑+ ô|’øÏ #̊]q ‘·sê«‘·

|üsê>∑Hêfi¯+ @s¡Œ&ç n+&ÜX¯j·T+˝Àì n+&Üìï

#˚s¡T‘·T+~. Ä |üsê>∑Hêfi¯+˝Àì |ü⁄s¡Twü;» ø£D≤\T

n+&ÜX̄j·T+ ̋ À|ü\ ñqï n+&É+˝Àì Ád”Ô;» ø£D+‘√

|òü\Bø£s¡D+ #Ó+~ dü+j·TTø£ Ô;»+ (zygote)
@s¡Œ&ÉT‘·T+~. á $<Ûä+>± 

 @s¡Œ&˚ $<ÛëHêìï

ª˝…’+–ø£ Á|ü‘·T´‘·Œ‹Ôµ (sexual reproduction)

n+{≤s.

»+‘·Te⁄\˝À |ü⁄s¡Twü dü+jÓ÷>∑;C≤\T eT]j·TT

Ád”Ô dü+jÓ÷>∑;C≤\T y˚{Ï qT+&ç ñ‘·Œ‹Ô ne⁄‘êjÓ÷

MTs¡T ‘Ó\TkÕ?

»+‘·Te⁄\ ˝… ’+–ø£ Á|ü‘·T´‘·Œ‹Ô˝À |ü⁄s¡Twü

dü+jÓ÷>∑;C≤˝…’q X¯óÁø£ø£D≤\T (sperm), Ád” Ô

dü+jÓ÷>∑;»yÓTÆq n+&É+ (Ovum)‘√ dü+jÓ÷>∑+

#Ó+~ dü+j·TTø£Ô ;»+ @s¡Œ&ÉT‘·T+~.

|æ\¢J$ @s¡Œ&Ü\+fÒ dü+j·TTø£Ô ;»+ ‘·|üŒø£

@s¡Œ&Ü\ì MTs¡T 7e ‘·s¡>∑‹˝À ‘Ó\TdüT≈£îHêïs¡T

ø£<ë!

|ü≥+`6(m), 6(_)\˝À ñqï >∑TeTà&ç |ü⁄cÕŒ\qT

|ü]o*+#·+&ç. MT |ü]düsê\˝Àì Ád”Ô, |ü⁄s¡Twü

|ü⁄cÕŒ\qT ùdø£]+#·+&ç. yê{Ïì |ü]o*+∫

Á|ü‘·T´‘·Œ‹Ô uÛ≤>±\ ù|s¡T¢ sêj·T+&ç. Ád”Ô, |ü⁄s¡Twü

Á|ü‘·T´‘·Œ‹Ô e´edüú\ eT<Ûä´ ‘˚&Ü\qT MT H√≥T

|ü⁄düÔø£+˝À sêj·T+&ç.

|ü⁄s¡Twü |ü⁄wüŒ+˝Àì uÛ≤>±\T

1. .........................................

2. .........................................

3. .........................................

4. .........................................

Åd”Ô |ü⁄wüŒ+˝Àì uÛ≤>±\T

1. .........................................

2. .........................................

3. .........................................

4. .........................................

yÓTTø£ÿ\˝À e÷~]>±H˚ »+‘·Te⁄\˝À Á|ü‘·T´‘·Œ‹ÔøÏ Á|ü‘˚́ ø£ uÛ≤>±\T+{≤sTT. e÷qe⁄\˝À Á|ü‘·T´‘·Œ‹Ô m˝≤

»s¡T>∑T‘·T+<√ ‘Ó\TdüT≈£î+<ë+!

|ü⁄bıŒ&ç

|üsê>∑ø√X̄+

πødüs¡<ä+&É+

ø°̋ ≤Á>∑+

ø°\+

n+&ÜX̄j·T+

n+&Ü\T
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Fig-9  : Female
Reproductive

system

Uterus
Ovary

Vagina

Fig-7 : Male reproductive system

Seminal ducts

Testes

Penis

Fig-8: Human Sperm

}

Male reproductive system
You might have seen a cow

giving birth to a calf. A she goat
gives birth to a lamb and a
woman gives birth to a baby.
Have you ever thought about the
role of a man (male) in giving
birth to a baby?

Let’s recall how a seed is formed from
a flower? Is it formed only from ovary? Do
pollen grains play any role in formation of
seeds? Fusion of pollengrain and OVUM
is essential to form a seed. Likewise a
male produces sperms which is quite
essential for reproduction in animals.

The male reproductive organs are
situated just below the abdomen. It includes
a pair of Testis (testes in plural). Two
sperm ducts (also called Seminal ducts)

and a Penis. The testes are egg shaped and
produce the male gametes or sperms. It is
connected with a pair of seminal ducts
through which sperms travel and ejaculate
out with the help of penis.

Millions of sperms are produced by the
testes (fig-7). These are microscopic and
single celled. Each sperm has a head, a
middle piece and a tail. The head bears a
nucleus. It gets energy from Mitochondria
present in the middle piece.

Can you imagine the purpose of the tail
of a sperm serves?

Female reproductive system
The female reproductive organs are

situated inside the abdomen just below the
navel of women. It contains a pair of
ovaries, oviducts (also called fallopian
tubes), Uterus and Vagina (see the figure
- 9). The Ovaries lie inside the abdomen,
in the hip region of the body, one on each
side of the Uterus. Each Ovary is placed
just below the funnel shaped opening of the
fallopian tubes. Oviduct or

Fallopian
Tube

Fig-10  : Sperms
trying to enter ovum

Neck

Sperm

Ovum

Head

Middle piece

Mitochnodria

Tail
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Fig-7 : Male reproductive system
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bòÕ˝À|æj·THé

Hêfi¯+

Ád”Ô ;»ø√X¯+

>∑sê“¤X̄j·T+

jÓ÷ì

n+&É+

X¯óÁø£ø£D+

Äe⁄\T <ä÷&É\≈£î »qàìe«≥+,

y˚Tø£\T y˚Tø£|æ\¢\≈£î »qàìe«≥+

MTs¡T #·÷ùd ñ+{≤s¡T. ‘·*¢ _&É¶≈£î

»qàìdüTÔ+~. Ç˝≤ »qàìe«&É+˝À

eT>∑ J$ bÕÁ‘· @yÓTÆHê ñ+<˚yÓ÷

ˇø£kÕ] Ä˝À∫+#·+&ç!

ˇø£ |ü⁄e⁄« qT+&ç $‘·Ôq+ m˝≤ edüTÔ+<√ ̌ ø£kÕ]

>∑Ts¡TÔ≈£î ‘Ó#·TÃø√+&ç. $‘·Ôq+ sêe&É+˝À πøe\+

n+&É+ jÓTTø£ÿ bÕÁ‘· e÷Á‘·y˚T ñ+<ë? eT]

|üsê>∑πsDTe⁄\ bÕÁ‘· @$T{Ï? $‘·Ôq+ sêe≥+˝À

|üsê>∑πsDTe⁄\T, n+&Ü\T |òü\Bø£s¡D+ #Ó+<ë*

ø£<ë! n˝≤π> »+‘·Te⁄˝À¢ ≈£L&Ü Á|ü‘·T´‘·Œ‹Ô

ø=s¡≈£î X¯óÁø£ø£D+ @s¡Œ&É&É+ nedüs¡+.

ñ+{≤sTT. Ç$ |ü ⁄s ¡ Tw ü d ü+jÓ÷>∑;C≤˝… ’q

X̄óÁø£ ø£D≤\qT ñ‘·Œ‹Ô #̊kÕÔsTT. Á|ü‹ eTTwüÿ+ qT+&ç

ˇø£ X¯óÁø£yêVæ≤ø£ ãj·T\T<̊s¡T‘·T+~. X̄óÁø£ø£D≤\T

X¯óÁø£yêVæ≤ø£\ >∑T+&Ü Á|üj·÷DÏ+∫ |ü⁄s¡TcÕ+>∑+

<ë«sê ãj·T≥≈£î $&ÉT<ä\e⁄‘êsTT.

eTTcÕÿ\T $T*j·Tq¢ ø=B› X¯óÁø£ø£D≤\qT

ñ‘·Œ‹Ô #˚kÕÔsTT. @ø£dæú‹ø£ ø£D≤˝…’q X¯óÁø£ø£D≤\T

n‹ dü÷ø£åàyÓTÆq$. X¯óÁø£ø£D+ ‘·\, eT<Ûä́  uÛ≤>∑eTT,

bı&ÉyÓ’q ‘√ø£qT ø£*– ñ+≥T+~. ‘·\ uÛ≤>∑+˝À

πø+Á<äø£+ ñ+≥T+~, eT<Û ä´ uÛ≤>∑+˝À nH˚ø£

yÓTÆ{Àø±+Á&çj·÷\T ñ+{≤sTT. Ç$ X¯óÁø£ ø£D≤\T

#·*+#·&ÜìøÏ ø±e\dæq X¯øÏÔì ñ‘·Œ‹Ô #˚kÕÔsTT.

X¯óÁø£ø£D≤\˝À  ‘√ø£  #̊ùd  |üì  @$T{À

}Væ≤+#·>∑\sê?

Ád”Ô Á|ü‘·T´‘·Œ‹Ô e´edüú ñ<äs¡+ ˝À|ü\, Hê_ÛøÏ

ø=+#Ó+ ~>∑Te>± neT] ñ+≥T+~. á e´edüú̋ À

ˇø£  »‘· Ád”Ô ;»ø√XÊ\T (Ovaries), ˇø£ »‘·

bòÕ˝À|æj·THé Hêfi≤\T (fallopian tubes), ˇø£

>∑sê“¤X¯j·T+ (uterus), jÓ÷ì ñ+{≤sTT. Ád”Ô

;»ø√XÊ\T ñ<äs ¡+ ˝À|ü\, ø£{Ï uÛ≤> ∑+˝À

>∑sê“¤X¯j·÷ìøÏ Çs¡TyÓ’|ü⁄˝≤ neT] ñ+{≤sTT. Á|ü‹

Ád”Ô ;»ø√X¯+ qT+&ç >∑sê≥T Äø±s¡+˝À ñqï ˇø£

bòÕ˝À|æj·THé Hêfi¯+ ãj·T\T<˚s¡T‘·T+~.

e÷qe |ü⁄s¡Twü Á|ü‘·T´‘·Œ‹Ô e´edüú ñ<äs¡+ ~>∑Te

uÛ≤>∑+˝À neT] ñ+≥T+~. |ü⁄s¡Twü Á|ü‘·T´‘·Œ‹Ô

e´edüú̋ À ̌ ø£ »‘· eTTcÕÿ\T, ̌ ø£ »‘· X̄óÁø£yêVæ≤ø£\T,

ˇø£ |ü⁄s¡TcÕ+>∑+ ñ+{≤sTT. eTTcÕÿ\T n+&Üø±s¡+˝À

X¯óÁø£yêVæ≤ø£\T

eTTcÕÿ\T

|ü⁄s¡TcÕ+>∑+

}
‘·\

yÓTÆ{Àø±+Á&çj·÷

eT<Ûä́ uÛ≤>∑+

‘√ø£

yÓT&É
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The Ovary produces female gametes
called ova (ovum in singular) or eggs. 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.
Vagina is the passage in the body of a woman
or female animal that connects the outer
sex organs to the part where a baby grows
(womb).

The ovum is surrounded by an outer
covering. A nucleus floating in cytoplasm
is found in the centre of it.

Fig-11 : Fusion of ovum and sperm
(fertilization)

Then the fusion of sperm and ovum
takes place, which is called
“Fertilization”. During fertilization the
nuclei of the sperm and the ovum fuse to
form a single nucleus. This results in the
formation of a fertilized egg or zygote.

Internal fertilization

For internal ferti-lization
it is necessary for the sperm
to reach inside the body of the
female. Some arrangements
for ensuring this is present

both in the male and female bodies. This
type of fertilization occurs in different
organisms like insects, snakes, lizards,
birds and mammals etc.

Observe the diagram of the female
reproductive system and say where an ovum
and sperm have a chance of fusion?

Development of the embryo
This zygote formed after fertilization

divides repeatedly to give rise to a ball of
cells. (Fig-12).

ZYGOTE

SPERM

OVARY

OVUM

MALE

TESTIS

FEMALE

Fig-12 : Zygote formation and
development of an Embryo

SCERT, T
ELA

NGANA
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Ád” Ô ;»ø√XÊ\T Ád” Ô ;» ø£D≤\qT n+fÒ

n+&Ü\qT ñ‘·Œ‹Ô #˚kÕ ÔsTT. kÕ<Ûës ¡D+>±

e÷qe⁄\˝À Ád”Ô ;»ø√XÊ\ qT+&ç Á|ür HÓ̋ ≤ ˇø£

|ü]|üø£«yÓTÆq n+&É+ $&ÉT<ä\e⁄‘·T+~. •X̄óe⁄ jÓTTø£ÿ

ô|s¡T>∑T<ä\ >∑sê“¤X¯j·T+˝À »s¡T>∑T‘·T+~. Åd”Ô\˝À¢

eT]j·TT Ä&É »+‘·Te⁄\˝À ªjÓ÷ìµ nqT uÛ≤>∑+

u≤Vü≤´»qHê+>±\qT >∑sê“¤X¯j·T+‘√ ø£\T|ü⁄‘·T+~.

n+&É+ ̌ ø£ bıs¡‘√ ø£|üŒã&ç ñ+≥T+~. n+&É+

˝À|ü\ ø£DÁ<äe´+˝À ˇø£ >∑T+Á&Éì πø+Á<äø£+

‘˚*j·÷&ÉT‘·÷ ñ+≥T+~.

Á|ü‘·T´‘·Œ‹Ô̋ À X̄óÁø£ø£D+ jÓTTø£ÿ πø+Á<äø£+ n+&É+

jÓTTø£ÿ πø+Á<äø£+‘√ dü+jÓ÷>∑+ #Ó+<äT‘·T+~. Bìì

|òü\Bø£s¡D+ n+{≤s¡T. ¬s+&ÉT ø£D≤\˝Àì πø+Á<äø±\T

ø£*dæb˛sTT ˇπø πø+Á<äø£+>± e÷s¡T‘êsTT. <ëì

|òü*‘·+>± dü+j·TTø£Ô ;»+ @s¡Œ&ÉT‘·T+~.

n+‘·s¡ |òü\Bø£s¡D+ »s¡>∑&ÜìøÏ

X¯óÁø£ø£D≤\T, Ád” Ô X¯Øs¡+˝ÀìøÏ

Á|üẙ•+#·&É+ nedüs¡+. Ç+<äTø√dü+

Åd”Ô eT]j·TT |ü⁄s¡Twü J$ X¯Øsê\˝À

Á|ü‘˚́ ø£yÓTÆq (nej·Tyê\) neT]ø£

ñ+≥T+~. ø=ìï s¡ø±\ ø°≥ø±\T, bÕeTT\T, ã\T¢\T,

|ü≈£åî\T, ø°ås¡<ë\T yÓTT<ä̋ …’q yê{Ï̋ À n+‘·s¡ |òü\Bø£s¡D

»s¡T>∑T‘·T+~.

Ád”Ô Á|ü‘·T´‘·Œ‹Ô e´edüú |ü≥+ #·÷dæ, X¯óÁø£ø£D≤\T

n+&É+‘√ @ Á|ü<˚X¯+˝À |òü\Bø£s¡D #Ó+<ä&ÜìøÏ

neø±X¯eTT+<√ |ü]o*+#·+&ç.

|òü\Bø£s¡D ‘·s¡Tyê‘· @s¡Œ&çq dü+j·TTø£Ô;»+

nH˚ø£ kÕs¡T ¢ $uÛ Ñ»q #Ó+~ nH˚ø£ ø£D≤\qT

@s¡Œs¡T#·T≈£î+≥T+~. Ä ø£D≤\˙ï ø£*dæ ã+‹

Äø±sêìï b˛* ñ+{≤sTT. (|ü≥+`12)

dü+j·TTø£Ô ;»eTT

X¯óÁø£ø£D≤\T

Ád”Ô;»ø√XÊ\T

n+&ÉeTT

|ü⁄s¡Twüß&ÉT

eTTcÕÿ\T
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The cells then begin to form groups that
develop into different tissues and organs in
the body. This developing structure is termed
as an Embryo. The embryo gets embedded in
the wall of the uterus for further development.

The embryo continues to develop in the
uterus. It gradually develops body parts such
as hands, legs, head, eyes, ears etc. When the
embryo develops fully and all other parts are
distinct, it is called a foetus. The period from
which zygote fully develops into foetus is
called “Pregnancy period". Usually, after
completion of this period (about 270-
280days) a baby is born. This is called
gestation period.

Now, you can try to fill the blank boxes
of flow chart in the previous page.

What would happen if fusion of sperm
and ova doesn't takes place?

Why do animals give birth to their
babies?

Think what would happen if all the
animals stopped giving birth to their babies.

Fertilization takes place by fusion of
gametes from mother and father. Does it
affect the resemblance of the offsprings
with their parents?Activity-3

Observation of resemblance in parents & children
Divide your class into 4 or 5 groups. See that all groups have at least 5-6 members.

Collect photos of parents of all the members. Now compare the faces of your friends with
their parents. See what parts of your friend’s face resemble his/her mother or father. Table
given below will help you to note the similar and dissimilar characters.

Now discuss why some characters of your friends resemble that of their mother or
father. Similarly, look at your brother or sister. See if you can recognize some characters
in them similar to those of your mother or your father. You can ask your teacher and know
why sometimes no characters match with your father or mother. Some times your characters
may resemble with your aunt, uncle or grand parents. You can make your own table for this.

Table - 4
S. No. Name of your Name of Character Character Characters

friend the organ Resembles Resembles resembling
mother Father with other

family
members/
relatives

    1. A .Nose
B. Eye
C. Eye brow
D.
E.

 2.
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á ø£D≤˝Ò ‘·s¡Tyê‘· $$<Ûä ø£D C≤˝≤\T,

nej·Tyê\T>± n_Ûeè~∆ #Ó+<äT‘êsTT. á $<Ûä+>±

n_Ûeè~∆ #Ó+~q ìsêàD≤H˚ï ª|æ+&É+µ (Embryo)
n+{≤s. |æ+&É+ >∑sê“¤X̄j·T ≈£î&ÛÜ´ìøÏ n+{Ïô|≥Tºø=ì

‘·<äT|ü] n_Ûeè~∆ >∑sê“¤X¯j·T+˝À »s¡T>∑T‘·T+~.

|æ+&É+˝Àì ø£D≤\T n_Ûeè~∆ #Ó+~ ‘·\,ø±fi¯ófl,

#˚‘·T\T, ø£fi¯ófl, #Ó$, eTT≈£îÿ e+{Ï nej·Tyê\T

@s¡Œ&É‘êsTT. Ç˝≤, |üP]Ô>± n_Ûeè~∆ #Ó+~q |æ+&ÜH̊ï

ªÁuÛÑ÷D+µ n+{≤s¡T. dü+j·TTø£Ô ;»+ ÁuÛÑ÷D+>±

e÷s¡TŒ#Ó+<˚  Á|üÁøÏj·TqT  ª>∑s¡“¤+  <ë\TÃ≥µ

(Pregnency) n+{≤s¡T.kÕ<Ûës¡D+>± •X¯óe⁄

|ü⁄≥º&ÜìøÏ düTe÷s¡T>± 270`280 s√E\T

|ü&ÉT‘·T+~. Bìì >∑sê“¤e~Û ø±\+ (gestation
period) n+{≤s.

eTT+<äT ù|J˝À bò˛¢#Ûês¡Tº˝À U≤∞ ô|f…º\qT

ì+|ü&ÜìøÏ Á|üj·T‹ï+#·+&ç.

 X¯óÁø£ø£D+, n+&É+‘√ |òü\Bø£s¡D+ #Ó+<äø£b˛‘˚

@eTe⁄‘·T+<√ #Ó|üŒ>∑\sê?

 »+‘·Te⁄\T |æ\¢\≈£î m+<äT≈£î »qàìkÕÔjÓ÷

#Ó|üŒ>∑\sê?

»+‘·Te⁄\˙ï |æ\¢\≈£î »qàìe«&É+ Ä|æẙùdÔ @+

»s¡T>∑T‘·T+~?

‘·*¢, ‘·+Á&ç qT+&ç e#̊Ã ;» ø£D≤\T dü+jÓ÷>∑+

#Ó+~ |òü\Bø£s¡D »s¡T>∑T‘·T+~. Ç~ |æ\¢\≈£î

‘·*¢<ä+Á&ÉT\ b˛*ø£\T ñ+&É≥+ô|’ @yÓTÆHê Á|üuÛ≤e+

#·÷|ü⁄‘·T+<ë?

MT ‘·s¡>∑‹˝Àì yês¡+‘ê 4 Ò̋<ë 5 »≥T¢>± @s¡Œ&É+&ç. ˇø√ÿ »≥Tº̋ À 5`6 $<ë´s¡Tú\T ñ+&˚≥T¢>±

#·÷&É+&ç. MT »≥Tº düuÛÑT´\ ‘·*¢<ä+Á&ÉT\ bǫ̀ {À\qT ùdø£]+#·+&ç. Ä bǫ̀ {À\‘√ yê]ì b˛\Ã+&ç. @ @

uÛ≤>±\T / nej·Tyê\T, ‘·*¢ Ò̋<ë ‘·+Á&çì  b˛*ñHêïjÓ÷ Ò̋<√ |ü]o*+#·+&ç. |ü{Ïºø£̀ 4 b˛*ø£\T uÛÒ<ë\T

qyÓ÷<äT #˚j·T&ÜìøÏ MT≈£î ñ|üjÓ÷>∑|ü&ÉT‘·T+~.

ø=ìï \ø£åD≤\T MT $TÁ‘·T\˝À m+<äT≈£î ‘·*¢ì Ò̋<ë ‘·+Á&çì b˛*ñHêïjÓ÷ #·]Ã+#·+&ç.

MT Ç+{À¢ MT ‘·eTTà&ÉT / #Ó*¢ì |ü]o*+∫ @ @ \ø£åD≤\T MT ‘·*¢<ä+Á&ÉT\qT b˛* ñHêïjÓ÷ |ü]o*+#·+&ç.

ˇø√ÿkÕ] @ \ø£åD≤\T ≈£L&Ü MT ‘·*¢<ä+Á&ÉT\qT b˛* ñ+&Ée⁄. ø=+<äs¡T |æ\¢\T ‘·*¢<ä+Á&ÉT\qT b˛*

ñ+&És¡T. y˚Tqe÷eT, y˚Tq‘·Ô, ‘ê‘· eTT‘êÔ‘·\ b˛*ø£\‘√ ñ+{≤s¡T. Ç˝≤ m+<äT≈£î »s¡T>∑T‘·T+<√ MT

ñbÕ<Ûë´j·TTì‘√ #·]Ã+#·+&ç. BìøÏ MT dü«+‘· |ü{Ïºø£ ‘·j·÷s¡T#˚j·T+&ç.

m.H√s¡T

_.ø£qTï

dæ.ø£qTu§eTà\T

&ç.

Ç.

1.

2.
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Do you know?
Test tube babies

You might have heard that in some women
oviducts are blocked. These women are unable
to bear babies because sperms cannot reach
the eggs for fertilization. In some men deffective
sperm production and low sperm count is
observed. In such cases, doctors collect freshly
released egg and sperms and keep them
together for few hours for IVF or in vitro
fertilization (fertilization outside the body). In
case fertilization 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.

External Fertilization
The process of fertilization that occurs

outside an organism's body is called
external fertilization. We shall study about
this by taking the example of frog. Frogs
reproduce externally. Observe the pictures
how they go about it.

Life cycle of frog
Do all young ones (offsprings)

resemble their parents?
In class seventh you have learnt about the

life history of silk moth. Does the larva of a
silk moth resembles its adult? The young ones
of some animals resemble their parents and
some do not, when they emerge from eggs.

Such animals undergo a process called,
metamorphosis (META-beyond, MORPHE
- form), thus transformation of shape of the
body occurs during development over a
period of time and only then they begin to
resemble their parents.

Have you ever seen some fish like forms
swimming in a pond? Refer to the Fig-14
to identify them. These fish like forms are
called tadpoles.

Have you ever observed frogs in such a
position as in Fig-15?

This figure shows copulation or
physical interaction between male and
female frogs leading to external
fertilization usually during the rainy season.

Fig-13 : Life Cycle of Frog
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ø=ìï s¡ø±\ Je⁄\˝À, >∑T&É¢qT+∫ ãj·T≥≈£î

e∫Ãq |æ\¢\T ‘·*¢<ä+Á&ÉT\qT b˛* ñHêï, eT]ø=ìï

»+‘·Te⁄\˝À n˝≤ b˛* ñ+&Ée⁄.  n$ s¡÷|ü$ÁøÏj·T

nH˚ Á|üÁøÏj·TqT #·÷|ü⁄‘êsTT (Metamorphosis)
(META - beyond, MORPHE - form).

ø=+‘· ø±\+bÕ≥T n_Ûeè~∆ »]–, X¯Øs¡

Äø±s ¡+˝À e÷s ¡ T Œ e∫Ãq ‘ ·s ¡ Tyê‘ · n$

‘·*¢<ä+Á&ÉT\qT b˛*q Je⁄\T>± e÷s¡T‘êsTT.

MTs¡T m|ü&Ó’Hê #Ós¡Te⁄˝À¢ #˚|ü\ Äø±s¡+˝À

á<äT˝≤&˚ Je⁄*ï #·÷XÊsê? |ü≥+`14qT

>∑eTì+#·+&ç. Ç≥Te+{Ï Je⁄\qT {≤&éb˛˝Ÿ ̋ ≤sê«

(Tadpole) n+{≤s.

ø=+‘·eT+~ Ád”Ô\˝À bòÕ˝À|æj·THé Hêfi≤\T

eT÷düT≈£îb˛sTT ñHêïsTT nì $H˚ ñ+{≤s¡T.

Ç˝≤+{Ï Åd”Ô\T >∑s¡“¤+ <ë\Ã˝Òs¡T. m+<äTø£q>±

X¯óÁø£ø£D+ |òü\Bø£s¡D+ ø=s¡≈£î n+&Üìï #˚s¡̋ Ò<äT.

n˝≤π> ø=+<äs¡T |ü⁄s¡Twüß˝˝À X¯óÁø£ø£D≤\ ñ‘·Œ‹Ô,

yê{Ï dü+K´˝À ̋ ÀbÕ\T+{≤sTT. Ç˝≤+{Ï |ü]dæú‘·T˝À¢

&Üø£ºs¡T¢ n|ü&˚ $&ÉT<ä\sTTq n+&É+/X¯óÁø£ø£D+

dü+Á>∑Væ≤+∫ |üØø£ å Hê[ø£˝À |ò ü\Bø£s ¡D+

#Ó+~kÕÔs¡T. BìH˚ IVF n+{≤s (X¯Øs¡+ ãj·T≥

|òü\Bø£s¡D). |òü\Bø£s¡D #Ó+~q dü+j·TTø£Ô ;C≤ìï

ˇø£ yês¡+ s√E\ es¡≈£î Á|üjÓ÷>∑XÊ\˝À n_Ûeè~∆

#˚dæ ‘·s¡Tyê‘· <ëìì ‘·*¢ >∑sê“ ¤X ¯j·T+˝À

Á|üy˚X¯ô|&É‘ês¡T.

$T–*q | æ+&Ü_ Ûeè~ ∆ n+‘ê ‘ ·* ¢

>∑sê“¤X¯j·T+˝À »s¡T>∑T‘·T+~. Ä ‘·s¡Tyê‘· ‘·*¢,

kÕ<Ûës¡D ‘·\T¢\e˝… _&É¶≈£î »qàìdüTÔ+~. á

|ü<ä∆‹˝À |ü⁄fÒº _&É¶\qT f…dtº ≥÷´uŸ uÒ;\T n+{≤s.

Ç˝≤+{Ï |æ\¢\T |üØø£åHê[ø£̋ ÀH̊ |ü⁄&É‘ês¡ì ø=+<äs¡T

nb˛Vü≤|ü&ÉT‘·T+{≤s¡T. Ç~ ì»+ø±<äT.

J$ X¯Øs¡+ yÓ\T|ü\ »]π> |òü\Bø£s¡DqT

u≤Vü≤´|ò ü\Bø£s¡D (External fertilisation)

n+{≤s. ø£|üŒqT ñ<ëVü≤s¡D>± rdüTø=ì Bì

>∑T]+∫ ‘Ó\TdüT≈£î+<ë+. ø£|üŒ u≤Vü≤´+>± Á|ü‘·T´‘·Œ‹Ô

»s¡T|ü⁄‘·T+~. |ü≥+`13˝À #·÷&É+&ç.

nìï Je⁄\T yê] ‘·*¢<ä+Á&ÉT\qT b˛*

ñ+{≤j·÷?

7e ‘·s¡>∑‹˝À |ü≥Tº|ü⁄s¡T>∑T J$‘· #·]Á‘· >∑T]+∫

MTs¡T ‘Ó\TdüTø=ì ñHêïs¡T. |ü≥Tº|ü⁄s¡T>∑T jÓTTø£ÿ

˝≤sê« ‘·*¢ì b˛* ñ+<ë?

|ü≥+15`˝À ñqï $<Ûä+>± MTs¡T ø£|üŒ\qT

m|ü&Ó’Hê >∑eTì+#êsê? á |ü≥+ Åd”Ô, |ü⁄s¡Twü ø£|üŒ\

eT<Û ä ´ d ü+jÓ÷>∑+ ˝Ò<ë XÊØs¡ø £ ø £\sTTø £

#·÷|ü⁄‘·T+~. Ç~ u≤Vü≤´|òü\Bø£s¡D+≈£î <ë]rdüTÔ+~,

Ç˝≤ kÕ<Ûës¡D+>± esê¸ø±\+˝À »s¡T>∑T‘·T+~.
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External fertilziation in frogs usually
occurs in water.

Fig-16  : Release of eggs  and sperms

Fig-15  : Copulation

Sperms

Ovum

Project work :
NOTE: This project work needs

patience and carefulness. Teachers and
students should be cautious while doing this
project. Care should be taken at the time
of collection of eggs of frogs from a
nearby pond or slow flowing streams. If
eggs are not available, you need not worry.
You can start your project after collecting
Tadpoles.

To conduct this project you require:
Wide mouthed transparent bottle/ tub.
Transparent glass.
Dropper
Petridish

Some pebbles
Magnifying lens
Beaker
Step 1: Go to a nearby pond or a slow

flowing stream where usually sewage
stagnates during rainy season. Collect few
eggs of a frog with the help of wide mouthed
bottle as shown in the Figure-18. While
collecting eggs, take care that the clusters
of eggs are not disturbed and isolated.

Step 2: After collecting eggs, take a tub
of 15 cm depth and a radius of 8-10 cms.
Transfer the eggs along with the weeds and
algae that you have collected from the pond
into the tub. Carefully observe the eggs. You
will find a blackish part in the middle of
the eggs. These must be the fertilized eggs
and the blackish part is embryo.

Fig-18 Collection of Eggs

Fig-17 Eggs in a pond
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ø£|üŒ˝À u≤Vü≤´|òü\Bø£s¡D kÕ<Ûës¡>∑+>± ˙fi¯fl˝À¢H˚

»s¡T>∑T‘·T+~.

 á ÁbÕC…≈£îº m≈£îÿe düeTj·T+

rdüT≈£î+≥T+~. ø±ã{Ïº z|æø£‘√, C≤Á>∑‘·Ô>± #̊j·÷*.

˙{Ï >∑T+≥\˝À, yÓT\¢>± bÕs¡T‘·Tqï ø±\Te˝˝À ø£|üŒ

|ò ü\Bø£s¡D+ #Ó+~q n+&Ü\qT ùdø£]+#˚

düeTj·T+˝À ñbÕ<Ûë´j·TT\T, $<ë´s¡Tú\T C≤Á>∑‘·Ô>±

ñ+&Ü*. ˇø£ẙfī n+&Ü\T \_Û+#·ø£b˛sTTq≥¢sTT‘̊

ìsêX̄ #Ó+<ä≈£î+&Ü &ç+uÛÑø£ ({≤&éb˛ Ÿ̋) <äX̄ qT+&ç

ÁbÕC…≈£îºqT ÁbÕs¡+_Û+#·e#·TÃ.

yÓ&É\TŒ eT÷‹>∑\ bÕs¡<äs¡Ùø£ d”kÕ Ò̋<ë ‘={Ïº

bÕs¡<äs¡Ùø£ >±¢düT

Á&Ü|üsY

ô|Á{Ï&çwt

ø=ìï >∑T\ø£sêfi¯ófl

uÛÑ÷‘·<ä›+

;ø£s¡T.

 esê¸ø±\+˝À <ä>∑Zs¡̋ À ñqï #Ós¡Te⁄

<ä>∑Zs¡≈£î yÓ[fl, ˙{Ï ñ|ü]‘·\+ô|’ Ä≈£î\ e+{Ï

#Ó‘·Ô#Ó<ës¡+ ñqï#√≥ qTs¡T>∑T e+{Ï |ü<ës¡ú+ ø√dü+

yÓ<äø£+&ç. (|ü≥+`17) yÓ&É\TŒ eT÷‘·>∑\ d”kÕ

düVü‰j·T+‘√ |ü≥+˝À (|ü≥+`18) #·÷|æq≥T¢

|òü\Bø£s¡D+ #Ó+~q n+&Ü\qT ùdø£]+#·+&ç.

ùdø£]+#˚≥|ü⁄&ÉT n$ $&ç$&ç>± ø±≈£î+&Ü >∑T+|ü⁄>±

˙{Ï‘√ düVü‰ ùdø£]+#˚≥≥Tº C≤Á>∑‘·Ô rdüTø√+&ç.

 ùdø£]+∫q yê{Ïì 15ôd+.MT.

˝À‘·T 8`10ôd+.MT. yê´kÕs¡ú+ >∑\ ‘={Ïº˝ÀøÏ

e÷s¡Ã+&ç. >∑T+≥ qT+&ç ùdø£]+∫q ø£\T|ü⁄ yÓTTø£ÿ\T,

XË’e˝≤\‘√ düVü‰ ̇ {Ïì ‘={Ïº̋ À b˛j·T+&ç. n+&Ü\qT

<ä>∑Zs¡ qT+&ç |ü]o*+#·+&ç.

|òü\Bø£s¡D+ #Ó+~q n+&É+ eT<Ûä́  uÛ≤>∑+˝À

#·Tø£ÿ e+{Ï ìsêàD≤ìï >∑eTì+#·e#·TÃ. n<˚ ø£|üŒ

|æ+&É+.

X¯óÁø£ø£D≤\T

n+&Ü\T
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Step 3: Observe the tub daily  and note down the changes in your observation book.
Draw diagrams after observing for atleast once in three days. You may take the help  of the
following table to record your observations.

1-3 days 4-6 days 7-9 days 10-12 days
observations observations observations observations
diagram diagram diagram diagram

13-15 days 16-18days 19-21days 22-24 days
observations observations observations observations
diagram diagram diagram diagram

25-27 day 28-30days 31-33 days 34-36 days
observations observations observations observations
diagram diagram diagram diagram
37-39 days 40-42 days 43-45days 46-48 days
observations observations observations observations
diagram diagram diagram diagram

Table-5

Step 4: To observe the tadpole take a
transparent glass and fill it with some water
taken from the previous tub where tadpoles
are preserved for observation. Take a plastic
dropper and fill in some water along with a
tadpole. (See the figure -19) Pour it in a watch
glass and observe it.

Step 5: Try to answer these
questions after your observation:

How many days did it take for the eggs
to hatch?
How does the tadpole look like?
When did you find gill slits in a tadpole?

Fig-19 : Observation
through a dropper

On which dates did you observe:

1. Heart …......…….....................................
2. Intestine  ....................................................
3. Bones ……….......…...........…..……......
4. Rectum ...…………...........……….........
5. Fore limbs ..………...........……………
6. Hind limbs …………...........……………

Step 6: Having observed hind limbs,
keep pebbles in the tub as shown in the
figure-20.

Fig-20 : Setup for late tadpole
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It is for accommodating tadpoles to settle
out side for some time. It is essential in this
stage as respiration through lungs starts.

Now try to answer the following
questions:

When did gill slits disappear in
tadpole?

When did the tail completely
disappear?

How many days did it take for a tadpole
to transform into an adult frog?

 Do you know?

Some animals like earthworms are

neither male nor female. They carry

both male and female reproductive

organs. Such animals are called

“bisexual animals” (also called

hermaphrodite).

Write a note on what you have learnt
about external fertilization in frog and
discuss with your friends.

Though you have studied different
modes and processes of reproduction, these
are not the only way how the animals
reproduce. Besides these, there are also
some other modes of reproduction. You will
learn about these in your higher classes.

 Do you know?
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 [see Fig-21(c)
below] Dolly was born on 5th July 1996
and was the first mammal to be cloned.

During the process of cloning Dolly,
a cell was collected from the mammary
gland of a female Finn Dorset sheep.

Simultaneously, an egg was obtained
from Scottish blackface ewe. The nucleus
was removed from the egg. Then, the
nucleus of the mammary gland cell from
the Finn Dorset sheep was inserted into
the egg of the Scottish black face ewe
whose nucleus had been removed. The egg
thus produced was implanted into the
Scottish black face ewe. Development of
this egg followed normally and finally
Dolly was born.

Fig.21 a)
Finn Dorset
sheep

Fig.21 b)
Scottish black
face ewe

Fig.21 c)
Dolly
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C≤Á>∑‘·Ô>± |ü]o*+∫q ‘·s¡Tyê‘· øÏ+~ Á|üX¯ï\≈£î

düe÷<Ûëq+ #Ó|üŒ+&ç.

{≤&éb˛ Ÿ̋ ̋ ≤sê«˝À yÓTT|üŒ N*ø£\T mqïe s√E

qT+&ç ø£ì|æ+#·≈£î+&Ü b˛j·÷sTT?
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ø√¢ì+>¥ nH˚~ ø£D+ jÓTTø£ÿ Á|ü‹s¡÷bÕìï

‘·j·÷s¡T#̊ùd |ü<ä∆‹. á Á|üÁøÏj·T˝À @<Ó’Hê nej·Tyêìï

Ò̋<ë |üP]Ô J$ì j·T<∏ë‘·<∏ä+>± ñ‘·Œ‹Ô #˚kÕÔs¡T.
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Though Dolly was given birth by the Scottish black face ewe, it was found to be
absolutely identical to the Finn Dorset sheep from which the nucleus was taken. Since the
nucleus from the egg of the Scottish black face ewe was removed, Dolly did not show any
character of the Scottish black face ewe. Dolly was a healthy clone of the Finn Dorset
sheep and produced several offsprings of her own through normal sexual means.
Unfortunately, Dolly died on 14th February, 2003 due to certain lung disease.

 After claims of Dolly, several attempts were made to produce cloned mammals.
However, many died before the birth or die soon after the birth. The cloned animals are
many-a-time found to be born with several abnormalities.

Reproduction, Budding, Uterus, External fertilization, Pregnancy, Zygote,
Binary fission, Ovary, Internal fertilization, Embryo, Testes, Foetus, Oviparous,
Sperms, Bisexual animals, Viviparous, Ovum, Asexual reproduction, Sexual
reproduction, Metamorphosis.

Animals such as human beings, cows and dogs which give birth to young ones are called viviparous
animals.
Animals such as hen, frog, lizard and butterfly which lay eggs are called oviparous animals.
Viviparous animals have external ears and epidermal hairs on their skin.
There are mainly two modes by which animals reproduce. These are: (i) Sexual reproduction and (ii)
asexual reproduction.
The type of reproduction where fusion of gametes does not take place is called asexual reproduction.
Asexual reproduction is common in microorganisms.
Budding, Binary Fission etc. are some common methods of asexual reproduction. Budding is observed
in Hydra and binary fission is observed in Amoeba.
Reproduction resulting zygote formation from the fusion of male and female gametes is called sexual
reproduction.
The reproductive organs of a male consists of testes, sperm ducts and penis.
The reproductive organs of a female consists of ovaries, oviducts, uterus and vagina.
The ovary produces ova and the testes produces sperms.
The fusion of ovum and sperm is called fertilization. The fertilized egg is called a zygote.
Fertilization that takes place outside the female body is called external fertilization and that which takes
place inside the female body is called internal fertilization.
Internal fertilization is observed in human beings and other animals such as hens, cows, dogs etc.
External fertilization is very common in aquatic animals such as fish, starfish etc. It is also seen in frogs.
Due to fertilization offsprings get some characters from their parents.

What we have learnt
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&Ü© ‘·*¢ q\¢ eTTK+ ø£*–q kÕÿ{Ïwt Ä&É >=Á¬s nsTTq|üŒ{Ïø° <ëì Äø±s¡+ K∫Ã‘·+>± |òæHé&Ü¬s‡{Ÿ

>=Á¬s ˝≤π> ñ+~. kÕÿ{Ïwt Ä&É >=Á¬s n+&É+ qT+&ç πø+Á<äø£+ ‘=\–+#·&É+ e\¢ <ëìøÏ kÕÿ{Ïwt \ø£åD≤\T

sê Ò̋<äT. &Ü© |òæHé&Ü¬s‡{Ÿ >=Á¬s jÓTTø£ÿ Äs√>∑́ e+‘·yÓTÆq _&É¶. &Ü© düVü≤» Á|ü‘·T´‘·Œ‹Ô |ü<ä∆‹˝À nH˚ø£ e÷s¡T¢

|æ\¢\≈£î »qàì∫Ã+~. ∫e]>±, |òæÁãe]14, 2003 q }|æ]‹‘·TÔ\≈£î dü+ã+~Û+∫q yê´~ÛøÏ >∑T¬s’ &Ü©

eTs¡DÏ+∫+~.

&Ü© ‘·s¡Tyê‘· ø√¢ì+>¥ Á|üÁøÏj·T˝À Ç‘·s¡ ø°ås¡<ë\qT düèwæº+#˚+<äT≈£î nH˚ø£ Á|üj·T‘êï\T »]>±sTT.

ø±˙ ny˚$ $»j·Te+‘·+ ø± Ò̋<äT. |ü⁄≥ºø£eTT+<˚ Ò̋<ë |ü⁄{Ïºq ‘·s¡Tyê‘· #·ìb˛e&ÉyÓ÷ Ò̋ø£ nkÕ<Ûës¡D

\ø£åD≤\‘√ |ü⁄≥º&ÉyÓ÷ »]–+~.

|æ\¢\≈£î »qàì#˚Ã Äe⁄, ≈£îø£ÿ, e÷qe⁄\ e+{Ï Je⁄\qT •XÀ‘êŒ<äø±\T n+{≤s.

ø√&ç, ø£|üŒ, ã*¢, d”‘êø√ø£ ∫\Tø£ e+{Ï >∑T&ÉT¢ô|fÒº Je⁄\qT n+&√‘êŒ<äø±\T n+{≤s.

•XÀ‘êŒ<äø±\≈£î u≤Vü≤´ #Óe⁄\T+{≤sTT, X¯Øs¡+ô|’q s√e÷\T ñ+{≤sTT.

kÕ<Ûës¡D+>± Je⁄\T ̋ …’+–ø£ Á|ü‘·T´‘·Œ‹Ô, n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô nH̊ ¬s+&ÉT |ü<ä∆‘·T˝À¢ Á|ü‘·T´‘·Œ‹Ô »s¡T|ü⁄‘êsTT.

n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô̋ À dü+jÓ÷>∑ ;C≤\ ø£\sTTø£ »s¡>∑<äT.

n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô kÕ<Ûës¡D+>± dü÷ø£åàJe⁄˝À¢ »s¡T>∑T‘·T+~.

~«<Ûë$∫Ã¤‹Ô, ø√s¡ø°uÛÑeq+ yÓTT<ä\>∑Tq$ n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô̋ À kÕ<Ûës¡D+>± ø£ì|æ+#˚ $<ÛëHê\T.

ôV’≤Á&Ü˝À ø√s¡ø°uÛÑeq+, nMTu≤˝À ~«<Ûë$∫Ã¤‹Ô n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô $<Ûëq+˝ÀH˚ »s¡T>∑T‘êsTT.
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u≤Vü≤´»qHê+>∑+ ñ+{≤sTT.

eTTcÕÿ\T X¯óÁø£ø£D≤\˙, n+&ÜX¯j·T+ n+&Ü\˙ $&ÉT<ä\ #˚kÕÔsTT.
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n+‘·s¡ |òü\Bø£s¡D n+{≤s.

n+‘·s¡|òü\Bø£s¡D+ e÷qe⁄\T, ≈£îø£ÿ\T, ø√fi¯ófl, Äe⁄\˝À ø£ì|ædüTÔ+~.

u≤Vü≤´|òü\Bø£s¡D+ ˙{Ï̋ À ìedæ+#˚ Je⁄ …̋’q #˚|ü, düeTTÁ<ä qø£åÁ‘·+, ø£|üŒ\˝À ø£ì|ædüTÔ+~.

|òü\Bø£s¡D e\q |æ\¢\≈£î ‘·*¢ qT+&ç Ò̋<ë ‘·+Á&ç qT+&ç e+X¯ bÕs¡+|üs¡́ +>± ø=ìï \ø£åD≤\T ekÕÔsTT.

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA
&Ü© ‘·s¡Tyê‘· ø√¢ì+>¥ Á|üÁøÏj·T˝À Ç‘·s¡ ø°ås¡<ë\qT düèwæº+#˚+<äT≈£î nH˚ø£ Á|üj·T‘êï\T »]>±sTT.

SCERT, T
ELA

NGANA
&Ü© ‘·s¡Tyê‘· ø√¢ì+>¥ Á|üÁøÏj·T˝À Ç‘·s¡ ø°ås¡<ë\qT düèwæº+#˚+<äT≈£î nH˚ø£ Á|üj·T‘êï\T »]>±sTT.

ø±˙ ny˚$ $»j·Te+‘·+ ø± Ò̋<äT. |ü⁄≥ºø£eTT+<˚ Ò̋<ë |ü⁄{Ïºq ‘·s¡Tyê‘· #·ìb˛e&ÉyÓ÷ Ò̋ø£ nkÕ<Ûës¡D

SCERT, T
ELA

NGANA
ø±˙ ny˚$ $»j·Te+‘·+ ø± Ò̋<äT. |ü⁄≥ºø£eTT+<˚ Ò̋<ë |ü⁄{Ïºq ‘·s¡Tyê‘· #·ìb˛e&ÉyÓ÷ Ò̋ø£ nkÕ<Ûës¡D

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

|æ\¢\≈£î »qàì#˚Ã Äe⁄, ≈£îø£ÿ, e÷qe⁄\ e+{Ï Je⁄\qT •XÀ‘êŒ<äø±\T n+{≤s.

SCERT, T
ELA

NGANA

|æ\¢\≈£î »qàì#˚Ã Äe⁄, ≈£îø£ÿ, e÷qe⁄\ e+{Ï Je⁄\qT •XÀ‘êŒ<äø±\T n+{≤s.

ø√&ç, ø£|üŒ, ã*¢, d”‘êø√ø£ ∫\Tø£ e+{Ï >∑T&ÉT¢ô|fÒº Je⁄\qT n+&√‘êŒ<äø±\T n+{≤s.

SCERT, T
ELA

NGANA

ø√&ç, ø£|üŒ, ã*¢, d”‘êø√ø£ ∫\Tø£ e+{Ï >∑T&ÉT¢ô|fÒº Je⁄\qT n+&√‘êŒ<äø±\T n+{≤s.

•XÀ‘êŒ<äø±\≈£î u≤Vü≤´ #Óe⁄\T+{≤sTT, X¯Øs¡+ô|’q s√e÷\T ñ+{≤sTT.

SCERT, T
ELA

NGANA

•XÀ‘êŒ<äø±\≈£î u≤Vü≤´ #Óe⁄\T+{≤sTT, X¯Øs¡+ô|’q s√e÷\T ñ+{≤sTT.

kÕ<Ûës¡D+>± Je⁄\T ̋ …’+–ø£ Á|ü‘·T´‘·Œ‹Ô, n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô nH̊ ¬s+&ÉT |ü<ä∆‘·T˝À¢ Á|ü‘·T´‘·Œ‹Ô »s¡T|ü⁄‘êsTT.

SCERT, T
ELA

NGANA

kÕ<Ûës¡D+>± Je⁄\T ̋ …’+–ø£ Á|ü‘·T´‘·Œ‹Ô, n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô nH̊ ¬s+&ÉT |ü<ä∆‘·T˝À¢ Á|ü‘·T´‘·Œ‹Ô »s¡T|ü⁄‘êsTT.

n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô̋ À dü+jÓ÷>∑ ;C≤\ ø£\sTTø£ »s¡>∑<äT.

SCERT, T
ELA

NGANA

n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô̋ À dü+jÓ÷>∑ ;C≤\ ø£\sTTø£ »s¡>∑<äT.

n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô kÕ<Ûës¡D+>± dü÷ø£åàJe⁄˝À¢ »s¡T>∑T‘·T+~.

SCERT, T
ELA

NGANA

n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô kÕ<Ûës¡D+>± dü÷ø£åàJe⁄˝À¢ »s¡T>∑T‘·T+~.

~«<Ûë$∫Ã¤‹Ô, ø√s¡ø°uÛÑeq+ yÓTT<ä\>∑Tq$ n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô̋ À kÕ<Ûës¡D+>± ø£ì|æ+#˚ $<ÛëHê\T.

SCERT, T
ELA

NGANA

~«<Ûë$∫Ã¤‹Ô, ø√s¡ø°uÛÑeq+ yÓTT<ä\>∑Tq$ n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô̋ À kÕ<Ûës¡D+>± ø£ì|æ+#˚ $<ÛëHê\T.

ôV’≤Á&Ü˝À ø√s¡ø°uÛÑeq+, nMTu≤˝À ~«<Ûë$∫Ã¤‹Ô n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô $<Ûëq+˝ÀH˚ »s¡T>∑T‘êsTT.

SCERT, T
ELA

NGANA

ôV’≤Á&Ü˝À ø√s¡ø°uÛÑeq+, nMTu≤˝À ~«<Ûë$∫Ã¤‹Ô n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô $<Ûëq+˝ÀH˚ »s¡T>∑T‘êsTT.

…̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô̋ À Ád”Ô |ü⁄s¡Twü dü+jÓ÷>∑ ;C≤\ ø£\sTTø£ e\q dü+j·TTø£Ô ;»+ @s¡Œ&ÉT‘·T+~.

SCERT, T
ELA

NGANA

…̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô̋ À Ád”Ô |ü⁄s¡Twü dü+jÓ÷>∑ ;C≤\ ø£\sTTø£ e\q dü+j·TTø£Ô ;»+ @s¡Œ&ÉT‘·T+~.

SCERT, T
ELA

NGANA

|ü⁄s¡Twü Á|ü‘·T´‘·Œ‹Ô e´edüú̋ À ̌ ø£ »‘· eTTcÕÿ\T, ̌ ø£ »‘· X̄óÁø£ yêVæ≤ø£\T eT]j·TT |ü⁄s¡TcÕ+>∑+ ñ+{≤sTT.

SCERT, T
ELA

NGANA

|ü⁄s¡Twü Á|ü‘·T´‘·Œ‹Ô e´edüú̋ À ̌ ø£ »‘· eTTcÕÿ\T, ̌ ø£ »‘· X̄óÁø£ yêVæ≤ø£\T eT]j·TT |ü⁄s¡TcÕ+>∑+ ñ+{≤sTT.

Ád”Ô Á|ü‘·T´‘·Œ‹Ô e´edüú˝À ˇø£ »‘· n+&ÜX¯j·÷\T, ˇø£»‘· ô|ò˝À|æj·THé Hêfi≤\T, >∑sê“¤X¯j·T+,

SCERT, T
ELA

NGANA

Ád”Ô Á|ü‘·T´‘·Œ‹Ô e´edüú˝À ˇø£ »‘· n+&ÜX¯j·÷\T, ˇø£»‘· ô|ò˝À|æj·THé Hêfi≤\T, >∑sê“¤X¯j·T+,

u≤Vü≤´»qHê+>∑+ ñ+{≤sTT.SCERT, T
ELA

NGANA

u≤Vü≤´»qHê+>∑+ ñ+{≤sTT.

eTTcÕÿ\T X¯óÁø£ø£D≤\˙, n+&ÜX¯j·T+ n+&Ü\˙ $&ÉT<ä\ #˚kÕÔsTT.SCERT, T
ELA

NGANA

eTTcÕÿ\T X¯óÁø£ø£D≤\˙, n+&ÜX¯j·T+ n+&Ü\˙ $&ÉT<ä\ #˚kÕÔsTT.

X¯óÁø£ø£D+, n+&É+\ ø£\sTTø£qT |òü\Bø£s¡D+ n+{≤s. Bì |òü*‘·+>± dü+j·TTø£Ô ;»+ @s¡Œ&ÉT‘·T+~.SCERT, T
ELA

NGANA

X¯óÁø£ø£D+, n+&É+\ ø£\sTTø£qT |òü\Bø£s¡D+ n+{≤s. Bì |òü*‘·+>± dü+j·TTø£Ô ;»+ @s¡Œ&ÉT‘·T+~.



132 Reproduction in AnimalsFree distribution by T.S. Government 2022-23

The zygote divides repeatedly to develop into an embryo.

The embryo gets embedded in the wall of the uterus for further development.

The stage of the embryo in which all the body parts are identifiable is called foetus.

The transformation of the larva into adult through drastic changes is called metamorphosis.

Apart from natural reproduction system, nowadays, most sophisticated techniques of artificial
reproduction are also available.

1. Differentiate between: (AS1)

a) Sexual reproduction and asexual reproduction

b) Gametes and zygote

c) External fertilization and internal fertilization

d) Viviparous and oviparous animals

2. Compare the reproduction in Hydra and Amoeba. Note down the differences in your notebook.
(AS1)

3. Why do fish and frog lay more number of eggs where as cow and human beings usually give
birth to only one at a time? (AS1)

4. Can animals produce offsprings even without formation of zygotes, how? Explain with suitable
example. (AS1)

5. How can you identify the animal is viviparous or oviparous by observing external characters.
(AS1)

6. Who am I? (AS1)

a) I am formed by the fusion of male and female gametes...

b) I am a gamete that has a tail and travel to fuse with female gamete...

c) I am a fully developed embryo inside a mother’s body...

7. State the reason why most of the terrestrial animals’ fertilsation takes place internally. (AS1)

8. Observe the following figures. Write their names and functions. (AS1)
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dü+j·TTø£Ô ;»+ #ê˝≤kÕs¡T¢ $uÛÑ»q #Ó+~ |æ+&É+>± @s¡Œ&ÉT‘·T+~.

|æ+&É+ >∑sê“¤X¯j·T≈£î&Ü´ìøÏ n+{Ïô|≥Tºø=ì n_Ûeè~∆ #Ó+<äT‘·T+~.

|üP]Ô>± m~–q |æ+&Üìï ÁuÛÑ÷D+ n+{≤s.

ˇø£ ˝≤sê« $$<Ûä e÷s¡TŒ\≈£î ˝ÀHÓ’ ∫es¡>± ÁbÂ&ÛÉ J$>± s¡÷bı+<äT≥qT ªs¡÷|ü$ÁøÏj·Tµ n+{≤s.

Je⁄\˝À düVü≤» dæ<ä∆yÓTÆq |ü<ä∆‹‘√bÕ≥T ø£èÁ‹eT |ü<ä∆‘·T˝À¢ ≈£L&Ü Á|ü‘·T´‘·Œ‹ÔøÏ H̊{Ï ø±\+˝À neø±X̄eTT+~.

1. øÏ+~ yê{Ï̋ À uÛÒ<ë\qT ‘Ó\Œ+&ç. ( AS 1)
m) …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô, n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô

_) dü+jÓ÷>∑ ;»+, dü+j·TTø£Ô ;»+

dæ) u≤Vü≤´ |òü\Bø£s¡D, n+‘·s¡ |òü\Bø£s¡D

&ç) n+&√‘êŒ<äø±\T, •XÀ‘êŒ<äø±\T

2. ôV’≤Á&Ü, nMTu≤˝À¢ Á|ü‘·T´‘·Œ‹Ô Á|üÁøÏj·TqT b˛\Ã+&ç. uÛÒ<ë\qT H√≥T|ü⁄düÔø£+˝À sêj·T+&ç. ( AS 1)

3. e÷qe⁄\ e+{Ï ø°ås¡<ë\T ˇø£ÿkÕ] ˇø£ÿ _&É¶≈£î e÷Á‘·y˚T »qàìkÕÔsTT ø±ì #˚|ü\T, ø£|üŒ\T n~Ûø£

dü+K´˝À n+&Ü\qT $&ÉT<ä\ #˚kÕÔsTT? m+<äT≈£î? ( AS 1)
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9. a) Label the following life cycle? (AS1)
b) Explain the process of metamorphosis in housefly by taking help from the given diagram.

10.Match the following  (AS-1)

A) Oviparous ( ) 1. Tadpole to adult

B) Metamorphosis ( ) 2. Birds

C) Embryo ( ) 3. Fertilisation outside the body

D) External fertilization ( ) 4. Developed Zygote.

11. What would happen if all the organisms stop the process of reproduction? (AS 2)

12. Kavitha found a tadpole in a pond. She collected it carefully and put it in an aquarium  supposing
it as a fish. After some days what did she find? (AS 3)

13. Collect information from your library or from other sources like internet and discuss the life
cycle of Honeybees in the symposium at your school. (AS 4)

14. Sketch the diagrams of male and female reproductory systems? (AS5)

15. Draw labelled diagram of life history of frog and identify which stages are herbivores (AS 5)

16. How would you appreciate Pavan’s work when he kept back the pigeon squab in the ventilator?
If you were in Pavan’s place what would you do? (AS 7)

17. Fill in the blanks.

(a) Animals which give birth to babies are called ............................

(b) I n human's foetus develops in .................................

(c) Ovum is released from ...........................

(d) Tadpole is the primary stage of ..................................

(e) Budding, binary fission are .................................... reproductive methods

SCERT, T
ELA

NGANA
adpole to adult

SCERT, T
ELA

NGANA
adpole to adult

C) Embryo ( ) 3. Fertilisation outside the body

SCERT, T
ELA

NGANA
C) Embryo ( ) 3. Fertilisation outside the body

D) External fertilization ( ) 4. 

SCERT, T
ELA

NGANA

D) External fertilization ( ) 4. Developed Zygote.

SCERT, T
ELA

NGANA

Developed Zygote.

11. What would happen if all the organisms stop the process of reproduction? (AS 2)

SCERT, T
ELA

NGANA

11. What would happen if all the organisms stop the process of reproduction? (AS 2)

12. Kavitha found a tadpole in a pond. She collected it carefully and put it in an aquarium  supposing

SCERT, T
ELA

NGANA

12. Kavitha found a tadpole in a pond. She collected it carefully and put it in an aquarium  supposing
it as a fish. After some days what did she find? (AS 3)

SCERT, T
ELA

NGANA

it as a fish. After some days what did she find? (AS 3)

13. Collect information from your library or from other sources like internet and discuss the life

SCERT, T
ELA

NGANA

13. Collect information from your library or from other sources like internet and discuss the life
cycle of Honeybees in the symposium at your school. (AS 4)

SCERT, T
ELA

NGANA

cycle of Honeybees in the symposium at your school. (AS 4)

14. Sketch the diagrams of male and female reproductory systems? (AS5)

SCERT, T
ELA

NGANA

14. Sketch the diagrams of male and female reproductory systems? (AS5)

15. Draw labelled diagram of life history of frog and identify 

SCERT, T
ELA

NGANA

15. Draw labelled diagram of life history of frog and identify 

16. How would you appreciate Pavan’s work when he kept back the pigeon squab in the ventilator?

SCERT, T
ELA

NGANA

16. How would you appreciate Pavan’s work when he kept back the pigeon squab in the ventilator?
If you were in Pavan’s place what would you do? (AS 7)

SCERT, T
ELA

NGANA

If you were in Pavan’s place what would you do? (AS 7)

17. Fill in the blanks.

SCERT, T
ELA

NGANA

17. Fill in the blanks.

(a) Animals which give birth to babies are called ............................SCERT, T
ELA

NGANA

(a) Animals which give birth to babies are called ............................

(b) I n human's foetus develops in .................................SCERT, T
ELA

NGANA

(b) I n human's foetus develops in .................................



135

9. m) øÏ+~ |ü{+˝Àì J$ jÓTTø£ÿ J$‘· #·]Á‘·̋ Àì $$<Ûä <äX¯\qT >∑T]Ô+#·+&ç.

_) |ü≥+ düVü‰j·T+‘√ á>∑̋ À s¡÷|ü$ÁøÏj·T m˝≤ »s¡T>∑T‘·T+<√ $e]+#·+&ç.( AS 1)

10. »‘·|üs¡#·+&ç. ( AS 1)
m) n+&√‘êŒ<äø±\T ( )  1. {≤&éb˛˝Ÿ <äX¯qT+&ç ÁbÂ&ÛÉJ$>± e÷s¡&É+

_) s¡÷|ü$ÁøÏj·T ( )  2. |ü≈£åî\T

dæ) |æ+&É+ ( )  3. X¯Øs¡+ yÓ\T|ü\ »]π> |òü\Bø£s¡D

&ç) u≤Vü≤´ |òü\Bø£s¡D ( )  4. n_Ûeè~∆ #Ó+~q dü+j·TTø£Ô ;»+

11. Á|üø£è‹˝À nìï Je⁄\T Á|ü‘·T´‘·Œ‹Ôì Ä|æy˚ùdÔ @+ »s¡T>∑T‘·T+~? ( AS 2)

12. ø£$‘· ˇø£ #Ós¡Te⁄˝À {≤&éb˛˝ŸqT #˚|ü>± uÛ≤$+∫ C≤Á>∑‘·Ô>± nπø«]j·T+˝À ô|{Ïº+~. ø=ìï s√E\

‘·s¡Tyê‘· ÄyÓT <ëì˝À @y˚T$T e÷s¡TŒ\T >∑eTì+∫+<√ sêj·T+&ç. ( AS 3)

13. MT Á>∑+<∏ë\j·TeTT qT+&ç >±ì, Ç‘·s¡ eqs¡T\ qT+&ç >±˙ ‘˚HÓ{°>∑ jÓTTø£ÿ J$‘· #·]Á‘·qT ùdø£]+∫,

bÕsƒ¡XÊ\ dæ+b˛õj·T+˝À Ä n+XÊ\qT #·]Ã+#·+&ç. ( AS 4)

14. e÷qe |ü⁄s¡Twü, Ád”Ô Á|ü‘·T´‘·Œ‹Ô e´edüú |ü{≤ìï ^j·T+&ç. ( AS 5)

15. ø£|üŒ J$‘· #·]Á‘· |ü≥+ ^∫ <ëì˝À @$ XÊU≤Vü‰s¡ <äX¯̋ À >∑T]Ô+#·+&ç. ( AS 5)

16. yÓ+{Ï̋ Ò≥sY qT+&ç øÏ+<ä|ü&çq bÕe⁄s¡+ |æ\¢qT |üeHé ‹]– nø£ÿ&˚ ñ+#·&É+ n_Ûq+<ä̇ j·TeTì MT¬s˝≤

#Ó|üŒ>∑\s¡T? Ä kÕúq+˝À MTs¡T ñ+fÒ @+ #˚kÕÔs¡T?

17. U≤∞\qT |üP]+#·+&ç. ( AS 1)

m) |æ\¢\qT ø£H˚ »+‘·Te⁄\qT ........................ n+{≤s.

_) e÷qe⁄\˝À |æ+&É+ ô|s¡T>∑T<ä\ .................... ˝À »s¡T>∑T‘·T+~.

dæ) n+&Ü\T ................ qT+&ç $&ÉT<ä̋ Ö‘êsTT.

&ç) {≤&éb˛˝Ÿ nH˚~ ......................... jÓTTø£ÿ ÁbÕ<∏ä$Tø£ s¡÷|ü+.

Ç) ø√s¡ø°uÛÑeq+, ~«<Ûë$∫Ã¤‹Ô nH˚$ ................ Á|ü‘·T´‘·Œ‹Ô $<ÛëHê\T
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You are not old
enough to sit with us go

and play

You are too old to
play

Who am I?

Fig-1

Usually, we see changes in the  age of
10-19 years. This period is called
“Adolescence”. During
this period changes take
place inside (internal)
and outside  (external)
the body. For example,
Change in voice, growing
tall etc.

• Observe these changes in yourself too.
Write down the changes that you
observed during your adolescence.

Have you reached the age of
“Adolescence”?

Read the following questions. Think
whether the following changes have
occured in you too.

Did your voice change?

Is hair growing under arm pit/genital
region?

Are there pimples or acne on your
face?

Are you looking your face in the
mirror frequently?

Are you showing restlessness while
your parents suggest you to do
something?

If your answers are ‘Yes’ for most of
the above questions it reflects that you are
in 'adolescence'.

Chapter
The Age of Adolescence
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ùV≤ ....! ˙~ e÷‘√

≈£Ls¡TÃH˚+‘· ej·TdüT‡ ø±<äT.

yÓ[fl |æ\¢\‘√ Ä&ÉTø√ ....

b˛ ....

H˚HÓe]ì?

qTe⁄« #ê˝≤ ô|<ä›yê&ç$.....

e÷‘√ Ä&Ée<äT› ....

kÕ<Ûës¡D+>± |æ\¢˝À¢ e÷s¡TŒ\T

10 qT+&ç 19 dü+e‘·‡sê\ eT<Ûä´

ø±\+˝À ñ+≥T+~. á <äX ¯qT

ªøöe÷s¡ <äX ¯ µ (Adolescence)
n+{≤s¡T. á <äX¯̋ À X¯Øs¡+ ˝À|ü\,

ãj·T≥ #ê˝≤ e÷s¡TŒ\T dü+uÛÑ$kÕÔsTT. ñ<ëVü≤s¡D≈£î

m‘·TÔ ô|s¡>∑&É+, >=s‘·T e÷s¡&É+ yÓTT<ä̋ …’q$.

Ç≥Te+{Ï e÷s¡TŒ\T MT˝Àq÷ >∑eTì+#·+&ç.

kÕ<Ûës¡D+>± øöe÷s¡<äX¯̋ À MT˝À >∑eTì+∫q

e÷s¡TŒ\qT sêj·T+&ç.

øÏ+~ Á|üX¯ï\T #·<äe+&ç. Ç˝≤+{Ï e÷s¡TŒ\T

MT˝Àq÷ edüTÔHêïj·÷ Ä˝À∫+#·+&ç.

dü«s¡+˝À e÷s¡TŒ ek Ǫ̂+<ë?

#·+ø£˝À, »qHê+>±\ <ä>∑ Zs¡ yÓ+Á≥Tø£\T
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MT ‘·*¢<ä+Á&ÉT\T Ç#˚Ã dü\Vü‰\T,  dü÷#·q\T

MT≈£î  ∫ø±≈£î ø£*–düTÔHêïj·÷?

ˇø£y˚fi¯ ô|’ Á|üX¯ï\˝À m≈£îÿe yê{ÏøÏ MT

»yêãT\T ªne⁄qTµ  nsTT‘˚̊ MTs¡T ªøöe÷s¡<äX¯≈£îµ

#˚]qfÒº.
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This is a complex stage of our life,
because we grow from childhood to
adolescence. We have a lot of stress due
to these changes and are unable to decide
whether we belong to adulthood or
childhood. This is the period of confusion
and transition.

Changes at adoloscence
Increase in Height

Growth is one of the important
characteristic in human beings. Can we go
on growing through out our life time? We
can’t grow like plants. We grow to certain
height  for certain period only. This change
takes  place in adolescence at maximum
pace. You may have observed that you and
your friends are growing and slowly gaining
new features.

An individual reaches his / her
maximum height during adolescence
period only. You may also be growing taller
now.

Do you know upto what age you will grow?
Will your growth in height stop after a
certain age?

Activity-1

Observing growth rate in height
The following chart gives the average

rate of growth in height for both male and
female with age (Table-1). The figures
given in Column-2 (Male) and Column-3
(Female) of Table-1 show the percentage
of height against the age attained by a
person as shown in Column-1 of the same
table. These figures are only representative
and there may be individual variations.

Table-1
Age in % of maximum % of maximum
years height (Male) height (Female)

8 72 77
9 75 81

10 78 84
11 81 88
12 84 91
13 88 95
14 92 98
15 95 99
16 98 99.5
17 99 100
18 100 100

Age in yearsP
er

ce
nt

ag
e 

of
 f

ul
l 

he
ig

ht

Male Female

What have you observed from the above table? Using the data of table-1, graph has
been drawn. Observe the graph and answer the following questions.
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Ç~ eTq J$‘·+˝À ˇ&ç<äT&ÉT≈£î\‘√ ≈£L&çq

<äX¯. m+<äTø£+fÒ Ç|ü&ç|ü&˚ eTq+ u≤\´<äX¯qT

<ë{Ï øöe÷s¡<äX¯≈£î m<äT>∑T‘·THêï+. á <äX¯̋ À e#˚Ã

e÷s¡TŒ\T eTq\qT ˇ‹Ô&çøÏ >∑T]#˚kÕÔsTT. eTq+

ª|æ\¢̋ e÷µ ªô|<ä›̋ e÷µ nH˚~ ìs¡ísTT+#·Tø√ Ò̋s. Ç~

dü+X¯j·÷ìøÏ, dü+~Û>±∆ìøÏ >∑Ts¡j˚T´ <äX¯.

ô|s¡T>∑T<ä\ nH̊~ eTq˝À »]π> ̌ ø£ eTTK´yÓTÆq

Á| ü Áø Ïj·T. eTq+ J$‘ê+‘·+ ô|s¡T> ∑T‘ ·÷H˚

ñ+{≤e÷? yÓTTø£ÿ\ e÷~]>± e÷qe⁄˝À¢ ô|s¡T>∑T<ä\

J$‘ê+‘·+ »s¡>∑<äT. eTq+ ì]›wüº ej·TdüT‡˝À ì]›wüº

m‘·TÔ e÷Á‘·y˚T ô|s¡T>∑T‘êeTT. m‘·TÔ̋ À ô|s¡T>∑T<ä\

nH̊~ ªøöe÷s¡<äX̄µ˝À #ê˝≤ m≈£îÿe>± »s¡T>∑T‘·T+~.

á bÕ{Ïπø á e÷s¡TŒqT MT˝À MT ùdïVæ≤‘·T˝À¢ >∑eTì+#̊

ñ+{≤s¡T. á <äX̄˝À m‘·TÔ ô|s¡>∑&ÉẙT ø±≈£î+&Ü eT]ø=ìï

Áø=‘·Ô \ø£åD≤\T ≈£L&Ü HÓeTà~>± ÁbÕs¡+uÛÑeTe⁄‘êsTT.

øöe÷s ¡< äX ¯˝À | æ\ ¢\T > ∑]w ü º  m‘ · T Ô≈ £ î

#̊s¡T≈£î+{≤s¡T. ̇ ˝À ≈£L&Ü m‘·TÔ ô|s¡>∑&É+ yÓTT<ä\j̊T´

ñ+≥T+~.

m+‘· ej·TdüT es¡≈£î qTe⁄« m‘·TÔ ô|s¡>∑>∑\y√

˙≈£î ‘Ó\TkÕ?

MT≈£î ø=+‘· ej·TdüT e∫Ãq ‘·s¡Tyê‘· MT

m‘·TÔ̋ À ô|s¡T>∑T<ä\ Ä–b˛‘·T+<ë?

|ü{Ïºø£̀ 1˝À u≤\u≤*ø£\˝À ej·TdüT‡ Ä<Ûës¡+>±

ñ+&Ée\dæq dü>∑≥T m‘·TÔ πs≥T $esê\THêïsTT.

ˇø£≥e >∑&ç̋ À dü÷∫+∫q ej·TdüT‡≈£î #˚]q ˇø£

e´øÏÔ |üP]Ô>± m+‘· m‘·TÔ ô|s¡T>∑T‘ê&√ ‘Ó*ù| dü>∑≥T

XÊ‘·+ 2e (nu≤“sTT\˝À), 3e (ne÷àsTT\˝À)

>∑&ÉT\˝À Çe«&É+ »]–+~. Ç~ dü>∑≥Tq

…̋øÏÿ+∫q~ e÷Á‘·y˚T. e´øÏÔøÏ e´øÏÔøÏ eT<Ûä́  m‘·TÔ

ô|s¡T>∑T<ä\ XÊ‘·+˝À ø=+‘· e´‘ê´dü+ ñ+&Ée#·TÃ.
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   10     78     84

   11     81     88

   12     84     91

   13     88     95

   14     92     98

   15     95     99

   16     98     99.5

   17     99     100

   18    100     100

u≤\Ts¡T u≤*ø£\T

ej·TdüT (dü+ˆˆ\˝À)

|
üP
]
Ô m

‘
·TÔ 
(X

Ê‘
·+
˝
À)

ô|’ |ü{Ïºø£ <ë«sê MTs¡T >∑eTì+∫q n+XÊ\T @$? |ü{Ïºø£̀ 1˝À Ç∫Ãq düe÷#ês¡+ Ä<Ûës¡+>± Á>±|òt

^j·Tã&ç+~. Á>±|òtqT C≤Á>∑‘·Ô>± |ü]o*+∫ Ç∫Ãq Á|üX¯ï\≈£î »yêãT\T #Ó|üŒ+&ç.
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When does growth in height nearly stop?
Which period of age according to you
is the fastest growing period for girls?
Which period of age is the fastest
growing period for boys?
Who among the males and females grow
faster? How can you say?
Initially the female grow faster than

boys. But by about 18 years of age both
reach their maximum height. The rate of
growth in height varies in different
individuals. Some may grow suddenly and
then growth slows down gradually. You may
try to caluclate your approximate height on
the basis of a standard growth chart as given
in table-1.

Maximum height that you may attain =

                  Present height (cm) X 100
% of full height at this age (as given in the chart)

For example Sneha is 13 years old with
125 cm tall. At the end of the growth period
she is likely to be

125/95 X 100 = 131.5 cm.

Table-1 shows that girls grow faster than
boys in their adolescent period. For
example by the age of 11, a boy has reached
81 % of his probable maximum height,
while a girl has reached 88% of her
maximum height.

Activity-2
Let us estimate the height

Form a group of six students including
you in your class. Measure heights and
calculate future heights of the group
members in the following table.

Name of the Age Present height Maximum growth in
Student height in future

The above activity helps you to calculate
how tall you would be. To reach a proper
height, along with heridity there are several
other factors involved. One of them is
proper nourishment.

Activity-3

Changes in your body

Form five groups in your class. Take at
least 15 students in each class (6-10).
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@ ej·TdüT‡≈£î #̊s¡T≈£îqï ‘·sê«‘· m‘·TÔ ô|s¡T>∑T<ä\

<ë<ë|ü⁄>± Ä–b˛sTT+~?

ne÷àsTT\˝À ô|s¡T>∑T<ä\ @ ej·TdüT‡˝À ẙ>∑+>±

»s¡T>∑T‘·T+<äì qTe«qT≈£î+≥THêïe⁄?

nu≤“sTT\˝À ô|s¡T>∑T<ä\ @ ej·TdüT‡˝À ẙ>∑+>±

»s¡T>∑T‘·T+~?

u≤\u≤*ø£\T Çs¡Te⁄]˝À mes¡T y˚>∑+>±

ô|s¡T>∑T‘ês¡T? ˙e⁄ m˝≤ #Ó|üŒ>∑\e⁄?

y Ó T T≥ ºy Ó T T< ä≥>± ne÷àsTT\T y ˚> ∑+>±

ô|]–q|üŒ{Ïø° 18e dü+e‘·‡s¡+ e#˚Ã≥|üŒ{ÏøÏ

Çs¡Te⁄]˝À ô|s¡T>∑T<ä\ πs≥T düe÷q+>± ñ+≥T+~.

◊‘˚ e´øÏÔøÏ, e´øÏÔøÏ eT<Ûä´ ô|s¡T>∑T<ä\˝À e÷s¡TŒ

ñ+≥T+~. ø=+‘·eT+~˝À ô|s¡T>∑T<ä\ #ê˝≤ ẙ>∑+>±

»s¡T>∑T‘·T+~. ø±ì Ä ‘·sê«‘· Áø£eT+>± ‘·>∑TZ‘·T+~.

|ü{Ïºø£̀ 1˝À Ç∫Ãq $esê\ Ä<Ûës¡+>± MTs¡T m+‘·

m‘·TÔ ô|s¡>∑>∑\s√ düTe÷s¡T>± …̋øÏÿ+#˚ Á|üj·T‘·ï+

#˚j·T+&ç.

MT dü+|üPs¡í m‘·TÔ R

ñ<ëVü≤s¡DøÏ ùdïVü≤ ej·TdüT‡ 13 dü+e‘·‡sê\T.

ÄyÓT Á|üdüTÔ‘· m‘·TÔ 125ôd+.MT.

dü÷Á‘·+ Á|üø±s¡+ R 95
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I100R131.5ôd+.MT.
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m‘·TÔ≈£î #˚s¡T≈£î+≥T+~.
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Á|üdüTÔ‘· m‘·TÔ (ôd+.MT\˝À)

ñ+&Ée\dæq |üP]Ô m‘·TÔ XÊ‘·+
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Your selection should be random which
means students with odd role number or
whose name  starts with letter ‘S’ etc.

Collect body measurement data of the
selected 15 students. For this you need to
observe health record which is available in
your school.

Find an average body measurements for
boys and girls in each class separately (If
school health record is not available you
will take teachers help to measure the
components perfectly) record them in your
note book as per the table given below.

(For component under voice, you put
tick ( ) mark in relevant column)

For each class (VI to X) you have to
prepare one table. And then you have to
calculate averages of the collected
information with the help of your teacher.
Find the average for each component of
your table.

What relations do you find in these
four components?

Is the change sudden or gradual?

In which classes do you find a
maximum growth in height?
(Information collected by you will give

a clue about some changes  you notice in
your body as you grow, especially during a
particular period of life, that is the
adolescent period).

You might have noticed that boys in
your class have broader shoulders and wider
chests than the boys of class 6. In girls the
region below the waist starts becoming

S.No Name Age Height Chest Shoulder            Voice
Soft Hoarse

wider to prepare the body to deliver baby
in future. Muscles of the body grow more
prominent in boys than in girls. Thus
changes occurring in adolescent boys and
girls are different.

Voice Change

If you attend a phone call of a child,
can you say whether the child is a boy
or a girl? Why?

How do you know whether the speaker
is a boy or a girl?

Why do break in voice commonly
occur in boys during adolescence?

Generally change in voice is seen during
adolescence the voice of boys become
hoarse in this stage. Let us know about this.
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MT bÕsƒ¡XÊ\˝À >∑\ Äs√>∑´ ø±s¡T¶\ düVü‰j·T+
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MT {°#·s¡T düVü‰j·T+‘√ C≤Á>∑‘·Ô>± n+<ä] ø=\‘·qT

rdüTø=ì yê{Ï düsêdü] qyÓ÷<äT #̊j·T+&ç. qyÓ÷<äT

#˚ùd≥|ü&ÉT $<ë´s¡Tú\T eT]j·TT $<ë´]úqT\

ø=\‘·\qT ẙs¡Tẙs¡T>± ñ+&̊≥≥T¢ C≤Á>∑‘·Ô rdüTø√+&ç.
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Ò̋<ë Áø£eTÁø£eT+>± ñ+<ë?

@ ‘·s¡>∑‹˝À ñqï |æ\¢\ m‘·TÔ ô|s¡T>∑T<ä\ >∑]wüº

kÕúsTT˝À ñ+~?

MTs¡T m~π>ø=B› e÷qe J$‘·+˝Àì Á|ü‘˚́ ø£

<äX¯̋ À e#˚Ã ø=ìï e÷s¡TŒ\T MT X¯Øs¡+˝À sêe&É+

MTs¡T >∑eTì+#˚ ñ+{≤s¡T. á e÷s¡TŒ\T MTs¡T

ùdø£]+∫q düe÷#êsêìøÏ dü+ã+~Û+∫ ø=+‘· ª≈£L¢µ

ÇdüTÔ+~. á <äX¯H˚ øöe÷s¡<äX¯. MT ‘·s¡>∑‹˝Àì

nu≤“sTT\≈£î 6e ‘·s¡>∑‹ nu≤“sTT\‘√ b˛*ùdÔ

yÓ&É̋ …’Œq uÛÑTC≤\T, $XÊ\yÓTÆq #Ûê‹ ñ+&É&É+ MTs¡T

>∑eTì+∫ ñ+{≤s¡T. ne÷àsTT\˝À q&ÉTeTT øÏ+<ä

uÛ≤>∑+ yÓ&É\TŒ>± e÷s¡&É+ ≈£L&Ü >∑eTì+∫

ñ+{≤s¡T. ne÷àsTT\˝À á e÷s¡TŒ ‘·s¡Tyê‹

ø±\+˝À _&É¶\≈£î »qàìe«&É+˝À ‘√&ÉŒ&ÉT‘·T+~.

ne÷àsTT\˝À ø£+fÒ nu≤“sTT\˝À ø£+&Ésê\T

>∑{Ïºã&É‘êsTT. n+fÒ øöe÷s¡ <äX̄˝À »]π> e÷s¡TŒ\T

nu≤“sTT˝À¢, ne÷àsTT˝À¢  yπ̊s«s¡T>± ñ+{≤sTT.

∫qï |æ\¢\‘√ bò˛Hé˝À e÷{≤¢&ÉT‘·Tqï|ü⁄&ÉT

>=+‘ · TqT ã{Ï º  ne÷àjÓ÷, nu≤“jÓ÷

#Ó|üŒ>∑\e÷? m+<äT≈£î?
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øöe÷s¡<äX ¯˝À kÕ<Ûës¡D+>± eT>∑|æ\¢\

ø£+sƒ¡dü«s¡+˝À e÷s¡TŒ m+<äT≈£î edüTÔ+~?

kÕ<Ûës¡D+>± øöe÷s¡ <äX¯˝À nu≤“sTT˝À¢

ø£+sƒ¡dü«s¡+ u§+>∑Ts¡T>± e÷s¡T‘·T+~. Ç˝≤ m+<äT≈£î

»s¡T>∑T‘·T+<√ ‘Ó\TdüT≈£î+<ë+.
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Fig-2: Adam's apple

Adam's apple in an adolescent
boy

Look at figure-2 and observe some

projections at the boy’s throat. Try to see

the same thing in any of your school mates.

This is known as Adam’s apple.

The Adam’s apple is actually a partial

growth of our voice box or larynx. The

larynx is made up of 9 cartilages (the kind

of substance that you can feel by bending

your external ear) one of which is the

largest, called as thyroid cartilage. The

Adam's apple is formed due to elongation

of the thyroid cartilage which protrudes out

in front of the neck .This is caused mainly

by some male hormones (regulatory

chemicals) during adolescence. As a result

of this, muscles (chords) attached to the

cartilage get loosened and thickened.

When air passes through these loosened and

thickened chords a hoarse sound is

produced. The laryngeal prominence is

usually more prominent in adult men than

in adolescent boys.

This is the reason for disturbance in

your voice in the stage of adolescence. At

the end of the adolescence stage you will

get perfect voice.

Sweat and pimples
Naturally in adolescence, boys and girls

take care of their face and look frequently
in mirror. They also feel worried of their
pimples and acne. Sometimes these
pimples lead to infection.

The secretions of sweat glands and
sebaceous glands in adolescents are very
active. Many adolescent boys and girls get
pimples on the face, because of increased
activity of these glands in the skin, often
the pimples become infected too. Owing
to extra secretions, sometimes a distinctive
odour is also produced from their bodies.
Do not squeeze the pimples or it might hurt
and result into dark spots on your skin.

What should be done?

Do not scratch the pimples
Wash your face regularly with a mild
soap

Use luke warm water to wash pimples
and acne. Consult doctor if necessary.
Never get worried of pimples because
stress and strain may help them to
increase.
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á ø±s¡D+ #̊‘·H̊ øöe÷s¡<äX̄˝À MT ø£+sƒ¡dü«s¡+

e÷s¡TŒ ø£ì|ædüTÔ+~. á <äX¯ |üP]ÔnsTTq ‘·sê«‘·

MT≈£î ˇø£ dæús¡yÓTÆq dü«s¡+ edüTÔ+~.

düVü≤»+>± øöe÷s¡<äX̄˝À u≤\u≤*ø£\T ‘·s¡#·÷

n<ä›+˝À eTTK+ #·÷düT≈£î+≥÷ ñ+{≤s¡T. eTTK+

>∑T]+∫ mH√ï C≤Á>∑‘·Ô\T rdüT≈£î+≥÷ ñ+{≤s¡T.

yê] eTTK+˝À ø£ì|æ+#˚ yÓTT{ÏeT\T, eT#·Ã\T

yê]ì ø £\es¡bÕ≥T≈ £ î > ∑ T]# ˚d ü T Ô+{≤sTT.

ˇø=ÿø£ÿkÕ] yÓTT{ÏeT\T NeTT |ü{Ïº ≈£îs¡T|ü⁄\T>±

e÷s¡T‘·T+{≤sTT.

øöe÷s¡<äX¯˝À ñqïyê]˝À #ÓeT≥ Á>∑+<∏äT\T

(Sweat glands), ‘Ó’\Á>∑+<∏äT\ (Sebaceous
glands) ÁkÕyê\T #ê˝≤ #·Ts¡T≈£î>± ñ+{≤sTT. á

ø±s¡D+ #˚‘· #ê˝≤eT+~ u≤˝u≤*ø£\ eTTK+ MT<ä

m≈£îÿe>± yÓTT{ÏeT\T ekÕÔsTT. á Á>∑+<∏äT\T $&ÉT<ä\

#̊ùd ÁkÕyê\ e\q m≈£îÿe>± #ÓeT≥ |ü≥º&É+, eTTK+

õ&ÉT¶>± e÷s¡&É+ »s¡T>∑T‘·T+~. ø=ìïkÕs¡T¢ yê]

X¯Øs¡+ qT+&ç ˇø£ s¡ø£yÓTÆq yêdüq\T ≈£L&Ü

edüTÔ+{≤sTT. dü¬s’q C≤Á>∑‘·Ô\T rdüT≈£îì |ü]X¯óÁuÛÑ‘·

bÕ{Ï+#·&É+ <ë«sê M{Ïì ø=+‘· es¡≈£î n]ø£≥ºe#·TÃ.

yÓTT{ÏeT\qT –\¢&É+ e\¢ u≤ø°º]j·÷ #̊] ≈£îs¡T|ü⁄\T>±

e÷πs Á|üe÷<ä+ ñ+~. Bì e\¢ @s¡Œ&̊ q\¢ eT#·Ã\T

XÊX̄«‘·+>± eTTK+ MT<ä ñ+&çb˛j̊T neø±X̄+ ñ+~.

yÓTT{ÏeT\qT –\¢sê<äT.

‘·≈£îÿe øå±s¡>∑TD+ >∑\ düãT“‘√ ‘·s¡#·T>± eTTK+

X¯óÁuÛÑ+ #˚düTø√yê*.

yÓTT{ÏeT\qT X¯óÁuÛÑ+ #˚j·T&ÜìøÏ >√s¡TyÓ#·Ãì

˙fi¯ófl yê&Ü*. nedüs¡yÓTÆ‘˚ yÓ’<äT´&çì ø£\yê*.

yê{Ï >∑T]+∫ m≈£îÿe>± |ü{Ïº+#·Tø√≈£L&É<äT.

m+<äTø£+fÒ ˇ‹Ô&ç, Ä+<√fi¯q\T yÓTT{ÏeT\qT

Ç+ø± m≈£îÿe e#˚Ã˝≤ #˚kÕÔsTT.

ô|’ |ü{+˝À nu≤“sTT >=+‘·T uÛ≤>∑+˝À ˇø£

ñu…“‘·TÔ ìsêàD≤ìï |ü]o*+#·+&ç. Ç≥Te+{Ï

ìsêàD+ MT ùdïVæ≤‘·T\ >=+‘·T <ä>∑Zs¡ ≈£L&Ü

ø£ì|ædüTÔ+<˚yÓ÷ #·÷&É+&ç. á ìsêàD≤ìï ªÄ&ÉyéT‡

j·÷|æ̋ Ÿµ n+{≤s¡T.

 á ªÄ&ÉyéT‡ j·÷|æ˝Ÿµ eTq dü«s¡ù|{Ïø£

(Larynx) jÓTTø£ÿ bÕøÏ åø£ ô|s¡T>∑T<ä\ e\q

@s¡Œ&ÉT‘·T+~. dü«s¡ù|{Ïø£˝À 9 eTè<äT˝≤düTú\T

ñ+{≤sTT. (eTè<äT˝≤dæú ̌ ø£ s¡ø£yÓTÆq yÓT‘·Ôì meTTø£.

MT u≤Vü≤´#Ó$ ≈£L&Ü eTè<äT˝≤dæú‘√ ì]à+|üã&ç

ñ+≥T+~.) dü«s¡ù|{Ïø£˝À ñqï 9 eTè<äT˝≤dæú

ìsêàD≤˝À¢ ª<∏Ó’sêsTT&é eTè<äT˝≤dæúµ ô|<ä›~>± ñ+≥T+~.

Ç~ >=+‘·TuÛ≤> ∑+˝À ãj·T≥≈£î bı&ÉT#·T≈ £î

e∫Ãq≥T¢>± ñu…“‘·TÔ>± ø£ì|ædüTÔ+~. øöe÷s¡<äX¯̋ À

<∏Ó’sêsTT&é eTè<äT˝≤dæú ô|s¡>∑≥+ e\¢ ªÄ&ÉyéT‡ j·÷|æ̋ Ÿµ

@s¡Œ&ÉT‘·T+<äqïe÷≥.

øöe÷s¡<äX¯˝À yÓ\Te&˚ ø=ìï s¡ø±\ |ü⁄s¡Twü

Vü‰s√àHé\ Á|üuÛ≤e+ e\q Ç˝≤ »s¡T>∑T‘·T+~.

Vü‰s√àHé\T ˇø£ s¡ø£yÓTÆq s¡kÕj·Tq ìj·T+Á‘·ø±\T.

á Vü‰s√àHé\ Á|üuÛ≤e+ e\q dü«s¡ù|{Ïø£̋ À ñqï

eTè<äT˝≤dæúøÏ n‹øÏ ñqï ø£+&Ésê\T e<äT\T ne⁄‘êsTT

eT]j·TT eT+<ä+>± ‘·j·÷s¡e⁄‘êsTT. á ø£+&Ésê\

>∑T+&Ü >±* Á|üy˚•+∫q|ü⁄&ÉT X¯u≤›\T u§+>∑Ts¡T>±

yÓ\Te&É‘êsTT. kÕ<Ûës¡D+>± øöe÷s¡<äX¯̋ À  ñqï

u≤\Ts¡  ø£+fÒ ÁbÂ&ÛÉ<äX̄˝À ñqï |ü⁄s¡Twüß\ >=+‘·T˝À

düŒwüº‘· ñ+≥T+~.
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Development of body
Let us recall about the male and female

reproductive organs already learnt in the
previous chapter.

At this age,  male  organs  like  the
testes and penis develop completely. The
testes also begin to produce sperms. In
girls, the ovaries enlarge and ovum begin
to mature. Ovaries also start releasing
mature ovum.

In girls breasts begin to develop,
whereas in boys facial hair,  moustaches and
beards begin to grow.  Hair starts growing
on the chest of boys. In both boys and girls
hair grow in the armpits and at the genital
region. These characters are called
‘secondary sexual characters’. The sex
organs by which children are identified as
boys or girls at birth represent primary
sexual characters.

Reproductive phase of  life in
humans

Reproduction is required for
continuation of human race. You know that
reproduction takes place by the fusion of
male and female gametes.

Do you know? When do our
reproductive capacity begin?

Adolescents become capable of
reproduction when their testes and ovaries
begin to produce gametes. Actually there
is no specific age; mostly in between
11-15 years. It differs from person to
person. (Now-a-days girls are reaching

adolescent period earlier than expected.
Some  studies explain that it is because of
polluted food material such as estrogen
present in milk. This  fact may also effect
the boys and delay the  reach of the
reproductive phase.)  The reproductive
capacity lasts for a much longer period in
males than in females. Though their bodies
are prepared for reproduction physically,
mental growth and maturity are still far
away.

The first menstrual cycle begins at
adolescence and is termed as ‘menarche’.
It is the sign of starting of release of ova in
female reproductive life.

Look at the sequential order of
reproductive stage and answer the questions
that follow.

Do the production of ova (eggs) last
long in females?
What would happen if ovulation stops?

Male Female

Testis Ovary

Sperm Ovum

Waiting for fusion
at fallopian tube

         Fertilisation          Menstruation
     (If fertilisation fails)

            Zygote

Schematic diagram of  menstrual cycle and
reproduction
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MTs ¡ T Ç+‘·≈ £ î eTT+< äT n<Ûë´j·T+˝À

‘Ó\TdüT≈£îqï Åd”Ô, |ü⁄s¡Twü Á|ü‘·T´‘·Œ‹Ô nej·Tyê\

>∑T]+∫ >∑Ts¡TÔ≈£î ‘Ó#·TÃ≈£î+<ë+.

á ej·TdüT‡˝À |ü⁄s¡Twü Á|ü‘·T´‘·Œ‹Ô nej·Tyê …̋’q

eTTcÕÿ\T eT]j·TT |ü⁄s¡TcÕ+>∑+ |üP]Ô>± ô|s¡T>∑T‘êsTT.

eTTcÕÿ\˝À X¯óÁø£ø£D≤\ ñ‘·Œ‹Ô yÓTT<ä\e⁄‘·T+~.

ne÷àsTT\˝À Ád”Ô ;»ø√XÊ\T n+&Üìï $&ÉT<ä\

#˚j·T&É+ ÁbÕs¡+_ÛkÕÔsTT. Ád”Ô ;»ø√XÊ\ |ü]e÷D+

ô|]–, |ü]|üø£«+ #Ó+~q n+&Üìï $&ÉT<ä\ #̊j·T&É+

ÁbÕs¡+_ÛkÕÔsTT.

ne÷àsTT\˝À eø å √C≤\ m< ä T> ∑ T< ä\

ÁbÕs¡+uÛ ÑeTe⁄‘·T+~. nu≤“sTT\˝À eTTK+ô|’

y Ó+ Á≥Tø £\T, > ∑& É ¶+ , MTkÕ\T ô|s ¡> ∑& É+

yÓTT<ä\e⁄‘·T+~. u≤\Ts¡̋ À #Ûê‹ô|’q ≈£L&Ü s√e÷\T

ô|s¡>∑&É+ yÓTT<ä\e⁄‘·T+~. u≤\u≤*ø£\T Çs¡Te⁄]˝À

#·+ø£\˝À, »qHê+>±\ <ä>∑Zs¡ s√e÷\T ekÕÔsTT.

á \ø£ åD≤\qT ª~«rj·T ˝… ’+–ø£ \ø£ åD≤\Tµ

(Secondary sexual characters) nì n+{≤s¡T.

|ü⁄≥Tºø£‘√ |æ\¢*ï Ä&É ̋ Ò<ë eT>∑ nì >∑T]Ô+#·&ÜìøÏ

düVü‰j·T|ü&˚ Á|ü‘·T´‘·Œ‹Ô nej·Tyê\qT ªÁbÕ<∏ä$Tø£

…̋’+–ø£ \ø£åD≤\Tµ (Primary sexual characters)
n+{≤s¡T.

e÷qeC≤‹ ø=qkÕ>∑&ÜìøÏ Á| ü‘ ·T´‘ ·Œ‹ Ô

nedüs¡+. Ád”Ô, |ü⁄s¡Twü  ;»ø£D≤\ ø£\sTTø£ e\q
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yÓTT<ä\e⁄‘·T+~. Bì ø√dü+ K∫Ã‘·yÓTÆq ej·Tdü‡+≥÷

@MT Ò̋<äT. ø±ì Ç~ kÕ<Ûës¡D+>± 11`15 @fi¯fl

eT<Ûä´ø±\+˝À yÓTT<ä\e⁄‘·T+~. Ç~ ˇø=ÿø£ÿ]˝À

ˇø=ÿø£ÿs¡ø£+>± ñ+≥T+~. (á eT<Ûä´ø±\+˝À
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What happens if ovum is not released?
How does ovum change after
fertilization?
What happens if fertilization does not
take place?
  In females, the reproductive phase of

life begins usually around 10-12 years of
age and generally lasts till the age of
approximately 45-50 years. The ova begin
to mature with the onset of adolescence.
One ovum matures and is released by one
of the ovaries once in about 28 to 30 days.
During this period the wall of the uterus
becomes thick so as to receive a fertilized
egg and if this occurs it results in
pregnancy. If fertilization does not occur,
the released egg and thickened lining of the
uterus along with its blood vessels are shed
off resulting in bleeding. This process is
called "Menstruation". It is nature's
wonderful phenomena.

At 45 to 50 years of age, the menstrual
cycle stops. This stage is known as
menopause.

Menstruation occurs once in about 28-
30 days. In some cases, initially menstrual
cycle may be irregular. It takes some time
to become regular. If it remains irregular
beyond an year, then one must consult a
doctor (gynecologist).
Menstruation and myths

Some sections of people in our society
believe that during the period of
menstruation women are untouchable. So,
they are asked to keep a distance from
others. During this time, females may be
restricted from  taking bath, cooking food
or going to school. In that case they may
lag behind in their studies. In some sections
of the society even women are also forced
to stay in the huts built at the outskirts of
the village.

In what way this kind of discrimination
is harmful for girls and women?
• Several researches have been done to

prove that all these are myths and there
is no scientific reason behind these. If
the ovum is not fertilized, the materials
of the uterus are expelled out along with
blood and ovum.

• This a biological phenomena. So how
can it be impure or unclean?

• During menstruation period proper care
regarding health and hygiene is needed
rather than following myths.

Child marriage – A social evil
Marriage is social and cultural practice.

It also helps in continuing the next
generation. However marrying before
attaining proper age is an unhealthy
practice.

Child marriage is social evil and should
be stopped by any means. It affects the lives
of children adversely and cause unwanted
damage to their lives.

Let us read the story of Latha which is
about a protest against child marriage.

Latha was studying VIII class in
Bijjaram village of Kosgi Mandal in
Narayanpet district. Her parents decided
to get her married. She protested as much
as possible. But they did not agree.
Teachers and local social workers and
officials stopped this child marriage.
Now she is studying in the school along
with her friends.
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ˇø£ẙfī n+&É+ $&ÉT<ä\ ø±ø£b˛‘̊ @eTÚ‘·T+~?

|òü\Bø£s¡D+ #Ó+~q ‘·s¡Tyê‘· n+&É+ m˝≤

e÷s¡T‘·T+~?

|òü\Bø£s¡D »s¡>∑ø£b˛‘˚ @eTÚ‘·T+~?

Ád”Ô\˝À Á|ü‘·T´‘·Œ‹Ô <äX¯ kÕ<Ûës¡D+>± 10`12

dü+e‘·‡sê\ ej·TdüT‡ eT<Ûä́ ˝À yÓTT<ä̋ …’ düTe÷s¡T>±

45`50 düse‘·‡sê\ es¡≈£î ø=qkÕ>∑T‘·T+~.

øöe÷s¡<äX¯˝À Á|üy˚•+#·>±H˚ n+&É+ |ü]|üø£«+

#Ó+<ä&É+ yÓTT<ä\e⁄‘·T+~. @<Ó’Hê ˇø£ ;»ø√X¯+

qT+&ç ˇø£ n+&É+ |ü]|üø£«+ #Ó+<ä>±H˚ 28`30

s√E\≈£î ̌ ø£kÕ] $&ÉT<ä\e⁄‘·T+~. á düeTj·T+˝À

>∑sê“¤X¯j·T ≈£î&Ü´\T |òü\Bø£s¡D #Ó+~q n+&Üìï

d”«ø£]+#̊+<äT≈£î M\T>± eT+<ä+>± ‘·j·÷s¡e⁄‘êsTT.

|òü*‘·+>± Ád”Ô\T >∑s¡“¤+ <Ûä]+#·>∑\T>∑T‘ês¡T. ˇø£y˚fi¯

|òü\Bø£s¡D »s¡>∑ø£b˛‘̊, n+&É+ eT]j·TT >∑sê“¤X̄j·T

≈£î&É́ + eT+<äyÓTÆq bıs¡\T s¡ø£Ô+‘√ ø£*dæ ãj·T≥≈£î

$&ÉT<ä\ ne⁄‘êsTT. BH˚ï ãTT‘·TÁkÕe+ ˝Ò<ë

ãVæ≤wüßºø±e&É+ (Menstruation) nì n+{≤s¡T. Ç~

Á|üø£è‹ jÓTTø£ÿ n<äT“¤‘·yÓTÆq <äè–«wüj·T+. 45`50

dü+e‘·‡sê\ ej·TdüT‡˝À ãTT‘·T#·Áø£+ Ä–b˛‘·T+~.

Ç˝≤ ãTT‘·T#·Áø£+ Ä–b˛j˚T <äX¯qT ªyÓ÷H√bÕCŸµ

n+{≤s¡T.

ãTT‘·TÁkÕe+ 28`30 s√E\ø√kÕ] edüTÔ+~.

ø=+‘·eT+~˝À ÁbÕs¡+uÛÑ+˝À ãTT‘·T#·Áø£+ Áø£eT

|ü<ä∆‹˝À sêq|üŒ{Ïø° ø=+‘· ø±\+ ‘·sê«‘· z Áø£e÷ìï

bÕ{ÏdüTÔ+~. ãTT‘·T#·Áø£+ ˇø£ dü+e‘·‡s¡+ bÕ≥T

Áø£eT+ bÕ{Ï+#·ø£b˛‘˚ Ád” Ô\ yê´~Û ì|ü⁄DT\

(¬>’qø±\õdtº)qT dü+Á|ü~+#·e\dæq nedüs¡+ ñ+~.

eTq düe÷C+˝Àì ø=ìï esêZ\ Á|ü»\˝À

ãVæ≤wüßº düeTj·T+˝À Ád”Ô\qT n+≥sêìyê]>±

uÛ≤$kÕÔs¡T. yêfi¯flì á düeTj·T+˝À kÕïq+

#̊j·T&ÜìøÏ >±ì, e+≥#̊j·T&ÜìøÏ>±ì, bÕsƒ¡XÊ\≈£î

yÓfi ¯fl&ÜìøÏ>±ì nqTeT‹+#·s¡T. bÕsƒ ¡XÊ\øÏ

nqTeT‹+#·ø£b˛e&É+ e\q #·<äTe⁄˝À ≈£L&Ü

yÓqTø£ã&˚ neø±X¯+ ñ+~. düe÷»+˝Àì ø=ìï

esêZ\˝À eTVæ≤fi¯\qT Á>±eT+ •yês¡¢̋ À ì]à+∫q

>∑T&çXË\˝À ñ+&˚̋ ≤ ˇ‹Ô&ç #˚kÕÔs¡T.

Ç˝≤+{Ï $eø£å Åd”Ô\≈£î, u≤*ø£\≈£î @ s¡ø£+>±

Vü‰ìø£s¡+?

Bìô|’ #ê˝≤ |ü]XÀ<Ûäq\T »]|æ, ∫e]øÏ

|ü]XÀ<Ûä≈£î\T Çe˙ï nb˛Vü≤ Ò̋ nì, M{Ï yÓqTø£

m≥Te+{Ï XÊÁd”Ôj·T Ä<Ûësê\T Ò̋eì ‘˚̋ ≤Ãs¡T.

ˇø£y˚fi¯ n+&É+ |òü\Bø£s¡D+ #Ó+<äø£b˛‘˚,

>∑sê“¤X̄j·T ≈£î&ÛÉ́ bıs¡\T n+&É+ eT]j·TT s¡ø£Ô+‘√

ø£*|æ ãj·T≥≈£î $&ÉT<ä\e⁄‘êsTT.

Ç~ ̌ ø£ Jedü+ã+<Ûä <äè–«wüj·T+. ø±ã{Ïº Ç~

ø£\Twæ‘·+, n|ü]X¯óuÛÑÁ‘· m˝≤ ne⁄‘·T+~?

 nb˛Vü≤\T bÕ{Ï+#˚ø£+fÒ ãVæ≤wüßº düeTj·T+˝À

Äs√>∑́ + eT]j·TT e´øÏÔ>∑‘· |ü]X̄óÁuÛÑ‘· |ü≥¢ ‘·–q

C≤Á>∑‘·Ô\T rdüTø√e\dæq nedüs¡+ ñ+~.

$yêVü≤+ ̌ ø£ kÕe÷õø£, kÕ+düÿè‹ø£ Ä#ês¡+.

Ç~ ‘·s¡Tyê‘· ‘·sêìï ø=qkÕ–+#·&ÜìøÏ <√Vü≤<ä

|ü&ÉT‘·T+~. $yêVü‰ìøÏ ‘·–q ej·TdüT‡ sêø£eTT+<˚

ô|[fl #˚j·T&É+, #˚düTø√e&É+ Äs√>∑´ø£s¡yÓT Æq

|ü]D≤eT+ ø±<äT.

u≤\´ $yêVü≤+ ˇø£ kÕe÷õø£ <äTsê#ês¡+.

Bìì m≥Te+{Ï |ü]dæú‘·T˝À¢qT »s¡>∑ìe«sê<äT. Ç~

|æ\¢\ J$‘ê\ô|’ Á|ü‹≈£L\ Á|üuÛ≤e+ #·÷|æ, yê]

J$‘ê\≈£î qwüº+ ø£*–düTÔ+~.

u≤\´$yêVü‰ìøÏ e´‹πsø£+>± Á|ü‹|òüT{Ï+∫q \‘·

ø£<∏äqT Ç|ü&ÉT eTq+ ‘Ó\TdüT≈£î+<ë+.

\‘·, Hêsêj·TDYù|{Ÿ õ˝≤¢, ø√dæZ eT+&É\+,

_C≤®s¡+ nH˚ Á>±eT+˝À 8e ‘·s¡>∑‹ #·<äTe⁄

≈ £ î+{À+~. Äy Ó T ‘ ·* ¢< ä+ Á& É T\T Äy Ó Tø Ï

ô|[fl#˚j·÷\ì ìX¯ÃsTT+#·T≈£îHêïs¡T. ÄyÓT ‘·q≈£î

M˝…’q+‘· es¡≈£î Á|ü‹|òüT{Ï+∫+~. ø±ì yêfi¯ófl

ˇ|üø√˝Ò<äT. ñbÕ<Ûë´j·TT\T eT]j·TT kÕúìø£

kÕe÷õø£ ø±s¡´ø£s¡Ô\T, n~Ûø±s¡T\T ø£*dæ á

u≤\´$yêVü‰ìï Ä|æy˚XÊs¡T. Ç|ü&ÉT \‘· ‘·q

$TÁ‘·T\‘√ ø£*dæ bÕsƒ¡XÊ\˝À #·<äTe⁄≈£î+{À+~.
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Discuss in your class why child
marriage is wrong.

Ask your teacher and write how child
marriages cause damage to girls health.

You might know that in our country, the
legal age for marriage is 18 years for girls
and 21 years for boys. This is because
adolescent mothers are not prepared
mentally or physically for motherhood.

Early marriage and motherhood cause
health problems to the mother and the child.
It also curtails employment opportunities
of the young women and may cause mental
agony, as she is not ready for
responsibilities of motherhood.

Adolescence : Changes in behaviour

Adolescence is the growing age where

physical change takes place.  Apart from

this we may observe some changes in

behaviour also. Adolescents often are very

fast in taking decisions. Often do not want

to be forced to do any work.

Activity-4

Read the following check list. Put tick

( ) mark, which points reflect your

behaviour.

Check list:

Prefer to spend more time before the mirror.
Like to use perfumes.
Do not want to listen to parent’s suggestions.
Feel only friends are correct, not parents.
Want to be identified by teachers and peer group.
Want more independence in taking decisions.
Feel responsibility in work allotted at school, house.
Like to take risks.
Take decisions by critical thinking.
Sometimes feels shy, sometimes feels confident.
Have more self consciousness.
Show more sensitivity towards others emotions.

To make your future in a right way, you need to know more about adolescence. For this
here are some points to help. Do you know why you behave like this? You know the difference
between good and bad.
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u≤\´ $yêVü≤+ m+<äT≈£î ̌ ø£ kÕe÷õø£ <äTsê#ês¡+

nH˚ n+X¯+ô|’ MT ‘·s¡>∑‹˝À #·]Ã+#·+&ç.

u≤\´ $yêVü‰\T u≤*ø£\ Äs√>±´ìøÏ m˝≤ Vü‰ì

ø£*–kÕÔjÓ÷ MT ñbÕ<Ûë´j·TT&çì n&ç– $esê\T

sêj·T+&ç.

eTq<˚X¯+˝À #·≥º|üs¡+>± |ü⁄s¡Twüß\≈£î $yêVü≤

ej·TdüT‡ 21 dü+e‘·‡s¡eTT\T eT]j·TT Ád”Ô\≈£î 18

dü+e‘·‡s ¡eTT\T>± ìs ¡ ísTT+|üã&ç+< äì MTs ¡ T

‘Ó\TdüTø√yê*. m+<äTø£+fÒ øöe÷s¡<äX¯̋ À ne÷àsTT\T

XÊØs¡ø£+>±qT, e÷qdæø£+>±qT ‘·*¢ nj˚T´ |ü]|üø£«‘·

bı+~ ñ+&És¡T.

u≤\´$yêVü≤+ eT]j·TT dü¬s’q ej·TdüT‡ sêø£

eTTqTù| >∑s¡“¤<Ûës¡D nH̊$ ‘·©¢_&É¶\≈£î s¡ø£s¡ø±\ Äs√>∑́

düeTdü´\qT ‘Ó∫Ãô|&ÉT‘·T+~. ‘·*¢>± u≤<Û ä´‘·\T

d”«ø£]+#·&ÜìøÏ dæ<ä∆+>± Ò̋ø£b˛e&É+ e\¢ e÷qdæø£+>±

y˚<äq≈£î >∑Ts¡j˚T´ neø±X¯+ ñ+~. n~ Ád”Ô\≈£î ñbÕ~Û

neø±XÊ\T ø√˝ÀŒj˚T≥≥T¢ ≈£L&Ü #˚düTÔ+~.

øöe÷s¡<äX̄ nH̊~ m<äT>∑T<ä\ <äX̄ ø±ã{Ïº nH̊ø£

XÊØs¡ø£ e÷s¡TŒ\T dü+uÛÑ$kÕÔsTT. BìøÏ ‘√&ÉT>±

Á|ües¡Ôq˝À ≈£L&Ü ø=ìï e÷s¡TŒ\T eTq+ #·÷&Ée#·TÃ.

á <äX¯˝À |æ\¢\T #ê˝≤ y˚>∑+>± ìs¡íj·÷\T

rdüT≈£î+{≤s¡T. á |üqT Ò̋ #̊j·T+&ç n+≥÷ Ç‘·s¡T\T

‘·eTô|’q ˇ‹Ô&ç rdüT≈£îsêe&Üìï n|ü&É|ü&É÷

Çwüº|ü&És¡T.

ÁøÏ+~ #Óø˘*dtºì #·<äe+&ç. MT Á|ües¡Ôq‘√

dü]b˛j˚T yê{ÏøÏ m<äTs¡T>± ª µ e÷s¡Tÿ ô|≥º+&ç.

n<ä›+ eTT+<äT m≈£îÿeùd|ü⁄ >∑&ÉT|ü⁄‘·÷ ñ+{≤qT.

|üsY|òüP´yéT\T yê&É{≤ìøÏ Çwüº|ü&É‘êqT.

‘·*¢‘·+Á&ÉT*#˚Ã dü÷#·q\T $q&ÜìøÏ Çwüº|ü&ÉqT.

ùdïVæ≤‘·T\T #Óù|Œy˚ dü¬s’q$, ‘·*¢‘·+Á&ÉT\T #Óù|Œ$ dü¬s’q$ ø±e⁄ nqTø=+{≤qT.

ñbÕ<Ûë´j·TT\T, düeTej·TdüTÿ\ <äèwæº̋ À >∑T]Ô+#·ã&Ü\ì ø√s¡T≈£î+{≤qT.

kı+‘·+>± ìs¡íj·÷\T rdüTø√e&É+˝À eT]+‘· dü«‘·+Á‘·‘· ø√s¡T≈£î+{≤qT.

bÕsƒ¡XÊ\˝À, Ç+&É¢̋ À Ç#˚Ã |üqT\T u≤<Ûä́ ‘·>± #˚düTÔ+{≤qT.

]dtÿ rdüTø√e&ÜìøÏ Çwüº|ü&É‘êqT.

ì•‘·+>± Ä˝À∫+∫ ìs¡íj·÷\T rdüTø=+{≤qT.

ø=ìïkÕs¡T¢ dæ>∑TZ |ü&ÉT‘·T+{≤qT, eT]ø=ìï kÕs¡T¢ <ÛÓ’s¡́ +>± ñ+{≤qT.

n~Ûø£ d”«j·T#˚‘·qqT ø£*– ñ+{≤qT.

Ç‘·s¡T\ uÛ≤y√<˚«>±\ |ü≥¢ ‘=+<äs¡>± Á|ü‹düŒ+~kÕÔqT.

MT uÛÑ$wǘ ‘·TÔqT dü¬s’q e÷s¡Z+˝À ì]à+#·Tø√e&ÜìøÏ øöe÷s¡<äX¯ô|’ MT≈£î eT]+‘· ne>±Vü≤q ñ+&Ée\dæq

nedüs¡+ ñqï~. MTs¡T m+<äTøÏ̋ ≤ Á|üe]ÔkÕÔs√ MT≈£î ‘Ó\TkÕ? @~ eT+#√, @~ #Ó&√ MTs¡T ‘Ó\TdüTø√yê*.
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Endocrine glands human body

Pituitary gland

Testis

Kidney

Adrenal Gland

Female

Ovary

Male

You are often inclined towards anything
that attracts you.

These are all common in the phase of
adolescence. Interest towards body and self
is natural. Attraction towards opposite sex
is also a normal response. No one needs to
worry.

The mind of an adolescent is full of
zealous acts and urge to find reasons of
several things around. They develop
abstract ideas as well. Emotionally they are
in a turbulent state all the time. They get
new thoughts for their life activities. They
behave in a different manner as compared
to what they did during childhood with peers
and elders. They are more independent in
nature and very self conscious.

An adolescent feels insecure while
trying to adjust to the changes in the
body and the mind. They seek company
of friends to share their feelings even
if they are of the opposite sex. This is
normal. They need a lot of attention,
love and care as well as answer to all
their queries regarding their body and
its developments.
It is the first and foremost duty of every

adult to prepare oneself to reveal to the
adolescent the secrets of nature and the
natural course of life as it is. Adolescent
queries must never go unanswered.

Effects of Hormones in Adolescence
The following figure helps you to know

more about hormones that influence on
adolescence.  This figure shows the
position of a special group of glands called
endocrine glands in the human body. These
glands help in the regulation of the
functioning of the human body by releasing
some chemicals directly into the blood.

Fig-3 : Position of some endocrine glands in the human body
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|æ≥÷´≥] Á>∑+~∏

eTTcÕÿ\T

n~Ûeèø£ÿ Á>∑+~∏

eT÷Á‘·|æ+&É+

Ád”Ô;»ø√X¯+

MTs ¡ T ‘ ·s ¡# · T>± MT≈ £ î q∫Ãq yê{ ÏH ˚

#˚j·÷\qT≈£î+{≤s¡T.

øöe÷s¡ <äX̄˝À Ç≥Te+{Ïe˙ï kÕ<Ûës¡DẙT. ‘·q

|ü≥¢, ‘·q X¯Øs¡+ |ü≥¢ ÄdüøÏÔ #·÷|ü&É+ düVü≤»+.

n<̊$<Ûä+>± _Ûqï *+>∑ eØZj·TT\ |ü≥¢ Äø£s¡̧D ø£*–

ñ+&É&É+ ≈£L&Ü ˇø£ düVü≤» \ø£åDy˚T. Bì >∑T]+∫

mes¡÷ >±ãsê |ü&Ée\dæq nedüs¡+ Ò̋<äT.

øöe÷s¡ <äX̄˝À |æ\¢\T e÷qdæø£+>± ˇ‹Ô&ç‘√

ñ+{≤s¡T. Á|ür~ ‘Ó\TdüTø√yê\H̊ ‘·|üq ñ+≥T+~.

#·T≥÷º »s¡T>∑T‘·Tqï $wüj·÷\ jÓTTø£ÿ ø±s¡D≤\T

‘Ó\TdüTø√yê\ì nqT≈£î+{≤s¡T. á ej·TdüT‡˝À

neT÷s¡Ô ∫+‘·q ≈£L&Ü n_Ûeè~∆ #˚düT≈£î+{≤s¡T.

ñ<˚«>∑|üs¡+>± m\¢|ü&É÷ dü+~>±∆edüú̋ À ñ+{≤s¡T.

yê] Jeq #·s¡́ \≈£î dü+ã+~Û+∫ ø=‘·Ô Ä˝À#·q\T

»‘·#˚düT≈£î+{≤s¡T. u≤\´+˝À düeTej·TdüTÿ\T

eT]j·TT ô|<ä›\‘√ yês¡T Á|üe]Ô+∫q rs¡T≈£î _Ûqï+>±

Ç|ü&ÉT Á|üe]ÔkÕÔs¡T. øöe÷s¡ <äX¯̋ À u≤\u≤*ø£\T

dü«‘·+Á‘·+>± e´eVü≤]kÕÔs¡T. d”«j·T#˚‘·q ø£*–

ñ+{≤s¡T.

XÊØs¡ø£, e÷qdæø£ e÷s¡TŒ\≈£î nqT>∑TD+>±

ñ+&̊ Á|üj·T‘·ï+˝À nuÛÑÁ<ä‘·≈£î >∑Tsö‘ês¡T. yêfīfl

n_ÛÁbÕj·÷\qT ùdïVæ≤‘·T\‘√ |ü+#·Tø√e&ÜìøÏ

Çwü º| ü& É‘ês¡T. _Ûqï *+>∑ eØZj·TT\‘√

n_ÛÁbÕj·÷\T |ü+#·Tø√e&ÜìøÏ Çwüº|ü&É‘ês¡T. Ç~

kÕ<Ûës¡D+. yê] |ü≥¢ #ê˝≤ ÁX̄<ä∆, Áù|eT, C≤Á>∑‘·Ô

#·÷|üe\dæ ñ+≥T+~. n<̊$<Ûä+>± yê] X̄Øs¡+,

XÊØs¡ø±_Ûeè~∆øÏ dü+ã+~Û+∫ yêfi¯fl˝À ø£*π>

dü+<̊Vü‰\qT ≈£L&Ü ìeè‹Ô #̊j·Te\dæ ñ+≥T+~.

á <äX̄˝À ñqïyê] dü+<̊Vü‰\T ìeè‹Ô #̊j·T&É+

Á|ü‹ ˇø£ÿ] u≤<Ûä́ ‘·. Á|üø£è‹ düVü≤»yÓTÆq s¡Vü≤kÕ´\

>∑T]+∫ <ë∫ ô|≥ºe\dæq nedüs¡+ ˝Ò<äT.

øöe÷s¡<äX¯˝À @ ˇø£ÿ dü+<˚Vü≤+ ≈£L&Ü ìeè‹Ô

ø±≈£î+&Ü ñ+&Ésê<äT.
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Á>∑+<∏äT\T nqã&˚ ˇø£ Á|ü‘˚´ø£yÓTÆq Á>∑+<∏äT\qT

#·÷&Ée#·TÃ. á Á>∑+<∏ äT\T ø=ìï s¡kÕj·Tq

|ü<ësêú\qT s¡ø£Ô+˝ÀìøÏ Á|ü‘·́ ø£å+>± $&ÉT<ä\ #̊j·T&É+

<ë«sê eTq X ¯Øs ¡+˝À »] π> Áø Ïj · T\qT

ìj·T+Á‹kÕÔsTT.
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The endocrine glands do not have
specialized ducts so, they are called as
ductless glands. The secretions of these
glands are known as hormones whcih are
directly released into blood. The endocrine
hormones perform several functions in the
body like, controlling the sugar levels, salt
and calcium levels in the blood,
development of the reproductive system
etc. Physical changes during adolescence,
starting of menses, pregnancy and

menopause etc are largely under the control
of these hormones.

The male hormone 'testosterone' is
released by the testes at the onset of
adolescence which causes changes in boys.
In girls ovaries begin to produce the female
hormone 'estrogen' which brings about the
development of breasts. Milk secreting
glands or mammary glands develop inside
the breasts.

Do you know?

Following table shows a list of some endocrine glands and some of the hormones
produced by them and their effect.

Table-4

S. No. Gland Hormone Effect

1 Testes Testosterone Formation of sperm, secondary sexual
characters in male

2 Ovaries 1. Estrogen Formation of ovum, menstruation, embryo

2. Progesteron implantation, secondary sexual characters in female
3 Pituitary 1. Growth Hormone

gland
2. Follicle Stimulating
  Hormone (FSH)

                         3. Leutinizing hormone (LH)

4 Adrenal Adrenalin                         Controls emotions
gland

Adolescence and health
 It is very important to be healthy and

fit, at any stage of life. For this, proper
nutrition and hygiene is necessary. So far
we have discussed that adolescence is the

age when growth and development takes
place at a faster rate. That is why it becomes
more essential to be careful about health
and hygiene in the adolescent period.

Shows effect on general growth.  Stimulates other
endrocrine gland.

FSH directs follicites for formation of ova and
stimulate testis to produce sperms in males.
LH causes the egg to burst out from follicle and
flow into the fallopian tubes.
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n+‘·'ÁkÕe Á>∑+<∏äT\≈£î Á|ü‘˚´ø£yÓTÆq Hêfi≤\T

ñ+&Ée⁄. ø±ã{Ïº M{Ïì $Hêfi¯ Á>∑+<∏äT\T nì ≈£L&Ü

n+{≤s¡T. á Á>∑+<∏äT\ qT+&ç Ádü$+#˚ ÁkÕyê\qT

ªªVü‰s√àHé\Tµµ (Hormones) n+{≤s¡T. Ç$ H˚s¡T>±

s¡ø£Ô+˝ÀøÏ $&ÉT<ä\ #˚j·Tã&É‘êsTT. á Vü‰s√àHé\T

e÷qe X ¯Øs ¡+˝À nH ˚ø £  JeÁø Ïj · T\qT

ìj·T+Á‹kÕÔsTT. ñ<ë: X¯Øs¡+˝À #·¬øÿs¡, ø±*¸j·T+,

\eD≤\ e+{Ï |ü<ësêú\ |ü]e÷D+ ìj·T+Á‹+#·&É+.

Á|ü‘·T´‘·Œ‹Ô nej·Tyê\ ô|s¡T>∑T<ä\ yÓTT<ä\>∑Tyê{Ï̋ À

Ç$ Á|üeTTKbÕÁ‘· eVæ≤kÕÔsTT. øöe÷s¡<äX̄˝À XÊØs¡ø£

e÷s¡TŒ\T, ãTT‘·T#·Áø£ ÁbÕs¡+uÛÑ+, yÓ÷H√bÕCŸ,

>∑s¡“¤<Ûës¡D yÓTT<ä\>∑Tqe˙ï m≈£îÿe>± Vü‰s√àq¢

ìj·T+Á‘·D˝ÀH˚ »s¡T>∑T‘êsTT.

øöe÷s¡<äX¯̋ À eTTcÕÿ\T Ádü$+#˚ f…k º̨dæºsêHé

nH˚ |ü⁄s¡Twü Vü‰s√àHé u≤\Ts¡˝À e÷s¡TŒ\qT

ø£*–düTÔ+~. Åd”Ô ;»ø√XÊ\T Ádü$+#˚ áÁk º̨»Hé

nH˚ Åd” Ô Vü‰s√àHé jÓTTø£ÿ Á|üuÛ≤e+ e\q

ne÷àsTT\˝À eøå√C≤\T ô|s¡T>∑T‘êsTT. M{Ï˝À

_&É¶\≈£î bÕ*#̊Ã ø°ås¡Á>∑+<∏äT\T n_Ûeè~∆ #Ó+<äT‘êsTT.

ãTT‘·T#·Áø£+ düÁø£eT+>±  »s¡>∑&É+˝À  ≈£L&Ü

ñ|üjÓ÷>∑|ü&ÉT‘·T+~.

á ÁøÏ+~ |ü{Ïºø£̋ À ø=ìï n+‘·'ÁkÕe Á>∑+<∏äT\T, n$ ñ‘·Œ‹Ô #˚ùd Vü‰s√àHé\T eT]j·TT yê{Ï $<ÛäT\T

Çe«ã&Ü¶sTT.

X̄óÁø£ø£D≤\ ñ‘·Œ‹Ô, |ü⁄s¡Twüß\˝À ~«rj·T …̋’+–ø£ \ø£åD≤\T

n+&Ü\ $&ÉT<ä\, ãTT‘·T#·Áø£+, |æ+&ÉÁ|ü‹kÕú|üq, Åd”Ô\˝À

~«rj·T …̋’+–ø£ \ø£åD≤\T

kÕ<Ûës¡D ô|s¡T>∑T<ä\ô|’ Á|üuÛ≤e+ #·÷|ü⁄‘·T+~.

$T–*q n+‘·'ÁkÕe Á>∑+<∏äT\qT ñ‘Ô̊»|üs¡TdüTÔ+~.

n+&É+ ñ‘·Œ‹ÔøÏ nedüs¡eTj˚T´ bÕ*øÏ̋ Ÿ‡qT  Áù|πs|æ+∫

n+&Ü\ $&ÉT<ä\, |ü⁄s¡Twüß\˝À eTTcÕÿ\qT Áù|πs|æ+∫

X¯óÁø£ø£D≤\T ñ‘·Œ‹Ô nj˚T´≥≥T¢ #˚düTÔ+~.

bÕ*øÏ˝Ÿ qT+&ç |ü–* $&ÉT<ä\ nsTTq n+&É+

ô|ò̋ À|æj·THé Hêfi≤˝À¢ Á|üy˚•+#·&ÜìøÏ düVü≤ø£]düTÔ+~.

ñ<˚«>±\qT ìj·T+Á‹düTÔ+~.

f…k˛ºdæºsêHé

1. áÁk º̨»Hé

2. ÁbıC…dæºsêHé

1. ô|s¡T>∑T<ä\ Vü‰s√àHé

 (Growth Hormone)

2. bÕ*øÏ̋ Ÿ dæºeTT´ Ò̋{Ï+>¥

  Vü‰s√àHé (FSH)

3. \÷´{ÏHÓ’õ+>¥ Vü‰s√àHé

    (LH)

mÁ&çq*Hé

1. eTTcÕÿ\T

2. Ád”Ô ;»ø√XÊ\T

3. |”j·T÷wüÁ>∑+~∏

4. n~Ûeèø£ÿÁ>∑+~∏

J$‘·+˝À @ <äX¯̋ ÀHÓ’Hê Äs√>∑́ +>± ñ+&É≥+

#ê˝≤ nedüs¡+. Bìø√dü+ dü¬s’q b˛wüø±Vü‰s¡+

rdüT≈£î+≥÷, |ü]X¯óÁuÛÑ‘· bÕ{Ï+#·&É+ ‘·|üŒìdü].

ªªøöe÷s¡<äX̄µµ˝À ô|s¡T>∑T<ä\ eT]j·TT n_Ûeè~∆ #ê˝≤

‘·«s¡>± »s¡T>∑T‘·T+<äì eTq+ #·]Ã+#·T≈£îHêï+.

ø±ã{Ïº á <äX¯˝À Äs√>∑´+ eT]j·TT |ü]X¯óÁuÛÑ‘·

bÕ{Ï+#·&É+ô|’ ‘·>∑T C≤Á>∑‘·Ô\T bÕ{Ï+#·&É+ ‘·|üŒìdü].
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Balanced diet
This is the stage of rapid growth and

development, because  the diet for an

adolescent has to be carefully planned.

Taking healthy and nutritive food is very

important.

You already studied in the earlier

classes that the balanced diet includes

proteins, carbohydrates, fats and vitamins

in requisite proportions. A meal of roti/

rice, dal (pulses), vegetables, milk and

fruits etc. is good for overall health.

We need to ensure that our meal

contains the food components

(carbohydrates, proteins, fats, minerals and

vitamins).

Cleanliness

We have studied that sweat glands

become more active in adolescents and

give body a distinctive odour.  So it is better

to to take bath regularly. Your clothes

should be washed and cleaned every day. If

cleanliness is not maintained, there are

chances of having fungal, bacterial and

other unwanted infections. Girls should

take special care of cleanliness during

menstruation. Making use of disposable

napkins may reduce chances of infections.

Physical Exercise

Walking and playing in fresh air keeps

the body fit and healthy. All young boys and

girls should take a walk, exercise and play

outdoor games. The physical activity leads

to conditions of better health and sound

sleep.

Adolescence is a period when many

changes take place in the body. Because of

these changes one may get tensed, confused

or feel insecure. In this situation if anybody

suggests that you will get relief if you try

some drugs, just say “NO”, unless

prescribed by the medical doctor. In case

of having any problems, insecurity or

tensions it is better to discuss, take help

and guidance of your elders, parents,

teachers or doctors.

Do you know?

Consuming tobacco (gutkha,

cigarettes, cigar, beedi, khaini) damages

the internal organs of the body. The

number of addicted people at the age of

15 or below is 57.57 lakhs (68%) in AP.

When they reach 30 years of age their

internal organ system becomes damaged,

and this leads to several problems and

sometimes, may cause death also. It is a

dangerous trend in our country.
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øöe÷s¡<äX̄˝À ñqïyê]˝À ô|s¡T>∑T<ä\ eT]j·TT

n_Ûeè~∆ m≈£îÿe>± ñ+≥T+~. ø±ã{Ïº á ej·TdüT‡

yê]øÏ ÄVü‰s¡|ü⁄ m+|æø£ ˇø£ Á|üD≤[ø£ Á|üø±s¡+

C≤Á>∑‘·Ô>± #˚j·Te\dæ ñ+≥T+~. Äs√>∑´ø£s¡yÓTÆq

b˛wüø±Vü‰s¡+ rdüTø√e&ÉeTH˚~ n‹ eTTK´+.

dü+‘·T*‘· ÄVü‰s¡+˝À ‘·>∑T ìwüŒ‘·T Ô\˝À

ø±s√“ôV’≤Á&˚{Ÿ\T, Áb˛{°Hé\T, Áø=e⁄«|ü<ësêú\T

eT]j·TT $≥$THé\T ñ+{≤j·Tì MTs¡T eTT+<äT

‘·s¡>∑‘·T\˝À H˚s¡TÃ≈£îHêïs¡T. s=f…º / nqï+, |ü|ü,

≈£Ls¡>±j·T\T, bÕ\T, |ü+&ÉT¢ >∑\ ÄVü‰s¡+ Äs√>±´ìøÏ

eT+∫~.

eTq uÛÀ»q+˝À ‘·|üŒ≈£î+&Ü nìï ÄVü‰s¡|ü⁄

n+XÊ\T ñ+&ÉTq≥T¢>± #·÷düTø√e\dæq nedüs¡+

ñ+~. (|æ+&ç|ü<ësêú\T, e÷+düø£è‘·TÔ\T, Áø=e⁄«\T,

$≥$TqT¢, Kì»\eD≤\T)

øöe÷s¡<äX¯̋ À ñqï e´≈£îÔ\˝À ùd«<äÁ>∑+<∏äT\T

#·Ts¡T≈£î>± |üì#̊j·T≥+ e\q X̄Øs¡+ qT+&ç |òü÷f…Æq

#ÓeT≥ yêdüq edüTÔ+<äì eTq+ ‘Ó\TdüT≈£îHêï+.

ø±ã{Ïº á <äX¯˝À ñqïyês¡T ‘·s¡#·T>± X¯óÁuÛÑ+>±
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Key words

What we have learnt

Think and Discuss

If young generation is trapped into such unhealthy habits, what will be the future of our
country? What are its effects? Are you participating in adolescent education programmes
in your school? Do you have a  membership in red ribbon club? List out the programmes
held for the last three months in your school and also add your opinion.

Adolescence, Larynx, Adam’s apple, Sweat glands, Sebaceous glands,
Secondary sexual characters, Menstruation cycle, Menarche, Menopause,
Pregnancy,  Endocrine glands, Hormones, Testosterone, Estrogen.

Adolescence is the period of reproductive maturity which lies usually between the
ages of 10 to 19 years.
During adolescence a child's body undergoes many changes physically as well as
mentally.
Voice of boys becomes hoarse as chords of voice box get loosened and thickened
during adolescence.
Height gain in children take place during adolescence and stops after wards.
The onset of puberty or development of secondary sexual characters and maturity of
reproductive parts are controlled by hormones that become functional at the onset
of adolescence.
Hormones are the secretions of endocrine glands without ducts which secretes them
directly into the bloodstream.
Pituitary glands secrete hormones which include growth hormone and other
stimulating hormones that make other glands such as the testes, ovary, adrenals etc
secrete hormones.
Testosterone is the male hormone and estrogen is  the female hormone that bring
about development of several secondary sexual characters.
The uterine wall in female prepares itself to receive the developing fertilized eggs.
In case there is no fertilization, the thickened lining of the uterus wall break down
and goes out of the body along with the blood. This is called menstruation.
It is important to take balanced diet for overall growth and development during
adolescence.
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ˇø£y˚fi¯ øöe÷s¡T\T Ç˝≤+{Ï nHês√>∑́ ø£s¡ n\yê≥¢≈£î u≤ìdü̋ …’‘˚ n~ <˚X¯ uÛÑ$wǘ ‘·TÔô|’ m≥Te+{Ï

Á|üuÛ≤e+ #·÷|ü⁄‘·T+~? MTs¡T MT bÕsƒ¡XÊ\˝À »]π> øöe÷s¡ $<ä́ ≈£î dü+ã+~Û+∫q ø±s¡́ Áø£eT+˝À MTs¡T

bÕ˝§Z+≥THêïsê? MT bÕsƒ¡XÊ\˝À ñqï ¬s&é]ã“Hé ø£¢uŸ˝À ˙e⁄ düuÛÑT´&çyê? >∑‘· eT÷&ÉT HÓ\\˝À MT ¬s&é

]ã“Hé ø£¢uŸ Ä<Ûä«s¡́ +˝À @@ ø±s¡́ Áø£e÷\T »]>±sTT? M{Ïô|’ MT n_ÛÁbÕj·÷\qT sêj·T+&ç.

|æ\¢̋ À¢ kÕ<Ûës¡D+>± Á|ü‘·T´‘·Œ‹Ô nej·Tyê\ m<äT>∑T<ä\ u≤>± ñ+&˚ 10`19 dü+e‘·‡sê\ ej·TdüT‡˝Àì

<äX¯ øöe÷s¡ <äX¯.

á <äX¯̋ À XÊØs¡ø£+>± eT]j·TT e÷qdæø£+>± u≤\\ X¯Øs¡+ #ê˝≤ e÷s¡TŒ\≈£î ˝Àqe⁄‘·T+~.

øöe÷s¡<äX¯̋ À dü«s¡ù|{Ïø£̋ À ñqï ‘·+Á‘·T\T e<äT\T ø±e&É+, eT+<ä+>± ‘·j·÷s¡Tø±e&É+ e\¢ u≤\Ts¡

dü«s¡+ >∑+;Ûs¡+>± e÷s¡T‘·T+~.

øöe÷s¡<äX¯̋ À m‘·TÔ ô|s¡T>∑T‘ês¡T. á <äX¯ ∫e]˝À m‘·TÔ̋ À ô|s¡T>∑T<ä\ Ä–b˛‘·T+~.

á <äX¯̋ À Vü‰s√àHé\T |üì#˚j·T&É+ yÓTT<ä\Tô|&É‘êsTT. ~«rj·T …̋’+–ø£ \ø£åD≤\ n_Ûeè~∆ eT]j·TT

Á|ü‘·T´‘·Œ‹Ô nej·Tyê\ |ü]|üø£«‘· Vü‰s√àq¢#˚ ìj·T+Á‹+#·ã&É‘êsTT.

n+‘·'ÁkÕe Á>∑+<∏äT\ ÁkÕyê\T Vü‰s√àHé\T. Ç$ H̊s¡T>± s¡ø£Ô+˝ÀìøÏ $&ÉT<ä\e⁄‘êsTT. n+‘·'ÁkÕe Á>∑+<∏äT\≈£î

Hêfi≤\T ñ+&Ée⁄.

|”j·T÷wüÁ>∑+~∏ ô|s¡T>∑T<ä\ Vü‰s√àHé‘√bÕ≥T, eTTcÕÿ\T, Ád”Ô ;»ø√XÊ\T, n~Ûeèø£ÿ Á>∑+<∏äT\qT Áù|πs|æ+#˚

Vü‰s√àqT\qT ≈£L&Ü Ádü$düTÔ+~.

~«rj·T ̋ …’+–ø£ \ø£åD≤\T ô|+bı+~+#·&É+˝À |ü⁄s¡Twü Vü‰s√àHé f…k º̨dæºsêHé, Ád”Ô Vü‰s√àHé áÁk º̨»Hé ø°\ø£bÕÁ‘·

b˛wækÕÔsTT.

Ád”Ô >∑sê“¤X¯j·T+˝À ≈£î&ÛÜ´\T |òü\Bø£s¡D #Ó+~q n+&Ü\qT d”«ø£]+#·T≥≈£î M\T>± ‘·j·÷s¡e⁄‘·T+~.

ˇø£y˚fi¯ n+&É+ |òü\Bø£s¡D #Ó+<äø£b˛‘˚, >∑sê“¤X¯j·T bıs¡ |ü–*b˛sTT s¡ø£Ô+‘√ düVü‰ n+&É+ ãj·T≥≈£î

$&ÉT<ä\e⁄‘·T+~. BìH˚ ªãTT‘·TÁkÕe+µ n+{≤s¡T.

øöe÷s¡<äX¯̋ À dü+|üPs¡í ô|s¡T>∑T<ä\ eT]j·TT n_Ûeè~∆øÏ dü+‘·T*‘· ÄVü‰s¡+ rdüTø√e&É+ #ê˝≤ eTTK´+.
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1. How is adolescence  different from childhood? (AS1)
2. Write short notes on the following. (AS1)

a. Secondary sexual characters
b.  Adam’s Apple.

3. List out the changes in the body that take place at the age of adolescence? (AS1)
4. Match the following: (AS1)

     i. Testes ( ) a. Estrogen
ii. Endocrine gland ( ) b. Pituitary
iii. Menarche ( ) c. Sperm
iv. Female hormone ( ) d. First menstruation

5. Why acne and pimples are common in adolescents? (AS1)
6. If you have a chance to talk to a doctor, what questions would you ask about adolescent

emotions and changes in the body? (AS 2)
7. Some mobile phones have auditory meter to measure frequency of produced sound.

By using this phone, measure your friend's voice frequency one from each class VI
to X. Report your findings. (AS 3)

8. Write five suggestions to improve the performance of Red Ribbon club of your
school? (AS 6)

9. Prepare a three minute speech on behavioural changes in adolescents. (AS6)
10.Nature prepares human body to reproduce her generations.  What do you think

of it? (AS 6)
11.You know that early marriage is a social taboo. Prepare some slogans to prevent

this. (AS 6)
12.What can you suggest to your classmates to keep himself / herself clean and healthy?

(AS7)
13.13 years old Swaroop always think of his height. Can he improve his height? What

do you suggest him? (AS 7)
14.Are you angry with your parents. How do you wish your parents to be? (AS 7)
15.What are your expectations about your parents and teachers? (AS7)
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1. øöe÷s¡<äX¯ u≤˝≤´edüú ø£+fÒ @ $<Ûä+>± _ÛqïyÓTÆq~? ( AS 1)

2. øÏ+~ yê{Ï >∑T]+∫ ≈£î¢|üÔ+>± Áyêj·T+&ç. ( AS 1)
m. ~«rj·T …̋’+–ø£ \ø£åD≤\T

_. Ä&ÉyéT‡ j·÷|æ̋ Ÿ

3. ªøöe÷s¡<äX¯µ˝À e÷qe X¯Øs¡+˝À »]π> e÷s¡TŒ\ C≤_‘ê sêj·T+&ç. ( AS 1)

4. »‘·|üs¡#·+&ç:  ( AS 1)
i. eTTcÕÿ\T (    ) m. áÁk º̨»Hé

ii n+‘·'ÁkÕe Á>∑+<∏äT\T (    ) _. |”j·T÷wüÁ>∑+~∏

iii. s¡»dü«\ (    ) dæ. X¯óÁø£ø£D≤\T

iv. Ád”Ô Vü‰s√àHé (    ) &ç. yÓTT<ä{Ï ãTT‘·T#·Áø£+

5. øöe÷s¡<äX¯̋ À kÕ<Ûës¡D+>± yÓTT{ÏeT\T, eT#·Ã\T m+<äT≈£î ekÕÔsTT? ( AS 1)

6. ˇø£y˚fi¯ ˙≈£î yÓ’<äT´&çï dü+Á|ü~+#˚ neø±X¯+ eùdÔ, øöe÷s¡<äX¯̋ À ñ<˚«>±\T eT]j·TT X¯Øs¡+˝À e#˚Ã

e÷s¡TŒ\ >∑T]+∫ ˙e⁄ n&çπ> Á|üX¯ï Ò̋$T{Ï? ( AS 2)

7. ø=ìï yÓTTu…’̋ Ÿbǫ̀ q¢̋ À ñ‘·Œ‹Ô nj˚T´ X¯ã›+ bÂq'|ü⁄Hê´ìï ø=*#˚ Ä&çjÓ÷MT≥sY ñ+≥T+~. Äbǫ̀ H√¢ì

Ä&çjÓ÷MT≥s¡TqT ñ|üjÓ÷–+∫ 6 qT+&ç 10e ‘·s¡>∑‹ es¡≈£î #·<äTe⁄‘·Tqï ø=+<äs¡T $<ë´s¡Tú\ dü«sê\

bÂq'|ü⁄Hê´ìï qyÓ÷<äT #˚dæ MT |ü]o\q\T sêj·T+&ç. ( AS 3)

8. MT bÕsƒ¡XÊ\˝À ñqï ¬s&é]ã“Hé ø£¢uŸ ìs¡«Væ≤+#˚ ø±s¡́ Áø£e÷\T yÓTs¡T>∑T|üs¡T#·Tø√e&ÜìøÏ @yÓ’Hê ◊<äT

dü\Vü‰\T dü÷∫+#·+&ç. ( AS 6)
9. øöe÷s¡<äX̄˝À e#̊Ã Á|ües¡ÔHê e÷s¡TŒ\ô|’ eT÷&ÉT ì$TcÕ\T e÷{≤¢&̊˝≤ ñ|üHê´düyê´dü+ ‘·j·÷s¡T#̊j·T+&ç.

( AS 6)

10. Á|ü‘·T´‘·Œ‹Ô |üs¡+>± eTs=ø£ ‘·s¡+ dü+‘·‹ì ñ‘·Œ‹Ô #̊ùd $<Ûä+>± Á|üø£è‹ e÷qe X̄Øsêìï ‘·j·÷s¡T#̊dæ+~.

Bì >∑T]+∫ MT Ä˝À#·q\T sêj·T+&ç. ( AS 6)

11. u≤\´$yêVü≤+ ̌ ø£ kÕe÷õø£ <äTsê#ês¡+ nì MT≈£î ‘Ó\TdüT. Bì ìyês¡D Á|ü#êsêì¬ø’ ø=ìï ìHê<ë\T

‘·j·÷s¡T#˚j·T+&ç. ( AS 6)

12. øöe÷s¡ <äX¯̋ À e´øÏÔ>∑‘· |ü]X¯óÁuÛÑ‘· bÕ{Ï+#·&ÜìøÏ, Äs√>∑́ +>± ñ+&É&ÜìøÏ qTe⁄« MT ùdïVæ≤‘·T&çøÏ @+

dü\Vü‰\T ÇkÕÔe⁄? ( AS 7)

13. 13 @fi¯fl dü«s¡÷|t ‘·q m‘·TÔ >∑T]+∫ ø£\es¡|ü&ÉT‘·THêï&ÉT. n‘·qT m‘·TÔ ô|s¡T>∑T‘ê&Ü? ‘·qøÏ qTe⁄« Ç#˚Ã

dü\Vü‰ @$T{Ï. ( AS 7)

14. MT≈£î MT ‘·*¢<ä+Á&ÉT\ô|’ ø√|ü+ e∫Ã+<ë? MT ‘·*¢<ä+Á&ÉT\T m˝≤ ñ+&Ü\ì MTs¡T uÛ≤$kÕÔs¡T?( AS 7)
15. MT ‘·*¢<ä+Á&ÉT\T eT]j·TT ñbÕ<Ûë´j·TT\ qT+&ç MTπs+ Ä•düTÔHêïs¡T? ( AS 7)
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After attending the Nature Prayer (see
back cover page) that is conducted every
friday in the school assembly.  Rani and
her friends went to have a look at the
Bulletin Board.  Let us read about some
important issues that were displayed on the
bulletin board.

Endangered Vulture seen in
Adilabad District

On the 5th of June 2013, it was reported
that, critically endangered vultures were
seen in Adilabad district. The numbers of
vultures were going down at a fast rate due
to pollutants in the area. A forest range cited
them in Murliguda Forest of Bejjur Mandal
(now in Kumurambheem Asifabad district)
and initiated conservation efforts.

Chapter Biodiversity and its
Conservation

Our state Bird is "Palapitta"
Our Government has declared "Blue

Jay- Indian Roller", also known as
Palapitta as our state bird. The scientific
name of this bird is "Coracias
bengalensis".

This bird which was frequently
observed at different places, now is in
endangered  list of birds. Due to  changes
in environment, frequent use of
insecticides and non availability of food,
the number of these birds have gradually
decreased. So our government has taken
an initiation to conserve this bird. We can
conserve these birds by implementing
national and international  laws and by
having an understanding of their habitats
properly.

Deforestation mainly due to
conversion of forest land to agricultural
land became problematic issue for their
existence.Fig-1 : Vulture

Fig-2 : Blue Jay
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Á|ü‹ X¯óÁø£yês¡+ bÕsƒ¡XÊ\˝À »]π> Á|üø£è‹

ÁbÕs¡úq≈£î Vü‰»¬s’q ‘·sê«‘· sêDÏ ‘·q ùdïVæ≤‘·Tsê*‘√

ø£*dæ ªªãT˝…{ÏHé uÀsY¶µµqT #·÷&É&ÜìøÏ yÓ[fl+~.

ãT˝…{ÏHé uÀs¡T¶ô|’ Á|ü<ä]Ù+#·ã&çq eTTK´yÓTÆq

n+XÊ\qT eTq+ #·<äTe⁄<ëe÷!

n‘·´+‘· y˚>∑+>± n+‘·]+∫b˛‘·Tqï

sêã+<äT\qT pHé 5, 2013 Hê&ÉT n~˝≤u≤<é

õ˝≤¢̋ À >∑T]Ô+#·&É+ »]–+~. ø£\Twæ‘ê\ ø±s¡D+>±
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dü+s¡øÏå+#·&ÜìøÏ #·s¡́ \T ÁbÕs¡+_Û+#ês¡T.
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yê‘êes¡D+˝À e∫Ãq e÷s¡TŒ\T, ÄVü‰s¡+ \_Û+#·ø£

b˛e&É+ e+{Ï yê{Ï e\¢ á |ü≈£ åî\ dü+K´

>∑D˙j·T+>± ‘·–Z b˛sTT+~. ø±ã{Ïº ‘Ó\+>±D sêh

Á|üuÛÑT‘·«+ M{Ïì dü+s¡øÏå+#̊ #·s¡́ \T ÁbÕs¡+_Û+∫+~.
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<ë«sê M{Ï dü+s¡ø£åD≈£î ø£èwæ #˚j·Te#·TÃ.

n&Ée⁄\qT q]øÏy˚dæ e´ekÕj·T uÛÑ÷eTT\T>±
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That day after dinner, Rani discussed
what she had observed on the bulletin board.
She told her family members that Vultures
and Blue Jays were called endangered birds.
She had also seen 'endangered' written on
some pictures of animals and plants
displayed during the International
Biodiversity meet in 2012, held at
Hyderabad. She had noticed there, that
animals or plants whose population was
diminishing at a fast rate were called
endangered. Her mother then pointed out
about sparrows, which were commonly
seen everywhere earlier seemed  to have
disappeared now. Even the crow, myna and
koel have become a rare sight. Her
grandfather told them, how the big banyan
tree of their village was a host to many
birds, animals and insects earlier, was cut
down, in spite of protests.  Her father
joined to tell about tribals who visited the
houses often in the locality selling honey
earlier, occasionally did so now.

They also discussed about some areas
where monkeys were entering into villages.
There is a marked decrease in snake and
lizard population in the areas.

About 30-40 years  ago variety of birds
like crane, sparrow and parrot were seen
frequently. Now, it is not so Rani's mother
said that the diversity of organisms or
biodiversity was being affected in most
areas in this manner.

What is Biodiversity?
How do you feel whenever

you go to a garden? You expect
to be delighted with beautiful
flowers. If  only red flowers
are found there, how would you

feel? Would you like such kind of
environment?

Activity-1
Rani listed out the organisms in her

surroundings in the following manner. First
she drew a sketch of her house and its
surroundings on a paper.  She drew squares
and circles numbering them serially. Now
she marked plants, humans, animals, birds,
insects, others with a particular colour code
as shown  in the figure below.

Colour code

Plants -P - Light green (Small Plants)

Plants -P - Dark green (Big Plants)

Animals -A - Red

Humans - H - Dark blue

Birds - B - Pink

Insects - I - Brown

Fish - F - Blue

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA
are found there, how would you

SCERT, T
ELA

NGANA
are found there, how would you

feel? Would you like such kind of

SCERT, T
ELA

NGANAfeel? Would you like such kind of

SCERT, T
ELA

NGANA

grandfather told them, how the big banyan

SCERT, T
ELA

NGANA

grandfather told them, how the big banyan
tree of their village was a host to many

SCERT, T
ELA

NGANA

tree of their village was a host to many
birds, animals and insects earlier, was cut

SCERT, T
ELA

NGANA

birds, animals and insects earlier, was cut
down, in spite of protests.  Her father

SCERT, T
ELA

NGANA

down, in spite of protests.  Her father
joined to tell about tribals who visited the

SCERT, T
ELA

NGANA

joined to tell about tribals who visited the
houses often in the locality selling honey

SCERT, T
ELA

NGANA

houses often in the locality selling honey
earlier, occasionally did so now.

SCERT, T
ELA

NGANA

earlier, occasionally did so now.

They also discussed about some areas

SCERT, T
ELA

NGANA

They also discussed about some areas
where monkeys were entering into villages.

SCERT, T
ELA

NGANA

where monkeys were entering into villages.
There is a marked decrease in snake and

SCERT, T
ELA

NGANA

There is a marked decrease in snake and
lizard population in the areas.SCERT, T

ELA
NGANA

lizard population in the areas.

About 30-40 years  ago variety of birdsSCERT, T
ELA

NGANA

About 30-40 years  ago variety of birds
like crane, sparrow and parrot were seen
SCERT, T

ELA
NGANA

like crane, sparrow and parrot were seen

Rani listed out the organisms in her

SCERT, T
ELA

NGANA
Rani listed out the organisms in her

surroundings in the following manner. First

SCERT, T
ELA

NGANA
surroundings in the following manner. First
she drew a sketch of her house and its

SCERT, T
ELA

NGANA
she drew a sketch of her house and its
surroundings on a paper.  She drew squares

SCERT, T
ELA

NGANA
surroundings on a paper.  She drew squares
and circles numbering them serially. Now

SCERT, T
ELA

NGANA

and circles numbering them serially. Now
she marked plants, humans, animals, birds,

SCERT, T
ELA

NGANA

she marked plants, humans, animals, birds,
insects, others with a particular colour code

SCERT, T
ELA

NGANA

insects, others with a particular colour code
as shown  in the figure below.

SCERT, T
ELA

NGANA

as shown  in the figure below.

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA



165

Ä s√E sêÁ‹ uÛÀ»q+ ‘·s¡Tyê‘· sêDÏ ãT …̋{ÏHé

uÀs¡T¶˝À |ü]o*+∫q n+XÊ\qT ‘·q ≈£î≥T+ã

düuÛ ÑT´\‘√ #·]Ã+∫+~. sêã+<äT\T eT]j·TT

bÕ\|æ≥º\T n+‘·]+∫b˛‘·Tqï |ü≈£åî\T nì sêDÏ

‘·q ≈£î≥T+ã düuÛÑT´\≈£î ‘Ó*|æ+~. 2012˝À

ôV’≤<äsêu≤<é˝À »]–q n+‘·sê®rj·T JeyÓ’$<Ûä´

dü<ädüT‡˝À Á|ü<ä]Ù+∫q ø=ìï yÓTTø£ÿ\, »+‘·Te⁄\

∫Á‘ê\ ÁøÏ+<ä ªn+‘·]+∫b˛‘·Tqï$µ>± sêdæ

ñ+&É{≤ìï ‘êqT #·÷kÕqì ‘Ó*|æ+~. @ »+‘·Te⁄\T

Ò̋<ë yÓTTø£ÿ\ jÓTTø£ÿ »HêuÛ≤ y˚>∑+>± ‘·–Zb˛‘·T+<√

yê{Ïì n+‘·]+∫b˛‘·Tqï$>± ù|s=ÿ+{≤s¡ì

>∑Ts¡TÔ#˚dæ+~. ˇø£|ü&ÉT  düs¡«kÕ<Ûës¡D+>± n+‘·{≤

ø£ì|æ+#̊ |æ#·TÃø£\T H̊&ÉT n<äèX̄´yÓTÆ b˛j·÷j·Tì,

‘·s¡T#·T>± #·÷ùd ø±≈£î\T, ø√sTT\\T, yÓTÆHê\T ≈£L&Ü

ns¡T<Ó’b˛j·÷j·Tì sêDÏ ‘·*¢ >∑Ts¡TÔ #˚dæ+~. ø=ìï

dü+e‘·‡sê\ ÁøÏ‘·+ mH√ï |ü≈£åî\T, »+‘·Te⁄\T

ø°≥ø±\≈£î Äyêdü+>± ì*∫q }]∫es¡ ñqï ô|<ä›

eTÁ]#Ó≥Tº, }] yêfīófl n&ÉT¶≈£îqï|üŒ{Ïø° s√&ÉT¶ ẙj·T&É+

ø√dü+ <ëìï ø={Ïºy˚j·T&É+ ˝≤+{Ï dü+|òüT≥q\qT

‘ê‘·j·T´ >∑Ts¡TÔ #̊XÊs¡T. Ç+‘·≈£î eTT+<äT s√E˝À¢

}fiÀfl ‹]– ‘˚HÓ neTTàø=H˚ Ä~yêdüT\T ≈£L&Ü

ns¡T<Ó’b˛j·÷s¡ì sêDÏ ‘·+Á&ç yêb˛j·÷s¡T.

ø=ìï ÁbÕ+‘ê˝À¢ ø√‘·T\T Á>±e÷\˝ÀøÏ sêe&É+,

bÕeTT\T, ‘=+&É\ dü+K´ >∑D˙j·T+>± ‘·>∑Z&É+  e+{Ï

n+XÊ\ô|’ ≈£L&Ü yês¡T #·]Ã+#ês¡T.

eTTô|’Œ, q\uÛ…’ @fi¢̄ ÁøÏ‘·+ ø=+>∑\T, |æ#·TÃø£\T,

∫\Tø£\T, s¡ø£s¡ø±\ |æ≥º\T eTq |ü]düsê\˝À

ñ+&̊$. Á|üdüTÔ‘·+ eTq |ü]düsê\T n˝≤ ̋ Òe⁄. ø±ã{Ïº,

Ç<˚$<Ûä+>± #ê˝≤ ÁbÕ+‘ê\˝À Je⁄\˝À ø£ì|æ+#˚

yÓ’$<Ûä́ + Ò̋<ë JeyÓ’$<Ûä́ + Á|üuÛ≤$‘·+ nsTT´+<äì

sêDÏyêfi¯fl neTà #Ó|æŒ+~.

MTs ¡ T @<Ó ’Hê ‘√≥qT

dü+<ä]Ù+#·&ÜìøÏ yÓ[flq|ü&ÉiT

m˝≤+{Ï nqTuÛÑ÷‹ì bı+<ë\ì

nqT≈£î+{≤s¡T? ms¡T|ü⁄ s¡+>∑T

|ü⁄e⁄«\T e÷Á‘·y˚T ñqïf…Æ ¢‘˚

MT¬ø˝≤ nì|ædüTÔ+~? Ç˝≤+{Ï |ü]düsê\qT MTs¡T

Çwüº|ü&É‘êsê?

‘·q |ü]düsê\˝Àì Je⁄\ C≤_‘êqT sêDÏ øÏ+~

$<Ûä+>± ‘·j·÷s¡T #˚dæ+~.

eTT+<äT>± ø±–‘·+ ô|’q ‘·q Ç\T¢, |ü]düsê\

qeT÷HêqT (sketch / map) ^dæ+~. eè‘êÔ\T,

#·‘·Ts¡ÁkÕ\qT ̂ dü÷Ô yê{ÏøÏ es¡Tdü dü+K´\T Ç∫Ã+~.

|ü]düsê\˝À ø£ì|æ+#˚ yê≥ìï+{Ïì yÓTTø£ÿ\T,

»+‘·Te⁄\T, eTqTwüß\T, |ü≈£åî\T, ø°≥ø±\T, #̊|ü\T>±

$uÛÑõ+∫+~. ˇø=ÿø£ÿ <ëìï ˇø√ÿø£ÿ s¡+>∑T‘√

(colour code) >∑T]Ô+∫+~.

colour code

yÓTTø£ÿ\T    ̀  yÓTT ̀  ̋ Ò‘· Ä≈£î|ü#·Ã (∫qï yÓTTø£ÿ\T)

yÓTTø£ÿ\T    ` yÓTT ` eTT<äTs¡T Ä≈£î|ü#·Ã (eèøå±\T)

»+‘·Te⁄\T  ` »  ` ms¡T|ü⁄

eTqTwüß\T  ` eT  ` eTT<äTs¡T ˙*s¡+>∑T

|ü≈£åî\T     ` |ü   ` >∑T˝≤_s¡+>∑T

ø°≥ø±\T    ` ø°   ` >√<ÛäTeTs¡+>∑T

#˚|ü\T     ` #˚   ` ˝Ò‘· ˙*s¡+>∑T
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Now conduct a survey as done by Rani,
around your school or your house. Then
make a diagram of your observation as
made by Rani. Display it in your classroom.

Think and discuss

How many different colours could
you mark on your sheet?

What does your total colour code
count indicate?

Activity-2

Try to carry out the same activity (if
possible) when you go for a survey to a
nearby forest, orchard or crop field. Take
care not to miss anything like the bird’s
nests, cobwebs, worms, leaves, insects,
mosses etc. At the same time please don’t
disturb any nest. Use above colour code for
this activity also to prepare your block
diagram. The wide variety of wild life will
wonder you.

What were the things that attracted you
very much during the survey?

Write your observations of the survey.

We see a variety of plants and animals
in our surroundings.  Every living being is
unique and plays a prominent role in nature.

 Do You Know?
Diverse world of life under a microscope

The whole world before you has wide
variety of living organisms. Is invisible
living world also the same? In the chapter
The story of micro organisms you have
learnt about different microorganisms
like algae, fungi, bacteria, viruses etc, and
also about the micro arthropods. Is the
world of microbes diverse as well?

We can see that both the microbial
world and the visible world around us are
diverse. But have you ever wondered how
they became so diverse? Let us take some
examples and see how an area becomes
rich in diverse forms. A variety of living
organisms are present in an area and they
vary in different aspects.

Activity-3
Finding  variations

Is it possible to find any variations even
within the similar types of organisms? Do
the following activity in groups of 5 each.
To do this, you need a tabular column.You
have to prepare your own suitable  tables
for observations.

Variations in plants
Collect 2 similar grass

plants (nearly of the same
height) and observe them
carefully.

List at least 5 differences.
(You can add more differences

to your list) list at least 5 similarities. (You
can add even more)
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sêDÏ n<Ûä́ j·Tq+ #˚dæq $<Ûä+>±H˚ MTs¡T ≈£L&Ü

MT bÕsƒ¡XÊ\ / Ç+{Ï |ü]düsê\˝À düπs« ìs¡«Væ≤+#·+&ç.

MT |ü]o\q\‘√ sêDÏ ‘·j·÷s¡T#˚dæq $<Ûä+>± ˇø£

qeT÷Hê |ü≥+ ‘·j·÷s¡T#˚dæ ‘·s¡>∑‹ >∑~˝À

Á|ü<ä]Ù+#·+&ç.

#ês¡Tº̋ À mìï s¡+>∑T\T >∑T]Ô+#êe⁄?

s¡+>∑T dü÷∫ø£˝Àì yÓTT‘· Ô+ dü+K´ <˚ìì

‘Ó*j·T#˚düTÔ+~?

düMT|ü+˝Àì n&Ée⁄\˝À (kÕ<Ûä́ yÓTÆ‘̊) Áf…øÏÿ+>¥øÏ

yÓ[flq|ü&ÉT ̋ Ò<ë bı˝≤\T, ‘√≥\T dü+<ä]Ù+∫q|ü⁄&ÉT

Ç˝≤+{Ï n<Ûä́ j·THêìï (düπs«) ìs¡«Væ≤+#·+&ç.

MT |ü]o\q˝À @M ‘·|æŒb˛≈£î+&Ü, eTs¡∫

b˛≈£î+&Ü C≤Á>∑‘·Ô |ü&É+&ç. |ü≈£åî\ >∑÷fi¯ófl, kÕ©&ÉT

>∑÷fīófl, |ü⁄s¡T>∑T\T, ø°≥ø±\T, Ä≈£î\T, Hê#·TyÓTTø£ÿ\T

yÓTT<ä̋ …’qe˙ï ñ+&̊˝≤ C≤Á>∑‘·Ô\T rdüTø√+&ç. n˝≤π>

n<Ûä́ j·Tq+ #˚düTÔqï|ü⁄&ÉT |ü≈£åî\ >∑÷fi¯ófl yÓTT<ä̋ …’q

ÄyêkÕ\qT ø£~*+#·sê<äT. Ç~ es¡≈£î yê&çq

s¡+>∑Tdü÷∫ø£\H˚ $ìjÓ÷–dü÷Ô qeT÷Hê ∫Á‘·+

‘·j·÷s¡T #˚j·T+&ç. n&Ée⁄˝À¢ ñ+&˚  eq´Je⁄\˝Àì

yÓ’$<Ûä́ +  eTq\qT ÄX¯Ãs¡́ |üs¡TdüTÔ+~.

düπs«˝À $TeTà*ï n~Ûø£+>± Äø£]¸+∫q n+XÊ\T

@$?

MT jÓTTø£ÿ düπs«˝À |ü]o*+∫q n+XÊ\qT

sêj·T+&ç.

eTq #·T≥÷º ñqï Á|üø£è‹˝À mH√ï s¡ø±\

yÓTTø£ÿ\T, »+‘·Te⁄\T ñ+{≤sTT. á Je⁄\T ẙ{Ïø£$

Á|ü‘̊´ø£+>± ñ+&ç Á|üø£è‹˝À ‘·eT ÁbÕ<Ûëq´‘·qT ø£*–

ñ+{≤sTT.

eTq≈£î ø£qã&̊ Á|ü|ü+#·+˝À yÓ’$<Ûä́ yÓTÆq Je⁄\T

ñ+{≤sTT. eTq≈£î ø£qã&Éì JeÁ|ü|ü+#·+ ≈£L&Ü

Ç˝≤π> ñ+≥T+<ë? dü÷ø£ å àJe⁄\ Á|ü|ü+#·+

bÕsƒê´+X̄+˝À $$<Ûä s¡ø±\ dü÷ø£åàJe⁄ …̋’q XË’e˝≤\T,

•©+Á<Ûë\T, u≤´ø°º]j·÷, yÓ’s¡dt\T, dü÷ø£åàÄÁs√∆b˛&é\

>∑T]+∫ H˚s¡TÃ≈£îHêïs¡T ø£<ë! dü÷ø£åàJe⁄\ Á|ü|ü+#·+

≈£L&Ü Ç˝≤π> yÓ’$<Ûä́ uÛÑ]‘·+>± ñ+≥T+<ë?

dü÷ø£åàJe⁄\ Á|ü|ü+#·+ ≈£L&Ü eTq≈£î ø£q|ü&˚

eTq #·T≥÷º ñqï Á|ü|ü+#·+˝≤π> m+‘√ yÓ’$<Ûä́ +>±

ñ+≥T+~. Ç˝≤ yÓ ’$<Û ä´uÛ Ñ]‘·+>± m+<äT≈£î

ñ+≥T+<√ ‘·\#·T≈£î+fÒ #ê˝≤ ÄX̄Ãs¡́ +>± ñ+≥T+~

ø£<ä÷! ø=ìï ñ<ëVü≤s¡D\ düVü‰j·T+‘√ ̌ ø£ ÁbÕ+‘·+

yÓ’$<Ûä́  Je⁄\‘√ m˝≤ |ü]|üPs¡íeTe⁄‘·T+<√ #·÷<ë›+.

ˇø£ ÁbÕ+‘·+˝À ìedæ+#˚ $$<Ûä s¡ø± …̋’q Je⁄\T

$$<Ûä n+XÊ\˝À yÓ’$<Ûä́ + ø£*– ñ+{≤sTT.

π̌ø C≤‹øÏ #Ó+~q Je⁄\˝À ≈£L&Ü yÓ’$<Ûä́ +

ø£*– ñ+&É&É+ kÕ<Ûä́ y˚THê? ◊<äT>∑Ts¡T $<ë´s¡Tú\

#=|üq »≥T¢>± @s¡Œ&É+&ç. øÏ+~ ø£è‘ê´ìï #̊j·T+&ç.

á ø£è‘·´+ #˚j·T&ÜìøÏ |ü{Ï ºø£ nedüs¡+. MT

|ü]o\q\≈£î nqT>∑TD+>± MT |ü{Ïºø£qT MTπs dæ<ä∆+

#˚düTø√+&ç.

ˇπø m‘·TÔ>∑\ ¬s+&ÉT >∑&ç¶

yÓTTø£ÿ\qT ùdø£]+∫ C≤Á>∑‘·Ô>±

yê{Ïì |ü]o*+#·+&ç.

m. ¬s+&ç+{Ï eT<Ûä́  @yÓ’Hê 5

uÛÒ<ë\qT >∑T]Ô+#·+&ç (Ç+ø±

m≈£îÿe uÛÒ<ë\qT #˚s¡Ãe#·TÃ).

_. ¬s+&ç+{Ï eT<Ûä́  @yÓ’Hê 5 b˛*ø£\qT >∑T]Ô+#·+&ç

(Ç+ø± m≈£îÿe b˛*ø£\qT #˚s¡Ãe#·TÃ).
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Variations in animals
Observe animals of similar kind like any

two hens, dogs, goats etc.,

Do you find any difference in the colour
of fur, nails, claws, hoofs etc. If they are
birds list at least 5 differences in their
feathers, feet, wings, crown, tail etc.

Observe two students of your class. Are
they same in height?

Observe their hands, fingers, toes,
nails, hair, eyes, ears etc. What are the
variations?

Observe the texture of skin? Is it dry,
oily, smooth or rough?

If there are twins in your class/school/
family, observe them and find
variations among them.

Activity-4

Collect and paste some pictures of your
favourite cricket players belonging to
countries like West Indies, Australia, India
etc., in your note book.

Write the  variations that you have
noticed in them.

Display the findings of the above
activities in the class and discuss the
following questions.

Could you find any two person with
exactly same characters?

Could you find any two grass plants
having exactly same characters?

What can we conclude from this?

Based on the surveys and above

clippings we can summarise that many

varieties of plant and animal exist in this

world. Though they look similar, upon

careful observation we find differences or

variations between them that leads to

Biodiversity (Biological-diversity).

Diversity is the nature’s way. Even at the

microlevel this is true.

Biodiversity: A case study

To understand the importance of

biodiversity we need to observe present

scenario. For this here is a case study of

Ramagundam forest of Peddapalli district.

Fig-1 : Biodiversity on Earth
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ˇπø C≤‹øÏ #Ó+~q @yÓ ’Hê»+‘·Te⁄\qT

|ü]o*+#·+&ç. ñ<ë: ø√fi¯ófl, ≈£îø£ÿ\T, y˚T≈£\T

yÓTT<ä\T>∑Tq$.

yê{Ï yÓ+Á≥Tø£\T, >√fi¯ófl, eT÷|ü⁄s¡+, ø±fi¯ófl,

–≥º\T  yÓTT<ä̋ …’q uÛ≤>±\T C≤Á>∑‘·Ô>± |ü]o*+#·+&ç.

@yÓ ’Hê uÛ Ò<ë\T >∑T]Ô+#êsê? |ü≈£ åî˝… ’‘˚ yê{Ï

áø£\T,ø±fi¯ófl, ¬sø£ÿ\T, ‘·\, ‘√ø£ yÓTT<ä̋ …’q uÛ≤>±\

Ä<Ûës¡+>± @yÓ’Hê ◊<äT uÛÒ<ë\qT >∑T]Ô+#·+&ç.

MT ‘·s¡>∑‹˝À be¬s’Hê Ç<ä›s¡T $<ë´s¡Tú\qT

|ü]o*+#·+&ç. yês¡T ̌ πø m‘·TÔqT ø£*– ñHêïsê?

yê] #˚‘·T\T, >√fi¯ófl, y˚fi¯ófl, yÓ+Á≥Tø£\T, ø£fi¯ófl,

#Óe⁄\qT |ü]o*+#·+&ç. @ s¡ø£yÓTÆq ‘˚&ÜqT

ø£*–ñHêïs¡T?

#·s¡à+ dü«uÛ≤e+ m˝≤ ñ+~? (bı&ç>±, õ&ÉT¶>±,

eTè<äTe⁄>±, >∑s¡T≈£î>±)

ˇø£y˚fi¯ MT ‘·s¡>∑‹ / bÕsƒ¡XÊ\ / ≈£î≥T+ã+˝À
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Case study of forest at Ramagundam

60-70 years back Ramagundam had
dense forest with a rich heritage of wild
life. This forest extended to border
areas of Mancheryal. It was an abode
for wild animals like tigers, leopard,
deers, hyenas  (kondrigallu), foxes,
wild pigs (adavi pandhi), bears,
pythons, cobras, porqupines (mulla
pandhi), owls, hares, monitor lizards
(udumu) scorpions, geremandals (like
the desert spider) etc.

After the establishment of thermal
power station at Ramagundam (using
coal to produce power) and other
industries, human activities increased.
Then many buildings, roads and stone
quarries have come into existence. Forest
area was cleared and so several
organisms started disappearing.

Though an area near Mancherial (very
close to Ramagundam) was once known
as Tiger valley, shows no signs of tigers
now. Animals like foxes, deers and
geremandals (resembles desert spider)
are also not seen these days. We rarely
see animals like pythons, cobras, deers,
some kinds of scorpions and Bears in the
forest.

Now there are several human
settlements in the area. Some areas of
less dense forests are inhabited by
animals like pythons, cobras, deers,
scorpions etc. Bears are rarely found.
Peacocks have been sighted recently.

The above case study explains you the
need for conservation of biodiversity.

What are the reasons for the
disappearance of animals that existed
70 years ago?

What might have happened to tigers of
Ramagundam?

Do we find tigers anywhere else in our
country?

Peacocks love eating snakes. Can you
guess why they dwell in  this place?

Based on the case study we find that
many animals that were found earlier are
not found now.

For example the disappearance of tigers
from that area (Ramagundam) means it is
extinct for that particular area only. But, can
be found in other parts of our country and
in the world as well.

When animals vanish  forever from the
earth, it is said that the species has become
extinct.

There are several stories like the case
study of Ramagundam in every part of the
world. Why this kind of situations take
place? Who is responsible for this?

Is there any extinct species in your
area? Name them and write a note on
them.
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eTq sêÁwüº+˝Àì 60`70 dü+e‘·‡sê\ ÁøÏ‘·+

sêeT>∑T+&É+˝À <ä≥ºyÓTÆq n&Ée⁄\T ñ+&˚$. Ç$

nH˚ø£ n&É$ »+‘·Te⁄\≈£î ìyêdü+>± ñ+&˚$. á

n&Ée⁄\T eT+∫sê´\ dü]Vü≤<äT› es¡≈£î yê´|æ+∫

ñ+&˚$. á n&Ée⁄˝À¢ |ü⁄\T\T, ∫s¡T‘·|ü⁄\T\T,

õ+ø£\T, ø=+Á&ç>±&ÉT, (ôV’≤Hê) qø£ÿ\T, n&É$

|ü+<äT\T, m\T> ∑Tã+≥T ¢ , Hê> ∑ TbÕeTT\T,

ø=+&É∫\Te\T, eTTfi¯fl |ü+<äT\T, >∑T&É¢>∑÷ã\T,

≈£î+<˚fi¯ófl, ñ&ÉTeTT\T, ‘˚fi¯ófl, m&Ü] kÕ©fi¯ófl

yÓTT<ä̋ …’q  mH√ï  s¡ø±\  »+‘·TC≤\+ ñ+&˚~.

<∏äs¡à˝Ÿ $<äT´‘Yπø+Á<ä+ @sêŒ≥T‘√ e+<ä\

mø£sê\ n≥M ÁbÕ+‘·+ n+‘·]+∫ b˛sTT+~. Ä

‘·s¡Tyê‘· yÓ\dæq nH̊ø£ ø£sêà>±sê\T, ø±«Ø\ e\q

n&Ée⁄\T q]øÏẙj·T&É+ eT]+‘· m≈£îÿyÓ’+~. e÷qe

dü+#ês¡+ m≈£îÿe ne≥+, uÛÑeHê\T, s√&ÉT¢

ì]à+#·&É+‘√ n&É$ <ë<ë|ü⁄>± n+‘·]+∫

b˛sTT+~. n&Ée⁄\T ø=fÒºj·T&É+ e\q #ê˝≤

Je⁄\T n+‘·]+#·≥+ yÓTT<ä̋ …’+~.

ˇø£|ü&ÉT eT+∫sê´\ e<ä› ñqï n&É$ì

|ü⁄\T\ ˝Àj·T>± |æ*#˚yês¡T. ø±ì Ç|ü&ÉT

eT#·TÃ¬ø’Hê ˇø£ÿ |ü⁄* ≈£L&Ü ø£qã&É<äT.  qø£ÿ\T,

õ+ø£\T, C…s¡eT+&É˝Ÿ (m&Ü] kÕ©&ÉTqT b˛*

ñ+≥T+~) ás√Eq ø£qã&Ée⁄. |ü\T#·ã&çb˛sTTq

n&Ée⁄˝À¢ nø£ÿ&Éø£ÿ&É ø=+&É ∫\Te\T, Hê>∑T

bÕeTT\T, õ+ø£\T, ø=ìï s¡ø±\ ‘˚fi¯ófl, m\T>∑T

ã+≥T¢ ns¡T<äT>± ø£ì|ækÕÔsTT.

n&É$ n+‘·]+#·&É+‘√ e÷qe ø£≥º&Ü\‘√

Äyêdü+ ˝Òø£b˛e&É+ e\¢ #ê˝≤ s¡ø±\ n&É$

»+‘ · Te⁄\T eTTK´+>± ø=+& É∫\Te\T,

Hê>∑TbÕeTT\T, õ+ø£\T, ‘˚fi¯ófl, ‘·eT ÄyêkÕìï

ø√˝ÀŒj·÷sTT. á eT<Û ä´ ø±\+˝À HÓeTfi¯ófl

m≈£îÿe>± ø£ì|ædüTÔHêïsTT.

ô|’ πødtdüº&û JeyÓ’$<Ûë´ìï dü+s¡øÏå+#·Tø√e&É+

jÓTTø£ÿ ÁbÕeTTK´‘·qT $e]düTÔ+~.

70dü+ˆˆ\ ÁøÏ‘·+ ñqï »+‘·Te⁄\î Ç|ü&ÉT

ø£ì|æ+#·≈£î+&Ü b˛e&ÜìøÏ ø±s¡D≤ Ò̋$T{Ï?

á ÁbÕ+‘·+˝À |ü⁄\T\T m+<äT≈£î n+‘·]+∫

b˛j·÷j·Tì MTs¡T nqT≈£î+≥THêïs¡T?

eTq <˚X¯+˝À |ü⁄\T\T Ç+ø± m≈£ÿ&Ó ’Hê

ø£ì|ædüTÔHêïj·÷?

HÓeTfi¯fl≈£î bÕeTT\T n+fÒ m+‘√ Çwüº+. á

eT<Ûä́  ø±\+˝À sêeT>∑T+&É+ n&Ée⁄\˝À HÓeTfīfl

dü+K´ ô|]–+~ n+≥THêïs¡T.  BìøÏ ø±s¡D+

@$T{À Ä˝À∫+#·+&ç.

πødtdüº&û Ä<Ûës¡+>± Ç+‘·≈£î |üPs¡«+ ø£ì|æ+∫q

»+‘·Te⁄\T á s√E˝À¢ ø£ì|æ+#·&É+ ˝Ò<äT nì

‘Ó\Tk Ǫ̂+~ ø£<ë! ñ<ëVü≤s¡D≈£î sêeT>∑T+&É+ n≥M

ÁbÕ+‘·+ qT+&ç |ü⁄* n<äèX¯́ yÓTÆ+<ä+fÒ n~ Ä ìØí‘·

düú\+˝À e÷Á‘·y˚T n+‘·]+∫ b˛sTT+<äì ns¡ú+.

ø±˙ <˚X¯+˝Àì |ü\T ÁbÕ+‘ê˝À¢  eT]j·TT

Á|ü|ü+#·+˝Àì Ç‘·s¡ ÁbÕ+‘ê˝À¢ |ü⁄\T\T ñ+{≤sTT.

á uÛ Ñ÷$T MT<ä qT+&ç |ü⁄* C≤‹ |üP]Ô>±

ø£ì|æ+#·≈£î+&Ü n<äèX¯´yÓTÆ‘˚ <ëìì ªªn+‘·]+∫

b˛e&É+µµ (Extinct) n+{≤s.

ô|’ πødtdüº&û ˝≤+{Ï ø£<∏ä\T Á|ü|ü+#·+˝Àì Á|ü‹

#√≥ ñHêïsTT. Ç˝≤+{Ï |ü]dæú‘·T\T m+<äT≈£î #√≥T

#˚düT≈£î+≥THêïsTT? BìøÏ mes¡T u≤<ÛäT´\T?

MT ÁbÕ+‘·+˝À @<Ó ’Hê C≤‹ n+‘·]+∫

b˛sTT+<ë? yê{Ï >∑T]+∫ ‘Ó\TdüTø=ì sêj·T+&ç.
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Give your reasons for why organisms
become extinct.
How biodiversity is depleting in your
area? How to improve it?

Endangered species
Observe a sign board displayed at a zoo.

"Do you want to see the cruel creature
which damages the nature severely and its
biodiversity? Please turn this sign board"

(There is a mirror backside of the sign
board).

What does it say?

Endangered means, it is a
warning signal about the
organisms whose number has
declined rapidly and the
species might be wiped off
from the earth in near future.

Data of Endangered Species

Keeping track of endangered
Species.W.W.F.(World Wildlife Federation)
and the I.U.W.C (International Union for
Wildlife Conservation ) published a book
containing the details of endangered and
threatened species of Flora and Fauna called
as Red Data Book or Red List Book.

The Red data book symbolizes a warning
signal for those species which are
endangered and are to be protected.
Otherwise they are likely to become extinct
(disappear from earth for ever) in the near
future. The following figures show some
endangered species of plants and animals
of India.

Lion Red fox Single horned Rhino Vulture

     Spotted Chital Deer Loris Black spider Monkey Wild cat

Cycas Rauvolfia serpentina Nepenthes Sandalwood tree
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Ä Je⁄\T m+<äT≈£î n+‘·]+∫ b˛j·÷jÓ÷

ø±s¡D≤\T #·]Ã+#·+&ç.

MT ÁbÕ+‘·+˝À JeyÓ’$<Ûä´+ m˝≤ ø°åD‘·≈£î

>∑Tsö‘·Tqï~? n˝≤ »s¡>∑≈£î+&Ü m˝≤+{Ï #·s¡́ \T

#˚|ü≥ºe\dæ ñ+≥T+~?

Endangered species
z »+‘·T Á|ü<äs¡ÙqXÊ\ e<ä› ñqï ªªÁ|üø£≥q

|ü\ø£µµ MT<ä Ç˝≤ sêdæ ñ+~.

ˇø£ J$ eTq Á|üø£è‹ì, Je yÓ’$<Ûë´ìï

<Ûä«+dü+ #˚k Ǫ̂+~. Ä ø£è≤s¡yÓTÆq ÁbÕDÏì MTs¡÷

#·÷&Ü\qT≈£î+≥THêïsê? nsTT‘˚ á uÀs¡T¶qT

‹|üŒ+&ç.

(Ä Á|üø£≥q |ü\ø£ yÓqTø£ ˇø£ n<ä›+ ñ+~).

n~ @$T ‘Ó\T|ü⁄‘·T+~?

uÛÑ÷$T ô|’ ‘·–Zb˛‘·Tqï »+‘·Te⁄\ dü+K´,

uÛÑ$wǘ ‘·TÔ̋ À n+‘·]+∫b˛‘·Tqï »+‘·Te⁄\≈£î Á|üe÷<ä

dü÷∫ø£>± ôV≤#·Ã]ø£ #˚k˛Ô+~. Ç˝≤+{Ï Je⁄\qT

Ä|ü<ä̋ ÀqTqï C≤‘·T\T Ò̋<ë esêZ\T n+{≤s.

Á|ü|ü+#· eq´ ÁbÕDT\düe÷K´

WWF (world wild life
federation), n+‘·sê®rj·T eq´

ÁbÕDT\ dü+s¡ø£åD dü+|òüT+ IUWC
(International Union for Wild
life Conservation) n+‘·]+∫q,

n+‘·]+∫b˛‘·Tqï ˝Ò<ë Ä|ü<ä˝À ñqï yÓTTø£ÿ\T,

»+‘·Te⁄\ düe÷#êsêìï |ü⁄düÔø£ s¡÷|ü+˝À Á|ü#·T]düTÔ+~.

BìH̊ ¬s&é &̊{≤ ãTø̆ (Red data book) ̋ Ò<ë ª¬s&é *dtº

ãTø̆µµ (Red list book) n+{≤s¡T.

ª¬s&é &̊{≤ ãTø˘µµ n+‘·]+∫ b˛‘·Tqï C≤‹ Ò̋<ë

esêZ\qT dü+s¡øÏå+#·Tø√e\dæq nedüsêìï ‘Ó*j·TCÒùd

dü÷∫ø£>± ñ|üjÓ÷>∑|ü&ÉT‘·T+~. á Je⁄\qT

dü+s¡øÏ å+#·Tø√qf…Æ ¢‘˚ düMT|ü uÛ Ñ$wü´‘·TÔ˝ÀH˚ n$

n+‘·]+∫b˛‘êsTT. Ç$ n+‘·]+∫b˛j˚T Á|üe÷<ä+

ñqï uÛ≤s¡‘· <˚X¯+˝Àì yÓTTø£ÿ\T, »+‘·T C≤‘·T\

C≤_‘êqT dü÷∫kÕÔsTT. øÏ+~ |ü{≤\T |ü]o*+#·+&ç.
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 Do You Know?
Some of the endangered species

Flora  and Fauna                                Name of the species

           Plants (Flora) Orchids, sandalwood tree, cycas,Rauwolfia serpentina

          Animals (Fauna) Leopard, Indian Lion, Indian Wolf, Red Fox, Red  Panda, Tiger,
Wild Cat, Hyena.Crocodile (Gharial), Tortoise, python, Green sea
turtle, Peacock, Pelican, Great Indian horned bill, Golden monkey,
Lion tailed macaque,  Nilgiri Languor, Loris

Fig-4: Peacock White Tiger Ant Eater

Endemic Species
Observe the pictures and identify the

animals. Also try to find out where these
can be found?

Do you know?

Western Ghats support diverse plants
and animals. These are about 4,000
different types of plants in the Western
Ghats of which 1500 grow only in this
area and are called endemic of this area.
So far we have been using the term
species as endangered, extinct etc. but,
‘The Species Concept’ doesn’t include
all organisms. Species concept applies
to majority of the organisms that
interbreed among themselves or capable
of sexual reproduction. Many animals,
flowering plants and microorganisms
reproduce sexually.

Name some other endemic species of
India.  You can take help of books from your
school library or internet.

You may find that, these animals are
specifically found in certain regions of the world.

You are also aware of the fact that many
plants and animals are widely distributed
throughout the world. But some species of
plants and animals are found restricted to
some areas only. Plants or animal species
found restricted to a particular area of a
country are called Endemic Species.

Name an Endemic Species of our State?
You may notice that kangaroo is
endemic to Australia and Kiwi to
New Zealand.
Can you tell which among the above
pictures represent an endemic species
of India?
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Endemic species

á øÏ+~ |ü{≤\qT |ü]o*+∫, yê{Ïì

>∑T]Ô+#·+&ç. n˝≤π> á »+‘·Te⁄\T mø£ÿ&É

ø£ì|ækÕÔjÓ÷ ‘Ó\TdüTø√+&ç.

|ü•ÃeT ø£qTeT\T n<äT“¤‘·yÓTÆq JeyÓ’$<Ûë´ìøÏ

ì\j·÷\T. Çø£ÿ&É düTe÷s¡T 4000 C≤‘·T\≈£î #Ó+~q

$_Ûqï s¡ø± …̋’q yÓTTø£ÿ\THêïsTT. M{Ï̋ À 1500 s¡ø±\

yÓTTø£ÿ\T πøe\+ á ÁbÕ+‘êìπø |ü]$T‘·yÓTÆq

m+&É$Tø˘ C≤‘·T\THêïsTT.

Ç+‘·es¡≈£î C≤‘·T\T nH˚ |ü<ëìï n+‘·]+∫

b˛sTTq, Ä|ü<ä˝À ñqï Je⁄\≈£î ñ|üjÓ÷–dü÷Ô

e#êÃ+. ø±˙ ªC≤‹uÛ≤e+µ (Species concept)
nìï Je⁄\≈£î e]Ô+#·<äT. C≤‹uÛ≤e+ ˝…’+–ø£

Á|ü‘·T´‘·Œ‹Ô <ë«sê dü+‘êH√‘·Œ‹Ô »]ù| n~Ûø£ dü+U≤´ø£

Je⁄\≈£îe]ÔdüTÔ+~. ñ<ëVü≤s¡D≈£î nH̊ø£ »+‘·Te⁄\T,

|ü⁄wæŒ+#˚ yÓTTø£ÿ\T, eT]j·TT ø=ìï s¡ø±\ dü÷ø£åà

Je⁄\T.

á »+‘·Te⁄\T Á|ü|ü+#·+˝Àì ø=ìï Á|ü‘˚´ø£

ÁbÕ+‘ê\˝À e÷Á‘·y˚T ñ+{≤sTT. ø=ìï yÓTTø£ÿ\T,

»+‘·Te⁄\T Á|ü|ü+#·+ n+‘·{≤ yê´|æ+∫ ñ+&É&É+

≈£L&Ü MT≈£î ‘Ó\TdüT. ø±˙ ø=ìï C≤‘·T\ yÓTTø£ÿ\T,

»+‘·Te⁄\T ø=ìï ÁbÕ+‘ê\πø |ü]$T‘·yÓTÆ ñ+{≤sTT.

ˇø£ <˚X¯+ ˝Ò<ë ˇø£ Á|ü‘˚´ø£yÓTÆq ÁbÕ+‘êìπø

|ü]$T‘·yÓTÆ ñ+&̊ eèø£å, »+‘·T C≤‘·T\qT ªªm+&É$Tø̆

C≤‘·T\Tµµ (Endemic species) n+{≤s¡T.

eTq sêÁcÕºìπø |ü]$T‘·yÓTÆq ˇø£ m+&É$Tø˘

C≤‹ì ù|s=ÿq+&ç.

ªø£+>±s¡Tµ`ÄÁùdº*j·÷≈£î, ªøÏ$µ`q÷´õ˝≤+&é≈£î

#Ó+~q m+&É$Tø˘ Je⁄\T>± #Ó|üŒe#·TÃ.

ô|’ ∫Á‘ê˝À¢ @ »+‘·Te⁄ eTq <̊XÊìøÏ m+&É$Tø̆

C≤‹ ne⁄‘·T+~?

uÛ≤s¡‘·<̊X̄+˝Àì Ç‘·s¡ m+&É$Tø̆ C≤‘·T\ ù|s¡¢qT

‘Ó\T|ü+&ç. Ç+<äTø√dü+ MT bÕsƒ¡XÊ\ Á>∑+<∏ë\j·T

|ü⁄düÔø±\T Ò̋<ë n+‘·sê®\+ düVü‰j·T+ rdüTø√+&ç.

yÓTTø£ÿ\T Ä]ÿ&é‡, >∑+<Ûä+ #Ó≥Tº, ôd’ø£dt, düs¡Œ>∑+~∏ yÓTT<ä\>∑Tq$.

»+‘·Te⁄\T ∫s¡T‘·|ü⁄*, dæ+Vü≤+, ‘√&˚\T, mÁs¡qø£ÿ, mÁs¡bÕ+&Ü, |ü⁄*, m&Ü] |æ*¢

yÓTTdü*, ‘êuÒ\T, ø=+&É∫\Te, ã≥ºy˚Tø£ |æ≥º, ô|*ø±Hé, HÓeT*, Áπ>{Ÿ

Ç+&çj·THé Vü‰sYï_˝Ÿ, >√\¶Hé eT+ø°, \j·THé fÒ̋ Ÿ¶ eTø±ø˘, ˙\–] \+>∑÷sY,

˝≤]dt.
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But, all the organisms do not
reproduce sexually. There are several
organisms that produce by asexual mode
of reproduction. eg. bacteria, yeast cells,
hydra etc. The species concept does not
apply to all these.

Origin of biodiversity
and balance in nature

We know that many habitats
exist in nature which are quite
different from each other.

Natural calamities  like floods,
earthquakes, forest fires or human
intervention wipe out diverse forms in an
area, yet after some time we find organisms
growing in those areas.

The process often occurs as sudden
invasion of organisms like plants, insects,
microbes, humans etc. They interact with
each other and form new habitats and
increase in numbers till the habitat gets
balanced in its own manner.

Do you know?

Invasive Alien Species (IAS)?

When alien species (non native species) is introduced or
invades, it spreads throughout the natural habitats and
threatens biodiversity. Even transport of few species to new
environment becomes invasive. Their negative impacts on
food, security, plant, animal and human health can be extensive
and substantial. eg. The Spanish flag plant of the forests and
the water hyacinth of lakes are most notorious for invasions.In
cities like Hyderabad invasion of pigeons (a non native
species) lead to decrease in crows. Now a days a city like
Hyderabad lacks these natural scavengers.

Diversity is not only seen in wild plants
and animals. There is also a great diversity
in food crops. In our country we cultivate
around 1200 varieties of different species
of rice. If we take the example of rice alone
there are tens of thousands of varieties of
a single species of rice.

Ask your parents about various names
of paddy. You will learn more about variety
of food crops in the chapter ‘Production
of food from plants'.

Fig-5(a)
Hyderabad pigeon

Fig-5(b)
Water Hyacinth
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ø±˙ nìï Je⁄\˝À ̋ …’+–ø£ Á|ü‘·T´‘·Œ‹Ô <ë«sê

Á|ü‘·T´‘·Œ‹Ô »s¡T>∑<äT ø£<ë! mH√ï Je⁄˝À¢ n …̋’+–ø£

$<Ûëq+ <ë«sê Á|ü‘·T´‘·Œ‹Ô »s¡T>∑T‘·T+~. ñ<ëˆˆ

u≤´ø°º]j·÷, ádtºø£D≤\T, ôV’≤Á&Ü yÓTT<ä\>∑Tq$.

ø±e⁄q C≤‹ uÛ≤e+ nìï Je⁄\≈£î e]Ô+#·<äT.

Á|üø£è‹˝À nH˚ø£ ÄyêkÕ\T

e⁄+{≤j· Tì Ç$ y Ó ’$< Û ä ´+>±

ñ+{≤j·Tì eTq+ ‘Ó\TdüT≈£îHêï+.

n˝≤π> yÓ’$<Ûä́ yÓTÆq Á|üø£è‹˝À Je⁄\T

$$<Ûä s¡÷bÕ\T ø£*– ñ+{≤sTT.

Á|üø£è‹˝À á yÓ’$<Ûä́ yÓTÆq s¡÷bÕ\˙ï Á|üeTTK

bÕÁ‘·qT b˛wæ+#˚+<äT≈£î Á|üø£è‹ nH˚ø£ e÷sêZ\T

nqTdü]düT Ô+~. düVü≤» $|ü‘·T Ô˝… ’q es¡<ä\T,

uÛÑ÷ø£+bÕ\T, <ëyêq\+ ̋ Ò<ë e÷qe CÀø£́ + e\q

Ä ÁbÕ+‘·+˝Àì Je⁄\T |üP]Ô>± ‘·T&ç∫ ô|≥Tº≈£î

b˛‘êsTT. nsTTq|üŒ{Ïø° ø=+‘·ø±\+ ‘·s¡Tyê‘· Ä

ÁbÕ+‘·+˝À eTs¡\ JeC≤\+ ô|s¡>∑&É+ #·÷&Ée#·TÃqT.

yÓTTø£ÿ\T, »+‘·Te⁄\T, ø°≥ø±\T, dü÷ø£åàJe⁄\T,

yÓTT<ä˝…’q Je⁄\T Vü≤sƒê‘·TÔ>± ÄÁø£$T+#·Tø√e&É+

<ë«sê ̌ ø£ ÁbÕ+‘·+ ‹]– Äyêdü+>± e÷s¡T‘·T+~.

Ç$ ̌ ø£<ëì‘√ eTs=ø£{Ï |üs¡düŒs¡+ #·s¡́ \T »s¡|ü&É+

e\¢ ø=‘·Ô ÄyêkÕ\T @s¡Œ&É‘êsTT. Äyêdü+˝Àì Je⁄\

dü+K´ düeT‘·T\´+ nj˚T´ es¡≈£î Je⁄\ dü+K´

ô|s¡T>∑T‘·÷ ñ+&É&Üìï eTq+ >∑eTì+#·e#·TÃ.

Invasive alien species

$<˚o C≤‘·T\T (eTq ÁbÕ+‘êìøÏ #Ó+<äì C≤‘·T\T) ÄÁø£$T+∫q ̋ Ò<ë

Á|üy˚X¯ô|{Ïºq düú˝≤˝À¢ n$ $kÕÔs¡+>± yê´|æ+∫ nø£ÿ&É ñ+&˚ düVü≤»

ÄyêkÕ\qT ÄÁø£$Tdü÷Ô JeyÓ’$<Ûë´ìøÏ uÛ Ñ+>∑+ ø£*–kÕÔsTT. ø=‘·Ô

yê‘êes¡D+˝ÀøÏ @yÓ’Hê ø=ìï C≤‘·T\T s¡yêD≤ nsTT‘˚ n$ ≈£L&Ü Ä

düú̋ ≤ìï ÄÁø£$TkÕÔsTT. ÄVü‰s¡+, uÛÑÁ<ä‘·, yÓTTø£ÿ\T, »+‘·Te⁄\T, e÷qe

Äs√>∑́ + yÓTT<ä̋ …’q yê{Ïô|’q M{Ï Á|üuÛ≤e+ n~Ûø£+>± ñ+≥T+~. ñ<ëˆˆ

n&Ée⁄˝À¢ì ªªkÕŒìwtbòÕ¢>¥µµ yÓTTø£ÿ eT]j·TT #Ós¡Te⁄\T, ø±\Te\˝À ô|]π>

ª>∑TÁs¡|ü⁄ &Óø£ÿµ yÓTTø£ÿ\T á $<ÛäyÓTÆq ÄÁø£eTD\≈£î ‘·–q  ñ<ëVü≤s¡D\T.

ôV’≤<äsêu≤<é ˝≤+{Ï |ü≥ºD≤\˝À eTq ÁbÕ+‘êìøÏ #Ó+<äì C≤‹ bÕe⁄sê\

ÄÁø£eTD e\¢  kÕúìø£+>± ñ+&˚ ø±≈£î\ dü+K´ ‘·–Zb˛sTT+~. Ç˝≤+{Ï

|ü≥ºD≤\˝À á düVü≤» bÕ]X¯ó<ä∆́  ø±]à≈£î\ (ø±≈£î\T) ø=s¡‘· Á|üdüTŒ¤≥+>±

ø£ì|æk˛Ô+~.

yÓTTø£ÿ\T, »+‘·Te⁄\˝À e÷Á‘·y˚T ø±≈£î+&Ü

ÄVü‰s¡|ü⁄ |ü+≥˝À¢ ≈£L&Ü >=|üŒ yÓ’$<Ûä́ + ø£qã&ÉT‘·T+~.

eTq <̊X̄+˝À düTe÷s¡T>± 1200 $_Ûqï s¡ø±\ C≤‘·T\≈£î

#Ó+~q e]ì |ü+&çdüTÔHêïs¡T. πøe\+ ̌ ø£ÿ e]ì e÷Á‘·ẙT

ñ<ëVü≤s¡D>± rdüTø=ì |ü]o*ùdÔ ø=ìï y˚\ s¡ø±\

C≤‘·T\Tqï≥T¢ ‘Ó\TdüTÔ+~.

$$<Ûä e] e+>∑&Ü\ ù|s¡¢qT MT ‘·*¢<ä+Á&ÉT\qT

n&ç– ‘Ó\TdüTø√+&ç. ÄVü‰s¡|ü⁄ |ü+≥˝À¢ yÓ’$<Ûä´+

>∑T]+∫ ªªyÓTTø£ÿ\ qT+&ç ÄVü‰s¡ ñ‘·Œ‹Ôµµ n<Ûë´j·T+˝À

H˚s¡TÃ≈£î+{≤s¡T.
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Importance of biodiversity and its
conservation

Why should we conserve a small insect
like a bee or a butterfly?

Observe the above two insects. They are
sucking nectar from the flowers. In what
way do the flowers get benefit? Most of the
flowers get pollinated
through bees and
butterflies. The number of
these insects are decreasing
due to spraying of
pesticides, insecticides.

What  will happen if these insects
become extinct?
What can be done to save these insects?

Measures of saving plants (flora) and
animals (fauna) so that they are not lost
from the earth surface are carried out
through conscious steps of conservation.
Government of India has taken initiative to
conserve wildlife by making National parks
and Sanctuaries which are certain forest
areas to conserve forest, flora and fauna
from being destroyed.

Efforts towards conservation
Conservation of plants and animals

means protecting them from extinction
from the earth by following certain
methods and steps.

To protect forests, wildlife,  plants and
animals from extinction, the Government
of India is working to conserve biodiversity
through the establishment of National Wild
Life Sanctuaries and National Parks.

Let us read a case study:  Project
Tiger

Tiger the largest member
of the cat family is the most
threatened of the world’s
carnivores. India has 60% of
the world’s tigers.

For the past few years the tigers
population decreased to an average of
35% due to poaching and other reasons.
In 1972 Government of India launched
this project to save the tiger from the
brink of extinction. The health of the
ecosystem depends on the well being
of tiger. At present there are 50 tiger
reserves in our country tiger area
occupancy found to be stable at 88,985
km2.  According to National Tiger
Conservation Authority (Project Tiger)
report 2019- the number of tigers
present in our country is between 2603-
3346. The success of  the project was
achieved by enforcement of strict anti
poaching measures and scientific
conservation practices.

Fig-8: Tiger

Fig-6: Butterfly     Fig-7: Honey bee

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA
Let us read a case study:  Project

SCERT, T
ELA

NGANA
Let us read a case study:  Project

Tiger the largest member

SCERT, T
ELA

NGANATiger the largest member
of the cat family is the most

SCERT, T
ELA

NGANAof the cat family is the most
threatened of the world’s

SCERT, T
ELA

NGANA
threatened of the world’s
carnivores. India has 60% of

SCERT, T
ELA

NGANA
carnivores. India has 60% of
the world’s tigers.

SCERT, T
ELA

NGANA
the world’s tigers.

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

What  will happen if these insects

SCERT, T
ELA

NGANA

What  will happen if these insects

What can be done to save these insects?

SCERT, T
ELA

NGANA

What can be done to save these insects?
Measures of saving plants (flora) and

SCERT, T
ELA

NGANA

Measures of saving plants (flora) and
animals (fauna) so that they are not lost

SCERT, T
ELA

NGANA

animals (fauna) so that they are not lost
from the earth surface are carried out

SCERT, T
ELA

NGANA

from the earth surface are carried out
through conscious steps of conservation.

SCERT, T
ELA

NGANA

through conscious steps of conservation.
Government of India has taken initiative to

SCERT, T
ELA

NGANA

Government of India has taken initiative to
conserve wildlife by making National parks

SCERT, T
ELA

NGANA

conserve wildlife by making National parks
and Sanctuaries which are certain forestSCERT, T

ELA
NGANA

and Sanctuaries which are certain forest
areas to conserve forest, flora and faunaSCERT, T

ELA
NGANA

areas to conserve forest, flora and fauna
from being destroyed.
SCERT, T

ELA
NGANA

from being destroyed.
SCERT, T

ELA
NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA

SCERT, T
ELA

NGANA



179

∫qï ø°≥ø± …̋’q ‘̊HÓ{°>∑ ̋ Ò<ë d”‘êø√ø£∫\Tø£\qT

eTq+ m+<äT≈£î dü+s¡øÏå+#ê*?

n&Ée⁄\T, eq´Je⁄\T, yÓTTø£ÿ\T, »+‘·Te⁄\T

n+‘·]+∫ b˛≈£î+&Ü s¡øÏå+#·&ÜìøÏ uÛ≤s¡‘·Á|üuÛÑT‘·«+

C≤rj·T eq´ ÁbÕDÏ dü+s¡ø£åD πø+Á<ë\T, C≤rj·T

ñ<ë´qeHê\T HÓ\ø=*Œ M{Ï <ë«sê JeyÓ’$<Ûë´ìï

ø±bÕ&É&ÜìøÏ ø£èwæ #˚k Ǫ̂+~.

|æ*¢ C≤‹øÏ #Ó+~q |ü⁄*

e÷+kÕVü‰s¡ »+‘·Te⁄˝À¢ m≈£îÿe

Ä|ü<ä˝À ñqï »+‘·Te⁄>±

e÷]+~.  n+‘·]+∫ b˛j˚T

Á|üe÷<ä+˝À |ü&ç+~. Á|ü|ü+#·

|ü⁄\T\ »HêuÛ≤˝À <ë<ë|ü⁄ 60% |ü⁄\T\T

uÛ≤s¡‘·<˚X¯+˝À ñHêïsTT.

ô|’ ¬s+&ÉT ø°≥ø±\qT

>∑eTì+#·+&ç. n$ |ü⁄cÕŒ\ qT+&ç

eTø£s¡+<ëìï |”\TdüTÔHêïsTT. M{Ï

<ë«sê |ü⁄cÕŒ\T m˝≤ ˝≤uÛÑ

|ü&É‘êsTT?

|ü⁄cÕŒ\T m≈£îÿe>± ‘̊HÓ{°>∑\T, d”‘êø√ø£∫\Tø£\

e+{Ï ø°≥ø±\ <ë«sê |üsê>∑dü+|üs¡ÿ+ »s¡T|ü⁄

≈£î+{≤sTT. ÁøÏ$Tdü+Vü‰s¡ø±\T, ø°≥ø£HêX¯ø±\T

yÓTT<ä̋ …’q yê{Ïì $#·ø£åD≤s¡Væ≤‘·+>± |æ∫ø±Ø #̊j·T≥+

e\q Vü‰ìø£s¡ ø°≥ø±\‘√ u≤≥T Ç$ ≈£L&Ü

#·ìb˛‘·THêïsTT.  n+<äTe\¢ ñ|üjÓ÷>∑|ü&˚ ø°≥ø±\

dü+K´ s√Es√E≈£î ‘·–Zb˛‘√+~.

Ç˝≤ ø°≥ø±\T n+‘·]+∫b˛‘˚ @eTe⁄‘·T+~?

á ø°≥ø±\qT ø±bÕ&É&ÜìøÏ @$T #˚j·Te#·TÃ?

yÓTTø£ÿ\T, »+‘·Te⁄\qT dü+s¡øÏå+#·&É+ n+fÒ

Ç$ uÛÑ÷$Tô|’ qT+&ç n<äèX¯´eTe≈£î+&Ü ø=ìï

|ü<ä∆‘·T\T, k˛bÕHê\qT nqTdü]+#·&É+ <ë«sê

ø±bÕ&ÉTø√e&Éy˚T.

ø=ìï dü+e‘·‡sê\T>± |ü⁄\T\qT y˚{≤&ÉT‘·÷

ñ+&É&É+ (Poaching) e\q yê{Ï »HêuÛ≤ dü>∑≥T

35 XÊ‘êìøÏ ‘·–Z+~. |ü⁄\T\T n+‘·]+∫ b˛≈£î+&Ü

uÛ≤s¡‘·Á|üuÛÑT‘·«+ 1972˝À á ªf…Æ>∑sY ÁbÕC…≈£îºµqT

ÁbÕs¡+_Û+∫+~. |ü⁄\T\qT dü+s¡øÏå+#·Tø√e&É+

<ë«sê Äes¡D e´edüú\qT ø±bÕ&ÉTø√e#·TÃ.

Á|üdüTÔ‘êìøÏ eTq <˚X¯+˝À 50 |ü⁄* dü+s¡ø£åD

πø+Á<ë\T 88985 #·.øÏ.MT. |ü]~Û˝À dæús¡+>±

$düÔ]+∫ ñHêïsTT. C≤rj·T |ü⁄\T\ dü+s¡ø£åD

n<∏ë]{Ï (National Tiger Conservation Authority)
ìy˚~ø£̀ 2019 Á|üø±s¡+ Á|üdüTÔ‘·+ eTq <˚X¯+˝À

düTe÷s¡T 2603`3346 es¡≈£î |ü⁄\T\Tqï≥T¢

‘ Ó\Td ü T Ô+~. ø £] ƒq # ·{≤ º\T, y ˚≥ Ç‘ ·s ¡

ø±s¡́ ø£̋ ≤bÕ\T ìùw~Û+#·&É+, XÊÁd”Ôj·T dü+s¡ø£åD

|ü<ä∆‘·T\ <ë«sê á ÁbÕC…≈£îº $»j·Te+‘·yÓTÆ+~.
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Think and discuss

How can project tiger help to save
wildlife?

What will happen to deer population
in a forest where tiger population has
gone down?

What will happen to the plants in such
an area where tiger inhabit?

Why protection of forest is a must?

The above case study of project tiger
clearly shows that  it’s not just saving the
tiger but conservation of other flora and
fauna related to the tiger is also very
important. For example if a tiger has to be
saved, its food web should be protected. The
tiger depends on deer and many other
herbivores for food. If the tiger disappears,
the deer and other herbivore population will
increase and that would affect the flora of
the area.

All organisms in nature influence each
other, in some way or the other so we need
to protect all of them. Hence, many areas
of forests have been protected against
human interference.

 Activity-5
Let us recall ‘Forest our life’ that you

studied in the previous class. Have a
discussion in your class about forest and
forest people who help to conserve
biodiversity. Write a note on what you
understood by human intervention and its
impact?

Are not humans a part of the nature as

well?

There are many people who are

completely dependent on forests and live

there. What will happen to them if they are

removed and not allowed to live in the

forest?

National park and a sanctuary

A national park is a large area hitched to

conserve wild life, particularly the wild

animal species in their natural habitat. For

example lions, tigers, rhinocerores etc. No

human activity is allowed there in any form.

Even grazing of domestic animals is

prohibited e.g. Jim  Corbett National Park,

Uttarakhand.

A sanctuary  is a place where

conservation  of species takes place with

an objective of allowing human activity in

a limited way without effecting the habitat.

Eg. Pakhal Sanctuary Warangal.

Collect information about various

National Parks and Bird Sanctuaries in

our country and show in India map.
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|ü≈£åî\T, »+‘·Te⁄\ e÷~]>±H˚ e÷qe⁄&ÉT

≈£L&Ü Á|üø£è‹˝À ˇø£ uÛ≤>∑y˚THê? MTπseT+{≤s¡T.

#ê˝≤eT+~ Á|ü»\T |üP]Ô>± n&É$ô|’ Ä<Ûës¡|ü&ç

J$düTÔHêïs¡T. n&É$ì ø±bÕ&ÉTø√e&É+ M] J$‘·+˝À

Á|ü<Ûëq ø±s¡´Áø£eT+>± ñ+≥T+~. ˇø£y˚fi¯ M]øÏ

n&É$˝Àì ø=ìï ÁbÕ+‘ê\˝À Á|üy˚X¯+ ̋ Ò≈£î+&Ü #˚dæ

yê]ì nø£ÿ&É qT+&ç ‘·]y˚TùdÔ @eTe⁄‘·T+~?

C≤rj·T bÕs¡Tÿ\T nq>± ˇø£ $XÊ\yÓTÆq

düú\+˝À eq´C≤‹ Je⁄\qT ñ<ëVü≤s¡D≈£î dæ+Vü‰\T,

|ü⁄\T\T, K&ÉZeTè>±\T yÓTT<ä\>∑T yê{Ïì düVü≤»yÓTÆq

Äyêdü+˝À dü+s¡øÏå+#˚ Á|ü<˚XÊ\T. á Á|ü<˚XÊ\˝À

e÷qe ø±s¡´ø£˝≤bÕ\qT @ s¡÷|ü+˝À ≈£L&Ü

nqTeT‹+#·s¡T. |üX¯óe⁄\T >∑&ç¶y˚Tj·T&É+ ≈£L&Ü

ìùw~ÛkÕÔs¡T. ñ<ëVü≤s¡D≈£î õyéT ø±¬s“{Ÿ H˚wüq˝Ÿ

bÕs¡Tÿ`HÓ’q{≤˝Ÿ (ñ‘·ÔsêK+&é).

dü+s¡ø£åD πø+Á<ä+ (sanctuary) nq>± C≤‘·T\qT

dü+s¡øÏå+#˚ \ø£ǻ +‘√ @sêŒ≥T #˚dæq düú\+. Äj·÷

JeC≤‘·T\ ÄyêkÕ\ô|’ Á|üuÛ≤e+ #·÷|ü≈£î+&Ü ñ+&̊

$< Û ä+>± e÷qe # ·s ¡ ´\qT | ü]$T‘ ·+>±

nqTeT‹kÕÔs¡T. ñ<ëVü≤s¡D≈£î bÕø±\ eq´dü+s¡ø£åD

πø+Á<ä+, es¡+>∑̋ Ÿ.

eTq <˚X¯+˝À >∑\ C≤rj·T bÕs¡Tÿ\T, |ü≈£åî\

dü+s¡ø£åD πø+Á<ë\ düe÷#ês¡+qT ùdø£]+∫

uÛ≤s¡‘·<˚X¯ |ü≥+˝À >∑T]Ô+#·+&ç.

n&É$ì, eq´ÁbÕDT\qT ø±bÕ&É≥+˝À ªf…Æ>∑sY

ÁbÕC…øº̆Yµ m˝≤ ñ|üjÓ÷>∑|ü&ÉT‘·T+~?

‘·–Zb˛‘·Tqï |ü⁄\T\ dü+K´ n&É$˝À õ+ø£\

dü+K´ô|’ m˝≤+{Ï Á|üuÛ≤e+ #·÷|ü⁄‘·T+~?

n˝≤+{Ï ÁbÕ+‘ê˝À¢ yÓTTø£ÿ\ô|’ m˝≤+{Ï Á|üuÛ≤e+

ñ+≥T+~?

n&Ée⁄\qT dü+s¡øÏå+#·e\dæq ÄeX̄´ø£‘· @$T{Ï?

f… Æ> ∑s Y ÁbÕC…ø˘ º n+fÒ πøe\+ |ü⁄\T\qT

dü+s¡øÏå+#·&Éy˚T ø±≈£î+&Ü yê{Ï‘√ bÕ≥T Ç‘·s¡

yÓTTø£ÿ\T, »+‘·Te⁄\qT ≈£L&Ü dü+s¡øÏå+#·&É+. |ü⁄*ì

ø±bÕ&É{≤ìøÏ <ëì ÄVü‰s¡ C≤\ø±ìï ø±bÕ&Ü*.

ÄVü‰s¡+ ø=s¡≈£î |ü⁄* õ+ø£\T Ç‘·s¡ XÊø±Vü‰s¡

»+‘·Te⁄\ô|’ Ä<Ûës¡|ü&ÉT‘·T+~. ˇø£y˚fi¯ |ü⁄*

n+‘·]+∫b˛‘̊ õ+ø£\T, Ç‘·s¡ XÊø±Vü‰s¡ »+‘·Te⁄\

»HêuÛ≤ ô|]– Ä ÁbÕ+‘·+˝Àì yÓTTø£ÿ\ô|’ Á|üuÛ≤e+

#·÷|ü⁄‘·T+~.

Á|üø£è‹˝À nìï Je⁄\T ˇø£<ëìô|’ ˇø£{Ï

Ä<Ûës¡|ü&É≥y˚T ø±ø£ yê{Ï̋ À n$ @<√ $<Ûä+>± Á|ü‹

#·s¡́ \T »s¡T|ü⁄‘·T+{≤sTT. n+<äTπø M{Ïì s¡øÏå+#·&É+,

yÓ’$<Ûë´ìï ø±bÕ&É&É+ nedüs¡+. n|ü&ÉT e÷Á‘·y˚T

n&Ée⁄˝À¢ì #ê˝≤ ÁbÕ+‘ê\T e÷qe#·s¡́ \ e\q

n+‘·sêj·T+ ø£\T>∑≈£î+&Ü dü+s¡øÏå+#·ã&ÉT‘êsTT.

øÏ+~ ‘·s¡>∑‹˝À #·~$q ªn&É$ eTq J$‘·+µ

nH˚ bÕsƒê´+XÊìï >∑Ts¡TÔ ‘Ó#·TÃø√+&ç. Je yÓ’$<Ûë´ìï

dü+s¡øÏå+#·&É+˝À Ä~yêdüT\ bÕÁ‘· >∑T]+∫ $es¡+>±

MT ‘·s¡>∑‹˝À #·]Ã+#·+&ç. e÷qe #·s¡́ \ >∑T]+∫

MTπø$T ns¡úeTsTT+<√ $es¡+>± sêj·T+&ç.
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Do you know?

Some endangered animals are brought

from the wild area and raised in the zoo

and released into the wild area again.

Here some conservationists disguised as

pandas feed the animal before leaving it

into the wild. It gives a natural feeling of

being fed by mother and living between

the pandas. They can survive without

human care. Conservation of

biodiversity is an important issue to

protect our nature for the future

generations. Follwoing is a project idea.

Lakes and streams are drying up and

plenty of organisms living there are

being lost. Suggest some ways in which

these areas could be conserved. You

could refer to your class VII textbook

for the same.

Project work
Birds migration and its effect on
biodiversity of an area

Look at the sky in the
morning and evening.

Do you observe birds flying
in groups?

(if possible use a binocular for a better
vision)

Note the types of birds observed
everyday for atleast a period of 6 months.

• Did you get the same number and types
of birds every day?

• Was there any sudden variation in a
particular season?

• Did you notice any new type of bird
population in any season?

• Discuss with your friends about the
effect of the presence of such
population.

• Why do these birds move from one
place to another?

• Sometimes at night we see birds flying
in groups. Where do they fly? Think.

Fig-10: Birds flying
in the evening

Fig-9: Birds flying
in the morning
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bÕ+&Ü e+{Ï ø=ìï n+‘·]+∫b˛‘·Tqï

»+‘·Te⁄\qT n&Ée⁄\ qT+&ç ‘Ó∫Ã p\˝À

ô|+∫ ‹]– n&Ée⁄˝À¢øÏ e<ä*ô|&É‘ês¡T. Çø£ÿ&É

ø=+‘·eT+~ dü+s¡ø£å≈£î\T ªbÕ+&Üµ e÷~]>±

eTTdüT>∑T\T <Ûä]+∫ ÄVü‰s¡+ ‹ì|æ+∫ ‘·sê«‘·

n&É$˝ÀøÏ e~ Ò̋düTÔqï <äèX¯́ + #·÷&É+&ç. Ç˝≤

#̊j·T≥+ e\q bÕ+&Ü düVü≤»+>± ‘·*¢ <ä>∑Zs¡ bÕ\T

‘ê>∑T‘·÷ ªbÕ+&Ü\µ eT<Ûä́  ô|]–q  nqTuÛÑ÷‹ì

bı+<äT‘·T+~. m~–q ‘·sê«‘· Ç~ e÷qe

d ü+s ¡ø £ åD ˝ Ò≈ £ î+&Ü ≈ £L&Ü n& É$˝À

J$+#·>∑\<äT.

ñ<äj·T+, kÕj·T+Á‘·+ y˚fi¯˝À¢

Äø±XÊìï >∑eTì+#·+&ç. |ü≈£åî\T

>∑T+|ü⁄˝À ¢ m>∑Ts¡T‘·÷ yÓfi¯fl≥+

> ∑eTì+#êsê? (kÕ< Û ä ´y Ó T Æ‘ ˚

u…’Hê≈£î´\sY‡ ñ|üjÓ÷–+∫ eT]+‘·

ì•‘·+>±  #·÷&É+&ç).  Äs¡T HÓ\\ ø±\e´e~Û̋ À

Á|ü‹s√E >∑eTì+∫q |ü≈£ åî\ s¡ø±\ C≤_‘ê

sêj·T+&ç.

Á|ü‹s√E π̌ø s¡ø£yÓTÆq |ü≈£åî\T ø£ì|æ+#êj·÷?

Á|ü‘˚́ øÏ+∫ ø=ìï ø±˝≤\˝À Vü≤sƒê‘·TÔ>± @yÓ’Hê

e÷s¡TŒ\T @s¡Œ&çHêj·÷?

ø=‘· Ô s ¡ø £+ |ü≈ £ å î\qT @ ø±\+˝ÀHÓ ’Hê

>∑eTì+#êsê?

Ç˝≤+{Ï |ü≈£åî\T |ü]düsê\ MT<ä #·÷ù| Á|üuÛ≤e+

>∑T]+∫ MT ùdïVæ≤‘·T\‘√ #·]Ã+#·+&ç.

|ü≈£åî\T ˇø£#√≥ qT+&ç eT]jÓTTø£ #√{ÏøÏ

m+<äT≈£î e\dü yÓfi¯‘êsTT?

ˇø√ÿkÕ] sêÁ‹y˚fi¯˝À |ü≈£ å î\ >∑T+|ü⁄\T

m>∑Ts¡T‘·÷ yÓfi¯fl≥+ #·÷dü÷Ô ñ+{≤+. Ç$

mø£ÿ&çøÏ b˛‘êsTT? Ä˝À∫+#·+&ç.

ø=\qT\T, düs¡düT‡\T m+&çb˛e&É+ e\q nH̊ø£

Je⁄\T q•+∫b˛‘·THêïsTT. M{Ïì m˝≤

dü+s¡øÏå+#·Tø√yê˝À e÷sêZ\T Ä˝À∫+#·+&ç.

M{Ï ø√dü+ nedüs¡yÓTÆ‘˚ 7e‘·s¡>∑‹ kÕe÷q´

XÊÁdüÔ+ bÕsƒ¡́ |ü⁄düÔø±ìï eT∞fl #·<äe+&ç.
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Sometimes some birds live in the same
habitat throughout the year. Other birds which
don’t have permanent nest and join into small
flocks and move from one region to the other
for food and shelter(nesting habits) are called
as ‘migratory birds’, and such phenomenon
is called as 'migration'.

During rainy season most of the birds
from far away places migrate to Kolleru and
Pulikot lakes of Andhra Pradesh. They build
their nests on the trees in the nearby villages
also. In the olden days people believed that
these migrated birds are
divine ones. They
protect the trees and
their habitats. But now-
a-days most of the trees
are being cut down.
There is hardly any
place for birds to build their nests. Hence,
the migrating birds are changing their habitats.

Think and discuss in what way human
activities disturb biodiversity.

Do you know the Siberian cranes to escape
the winter and food shortage migrate from
Siberia (Russia) to India covering a long
distance? Collect information about bird
migration from your school library or internet
and make a booklet on bird migration.

A small step towards saving
forests-Recycling of paper

A student of an
Engineering college sent a
message to his teacher on mobile
‘Please stop examination - Save trees’.

Even though it is a funny comment, it
raises the need of thought towards reducing
usage of paper and importance of recycling
of paper.

Why should we recycle paper?

We write many things on paper.  Often
we waste more paper than we write.
Incompletely written papers or scribbled
ones are usually wasted.

Try to list where paper in generally
misused.

As papers are valuable products made
from a green source, which is decreasing
day by day we should use it carefully.

To make a ton of paper around 15-25
trees have to be cut down.  Wasting paper
or using more paper means felling more
number of trees causing deforestation.

Using more paper involves using more
chemicals that’s harmful to us and nature
too. Another interesting fact is that the
paper can be reused by recycling it 5-7
times.

Project Work
How to make recycled paper from  waste
news papers?

Materials: 2 plastic tubs, wooden
spoon, water, clean cotton cloth, old news
papers, wire screen, measuring cup,
plastic wrap, blender, heavy books / roller.

Fig.-11: Crane
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ø=ìï dü+<äsê“¤˝À¢ |ü≈£åî\T ˇπø Äyêdü+˝À

dü+e‘·‡s¡eT+‘ê J$kÕÔsTT. XÊX̄«‘· >∑÷fīófl ̋ Òì ø=ìï

|ü≈£åî\T >∑T+|ü⁄\T>± @s¡Œ&ç ̌ ø£ ÁbÕ+‘·+ qT+&ç eTs√

ÁbÕ+‘êìøÏ ÄVü‰s¡+, ìyêdü+˝À Á|ü‘·T´‘·Œ‹Ô ø=s¡≈£î

|üj·TqeTe⁄‘·T+{≤sTT. BìH̊ ªe\düµ (Migration)
n+{≤s¡T. n˝≤+{Ï |ü≈£åî\qT ªe\dü|ü≈£åî\Tµ n+{≤s¡T.

esê¸ø±\+˝À mH√ï s¡ø±\ |ü≈£åî\T Ä+Á<ÛäÁ|ü<̊XŸ̋ Àì

ø= Ò̋¢s¡T, |ü⁄*ø±{Ÿ düs¡düT‡\≈£î e\dü ekÕÔsTT. Ç˝≤

e\dü e∫Ãq |ü≈£åî\T düMT|ü+˝À >∑\ Á>±e÷˝À¢  ≈£L&Ü

>∑÷fīflqT  ø£&ÉT‘·T+{≤sTT. |üPs¡« ø±\+˝À Á|ü»\T

e\dü |ü≈£ åî\ sêø£qT X¯ó

uÛÑdü÷#·ø£+ nì qẙTàyês¡T.

n$ ìyêdü+ ñ+&˚ #Ó≥T¢,

‘êe⁄\qT s¡øÏå+#̊yês¡T. ø±˙

á s√E˝À¢ n~Ûø£+>± #Ó≥T¢

q]øÏẙ‘·≈£î >∑Ts¡e⁄‘·THêïsTT.

|ü≈£åî\T >∑÷fīófl ø£≥Tºø√&ÜìøÏ

nqTyÓ’q düú̋ ≤\T Ò̋≈£î+&Ü b˛‘·THêïsTT. n+<äTe\¢

e\dü|ü≈£åî\T ‘·eT $&ç~ì e÷s¡TÃ ≈£î+≥THêïsTT.

e÷qeÁøÏj·T\T JeyÓ’$<Ûä́ +ô|’ m˝≤+{Ï Á|ü‹≈£L\

Á|üuÛ≤e+ #·÷|ü⁄‘·THêïjÓ÷ Ä˝À∫+#·+&ç.

o‘êø±\|ü⁄ #·* rÁe‘·, ÄVü‰s¡ø=s¡‘·qT

‘·|æŒ+#·Tø√&ÜìøÏ ôd’;]j·÷ ø=+>∑\T s¡cÕ´˝Àì

ôd’;]j·÷ qT+&ç Ç+&çj·÷ #̊s¡&ÜìøÏ ø=ìï ẙ\

øÏ̋ ÀMT≥s¡T¢ |üj·TìkÕÔj·Tì MT≈£î ‘Ó\TkÕ? |ü≈£åî\

e\düô|’ düe÷#êsêìï MT bÕsƒ¡XÊ\ Á>∑+<∏ë\j·T+ ̋ Ò<ë

Ç+≥sYHÓ{Ÿ qT+∫ ùdø£]+∫ ˇø£ |ü⁄dü Ôø±ìï

‘·j·÷s¡T#̊j·T+&ç.

ˇø£ ø±˝ÒJ $<ë´]ú ‘·q

ñbÕ<Ûë´j·TT&ç yÓTTu…’˝Ÿ bò˛qTøÏ

ˇø£ dü+øÏå|üÔ dü+<˚X¯+ (SMS)

|ü+bÕ&ÉT. ªª<äj·T#˚dæ |üØø£å\T

Ä|ü+&ç̀ #Ó≥¢qT ø±bÕ&É+&çµµ.

Ç~ ˇø£ ∫*|æ yê´U≤´q+ nsTTq|üŒ{Ïø°

ø±–‘ê\ $ìjÓ÷>∑+ ‘·–Z+#·≥+ eT]j·TT ø±–‘·+

Øôd’øÏ¢+>¥ #˚ùd ÁbÕeTTK´‘·qT >∑T]+∫q Ä˝À#·q

πs¬ø‹Ô+#˚ $<Ûä+>± ñ+~.

eTq+ sêdüTø√e&Üìπø ø±≈£î+&Ü Ç+ø± mH√ï

|üqT\≈£î ø±–‘·+ ñ|üjÓ÷–kÕÔ+. ø±˙ ‘·s¡#·T>±

sêj·T&É+ ø£Hêï m≈£îÿe>± eè<Ûë #̊kÕÔ+. ndü+|üP]Ô>±

sêdæq ø±–‘ê\T, ∫‘·TÔø±–‘ê\T, yêsêÔ |üÁ‹ø£\qT

kÕ<Ûës¡D+>± bÕπskÕÔ+.

kÕ<Ûës¡D+>± @@ dü+<äsê“¤\˝À ø±–‘ê\T

<äT]«ìjÓ÷>∑+ ne⁄‘·T+{≤jÓ÷ C≤_‘ê sêj·T+&ç.

|ü#·Ã{Ï eqs¡T\ qT+&ç ‘·j·÷s¡j̊T´ á ø±–‘·|ü⁄

ñ‘·Œ‘·TÔ\T s√Es√E≈£î ‘·–Zb˛‘·THêïsTT. n+<äTπø

M{Ïì ãVüQ C≤Á>∑‘·Ô>± $ìjÓ÷–+#ê*.

ˇø£ ≥qTï ù||üsY ‘·j·÷s¡T #̊j·T&ÜìøÏ düTe÷s¡T

15`25 eèøå±\T q]øÏẙj·÷*‡ ñ+≥T+~. ø±–‘êìï

eè<∏ë #˚j·T≥+ Ò̋<ë Ç+ø± n~Ûø£+>± ø±–‘ê\T

$ìjÓ÷–+#·&É+ n+fÒ n~Ûø£dü+K´˝À #Ó≥T¢ q]øÏ

y˚j·T&Éy˚T ne⁄‘·T+~ ø£<ë!

n~Ûø£+>± ù||üs¡T¢ $ìjÓ÷–+#·&É+ n+fÒ n~Ûø£

Vü‰ìø£s¡ s¡kÕj·THê\T ù||üsY ‘·j·÷Ø˝À $ìjÓ÷–dü÷Ô

Á|üø£è‹øÏ Vü‰ì #˚j·T&Éy˚T. eTs√ ÄdüøÏÔø£s¡ $wüj·T

y˚T$T≥+fÒ ø±–‘êìï 5qT+&ç 7kÕs¡T¢ Øôd’øÏ¢+>¥ #˚dæ

$ìjÓ÷–+#·e#·TÃ.

eè<Ûë yêsêÔ|üÁ‹ø£\‘√ Øôd’øÏ˝Ÿ ¶ ø±–‘êìï

‘·j·÷s¡T#˚j·T&É+ m˝≤?

 ¬s+&ÉT bÕ¢dæºø˘ ‘=f…º\T,

ø£Ás¡ >∑]f…, ˙s¡T, X¯óÁuÛÑyÓTÆq q÷\T <äTdüTÔ\T, bÕ‘·

yêsêÔ |üÁ‹ø£\T, yÓ’sY Ád”ÿHé, ø=\bÕÁ‘·, bÕ¢dæºø˘ #·T≥º,

u…¢+&ÉsY (mixer) ãs¡TyÓ’q |ü⁄düÔø±\T, s√\sY.
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eTq+ sêdüTø√e&Üìπø ø±≈£î+&Ü Ç+ø± mH√ï

|üqT\≈£î ø±–‘·+ ñ|üjÓ÷–kÕÔ+. ø±˙ ‘·s¡#·T>±

SCERT, T
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NGANA|üqT\≈£î ø±–‘·+ ñ|üjÓ÷–kÕÔ+. ø±˙ ‘·s¡#·T>±

sêj·T&É+ ø£Hêï m≈£îÿe>± eè<Ûë #̊kÕÔ+. ndü+|üP]Ô>±
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NGANAsêj·T&É+ ø£Hêï m≈£îÿe>± eè<Ûë #̊kÕÔ+. ndü+|üP]Ô>±
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nqTyÓ’q düú̋ ≤\T Ò̋≈£î+&Ü b˛‘·THêïsTT. n+<äTe\¢
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nqTyÓ’q düú̋ ≤\T Ò̋≈£î+&Ü b˛‘·THêïsTT. n+<äTe\¢

e\dü|ü≈£åî\T ‘·eT $&ç~ì e÷s¡TÃ ≈£î+≥THêïsTT.

SCERT, T
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e\dü|ü≈£åî\T ‘·eT $&ç~ì e÷s¡TÃ ≈£î+≥THêïsTT.

e÷qeÁøÏj·T\T JeyÓ’$<Ûä́ +ô|’ m˝≤+{Ï Á|ü‹≈£L\
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e÷qeÁøÏj·T\T JeyÓ’$<Ûä́ +ô|’ m˝≤+{Ï Á|ü‹≈£L\

Á|üuÛ≤e+ #·÷|ü⁄‘·THêïjÓ÷ Ä˝À∫+#·+&ç.
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Á|üuÛ≤e+ #·÷|ü⁄‘·THêïjÓ÷ Ä˝À∫+#·+&ç.

o‘êø±\|ü⁄ #·* rÁe‘·, ÄVü‰s¡ø=s¡‘·qT
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o‘êø±\|ü⁄ #·* rÁe‘·, ÄVü‰s¡ø=s¡‘·qT

‘·|æŒ+#·Tø√&ÜìøÏ ôd’;]j·÷ ø=+>∑\T s¡cÕ´˝Àì

SCERT, T
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‘·|æŒ+#·Tø√&ÜìøÏ ôd’;]j·÷ ø=+>∑\T s¡cÕ´˝Àì

ôd’;]j·÷ qT+&ç Ç+&çj·÷ #̊s¡&ÜìøÏ ø=ìï ẙ\
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ôd’;]j·÷ qT+&ç Ç+&çj·÷ #̊s¡&ÜìøÏ ø=ìï ẙ\

øÏ̋ ÀMT≥s¡T¢ |üj·TìkÕÔj·Tì MT≈£î ‘Ó\TkÕ? |ü≈£åî\
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øÏ̋ ÀMT≥s¡T¢ |üj·TìkÕÔj·Tì MT≈£î ‘Ó\TkÕ? |ü≈£åî\

e\düô|’ düe÷#êsêìï MT bÕsƒ¡XÊ\ Á>∑+<∏ë\j·T+ ̋ Ò<ë

SCERT, T
ELA
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e\düô|’ düe÷#êsêìï MT bÕsƒ¡XÊ\ Á>∑+<∏ë\j·T+ ̋ Ò<ë

Ç+≥sYHÓ{Ÿ qT+∫ ùdø£]+∫ ˇø£ |ü⁄dü Ôø±ìï
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Ç+≥sYHÓ{Ÿ qT+∫ ùdø£]+∫ ˇø£ |ü⁄dü Ôø±ìï
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sêdæq ø±–‘ê\T, ∫‘·TÔø±–‘ê\T, yêsêÔ |üÁ‹ø£\qT
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sêdæq ø±–‘ê\T, ∫‘·TÔø±–‘ê\T, yêsêÔ |üÁ‹ø£\qT

kÕ<Ûës¡D+>± bÕπskÕÔ+.
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kÕ<Ûës¡D+>± bÕπskÕÔ+.

kÕ<Ûës¡D+>± @@ dü+<äsê“¤\˝À ø±–‘ê\T

SCERT, T
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kÕ<Ûës¡D+>± @@ dü+<äsê“¤\˝À ø±–‘ê\T

<äT]«ìjÓ÷>∑+ ne⁄‘·T+{≤jÓ÷ C≤_‘ê sêj·T+&ç.

SCERT, T
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<äT]«ìjÓ÷>∑+ ne⁄‘·T+{≤jÓ÷ C≤_‘ê sêj·T+&ç.

|ü#·Ã{Ï eqs¡T\ qT+&ç ‘·j·÷s¡j̊T´ á ø±–‘·|ü⁄

SCERT, T
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|ü#·Ã{Ï eqs¡T\ qT+&ç ‘·j·÷s¡j̊T´ á ø±–‘·|ü⁄

ñ‘·Œ‘·TÔ\T s√Es√E≈£î ‘·–Zb˛‘·THêïsTT. n+<äTπø

SCERT, T
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ñ‘·Œ‘·TÔ\T s√Es√E≈£î ‘·–Zb˛‘·THêïsTT. n+<äTπø

M{Ïì ãVüQ C≤Á>∑‘·Ô>± $ìjÓ÷–+#ê*.
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M{Ïì ãVüQ C≤Á>∑‘·Ô>± $ìjÓ÷–+#ê*.

ˇø£ ≥qTï ù||üsY ‘·j·÷s¡T #̊j·T&ÜìøÏ düTe÷s¡T

SCERT, T
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ˇø£ ≥qTï ù||üsY ‘·j·÷s¡T #̊j·T&ÜìøÏ düTe÷s¡T

15`25 eèøå±\T q]øÏẙj·÷*‡ ñ+≥T+~. ø±–‘êìï

SCERT, T
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15`25 eèøå±\T q]øÏẙj·÷*‡ ñ+≥T+~. ø±–‘êìï

eè<∏ë #˚j·T≥+ Ò̋<ë Ç+ø± n~Ûø£+>± ø±–‘ê\T

SCERT, T
ELA

NGANA

eè<∏ë #˚j·T≥+ Ò̋<ë Ç+ø± n~Ûø£+>± ø±–‘ê\T

SCERT, T
ELA

NGANA
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Procedure :
1. Cut the newspaper strips and soak in a tub

with full of water for a day.
2. Put two cups of soaked paper and six cups

of water in a blender. Blend till the mixture
turns into a pulp (like runny oat meal).Pour
it in a clean tub.

3. Fill the tub with one fourth of blended
paper pulp.

4. Lay a cloth on a flat, waterproof surface.
Slide the wire screen under the wet paper
pulp. Remove the screen gently. Press the
news paper pulp to squeeze out any extra
water.

5. Carefully flip the screen on to the cloth.
Press it down firmly. Remove the screen.

6. Lay another cloth on top of the mixture.
Cover the cloth with a plastic wrap and
stack the books on the wrap.

7. After several hours remove the books on
the  cloth and let the paper dry.

8. You can even use a hair dryer to blow the
paper dry.

9. By adding few drops of edible colours to
the pulp you can make your paper
colourful. Iron the new made paper with a
iron box and cut it to your required size
and shape.

10. Beautiful  greeting cards, file covers, bags
etc can be made using recycled paper.

Compressed Cardboard
How is it prepared? Is it sustainable? For

our comfort and convenience we use wood
for making doors, furnitures etc. Earlier
furnitures were made using long wooden
planks or blocks of wood.

This involves cutting many trees that
leads to deforestation. But now a day’s
compressed cardboards are widely used.
Let's know how it’s made.

It is made from the pulp using bits of
wood, saw dust etc. Sulphate chemicals
are added to the pulp to extract cellulose.
The pulp is spread evenly as layers and
the saw dust sandwiched between the two
layers. This is compressed and dried it
becomes hard and strong as wooden
board.

For making compressed cardboards
bits of wood and saw dust is required.
Hence there is no need to cut down the
whole tree. This helps in reducing
deforestation.

The existence of biodiversity in nature
teaches us that every plant and animal
whether useful or not has right to exist on
earth. Every organism is a part of our
ecosystem. Loss of any organism endemic
or otherwise effects the food chain and
food web of that ecosystem, which has
impact on the survival of other organisms.
Hence if we want to protect the
biodiversity on our planet first we must
become a part of conservation and then
make others aware of it. Otherwise, today
we see extinction of some other  species
tomorrow it could be our own species.

Conserving the biodiversity in a wider
perspective is utilizing the forest
resources judiciously without affecting the
ecosystems so that we can have a
sustainable development and the
biodiversity can be conserved and life on
earth survive forever.
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1. ø£‹Ô]+∫q q÷´dt ù||üsY eTTø£ÿ\qT ˙{Ï‘√

ì+&çq ‘=f…º̋ À y˚dæ ˇø£ s√E Hêqu…{≤º*.

2. |æ+&ç s¡TuÒ“ <ëì˝À (u…¢+&ÉsY) ¬s+&ÉT ø£|ü\T

Hêqu…{Ïºq ø±–‘·+, Äs¡T ø£|ü\ ˙{Ïì

#˚s¡Ã+&ç. yÓT‘·Ôì >∑TE® ‘·j·÷s¡j˚T´˝≤ s¡T_“

X¯óÁuÛÑyÓTÆq ‘=f…º̋ À y˚j·÷*.

3. ‘=f…ºqT 1/4e e+‘·T q÷]q ù||üsY >∑TE®

$TÁX¯eT+ (Paper pulp) ‘√ ì+bÕ*.

4. bı&ç>± ã\¢|üs¡T|ü⁄>± ñqï ‘·\+ô|’ ̌ ø£ >∑T&É¶qT

|üs¡#ê*. ‘·&ç ù||üsY >∑TE® øÏ+<ä yÓ’sYÁd”ÿHéqT

ñ+#ê*. Ád”ÿHéqT yÓT\¢>± ãj·T{ÏøÏ rdæ

ù||üsY>∑TE®qT ˇ‘·TÔ‘·÷ n+<äT˝Àì ˙{Ïì

rdæy˚j·÷*.

5. C≤Á>∑‘·Ô>± eÁdüÔ+ô|’q Ád”ÿHéqT uÀ]¢+#ê*. >∑{Ïº>±

ÁøÏ+~øÏ ˇ‹Ô Ád”ÿHéqT rdæy˚j·÷*.

6. ø±–‘·|ü⁄ >∑TE® $TÁX¯eT+ô|’ eTs√ >∑T&É¶qT

|üs¡#ê*. >∑T&É¶ô|’ ˇø£ bÕ¢dæºø˘ w”{ŸqT |ü]∫

<ëìô|’ ãs¡Te⁄ ø√dü+ |ü⁄düÔø±\qT ù|sêÃ*.

7. ø=ìï >∑+≥\ ‘·s¡Tyê‘· |ü⁄düÔø±\T, >∑T&É¶qT rdæ

ù||üs¡TqT m+&É̋ À Äs¡ìyê«*.

8. ùV≤sY Á&Éj·TsYqT ñ|üjÓ÷–+∫ ≈£L&Ü ù||üs¡TqT

Äs¡u…≥ºe#·TÃqT.

9. s¡+>∑T\T >∑\ ù||üsYqT ‘·j·÷s¡T#˚j·T&ÜìøÏ

ø±–‘·|ü⁄ >∑TE®≈£î e+≥ø±˝À¢ ñ|üjÓ÷–+#˚

s¡+>∑T #·Tø£ÿ\qT ø£\bÕ*. @s¡Œ&çq ø±–‘êìï

ÇÁd”Ô #̊dæ ø±e\dæq |ü]e÷D+˝À, Äø±s¡+˝À

ø£‹Ô]+#·Tø√yê*.

10. n+<äyÓTÆq Á^{Ï+>¥ ø±s¡T¶\T, ô|ò’˝Ÿ ø£es¡T¢,

u≤´>∑T\T yÓTT<ä\>∑Tq$ Ø ôd’øÏ˝Ÿ¶ ù||üsYqT

ñ|üjÓ÷–+∫ ‘·j·÷s¡T#˚j·Te#·TÃqT.

Compressed Cardboard
Ç~ m˝≤ ‘ ·j ·÷s ¡e ⁄‘ · T+~? Ç~

nqT≈£L\yÓTÆq<˚Hê? ‘·\T|ü⁄\T, ≈£îØÃ\T, |òüØï#·sY

yÓTT<ä˝… ’qq$ ‘·j·÷s¡T #˚j·T&ÜìøÏ ø£Ás¡qT

ñ|üjÓ÷–kÕÔ+. |üPs¡« ø±\+ qT+&ç ô|<ä›ô|<ä›

#˚e<˚]q ø£Ás¡<ä÷˝≤\T, #Óø£ÿ\T ñ|üjÓ÷–+∫

kÕe÷Á– ‘·j·÷s¡T#˚ùdyês¡T. Ç+<äTø√dü+ #Ó≥T¢

qs¡ø£e\dæ ek˛Ô+~. Ç~ n&Ée⁄\ q]øÏy˚‘·≈£î

<ë]rk˛Ô+~. n+<äTe\¢ á s√E˝À¢ ø£+Áô|dt¶

ø±sY¶uÀsY¶qT $]$>± $ìjÓ÷–düTÔHêïs¡T. n~ m˝≤

‘·j·÷s¡e⁄‘·T+<√ ‘Ó\TdüT≈£î+<ë+.

Ç~ #Óø£ÿbı≥Tº, ø£s¡ÁeTTø£ÿ\‘√ ø£*|æ #˚dæq

>∑TE®‘√ ‘·j·÷s¡e⁄‘·T+~. á >∑TE®≈£î s¡kÕj·Tq

dü˝ÒŒ¤{Ÿ\T ø£*|æ ôd\T´˝ÀEqT ‘·j·÷s¡T#˚kÕÔs¡T.

>∑TE®qT ¬s+&ÉT bıs¡\T>± ù|]Ã yê{Ï eT<Ûä´˝À

ø£Ás¡bı≥TºqT #˚s¡TÃ‘ês¡T. Bìì >∑{Ïº>± n~$T

(ø£+Áô|dt) ô|{Ïº Äs¡u…&É‘ês¡T. Ç˝≤ ‘·j·÷s¡sTTq

ø±sY¶uÀsY¶ ø£Ás¡̋ ≤ >∑{Ïº>± ã\+>± ñ+≥T+~.

ªø£+Áô|dt¶ ø±sY¶uÀsY¶µ ‘·j·÷ØøÏ $T–*b˛sTTq

#Óø£ÿeTTø£ÿ\T, #Óø£ÿbı≥Tº dü]b˛‘·T+~. ø±ã{Ïº

#Ó≥¢qT  qs¡ø£e\dæq  nedüs¡+  ñ+&É<äT.

Ç~ n&Ée⁄\ q]øÏy˚‘·qT ‘·–Z+#·≥+˝À m+‘√

ñ|üjÓ÷>∑ø£s¡+>± ñ+≥T+~.

 ñ|üjÓ÷>∑|ü&˚B ñ|üjÓ÷>∑|ü&ÉìB @<Ó’q|üŒ{Ïø°

Á|ü‹ #Ó≥Tº≈£î »+‘·Te⁄≈£î uÛÑ÷$Tô|’ J$+#˚ Vü≤≈£îÿ

ñ+<äì Á>∑Væ≤+#·&ÉẙT JeyÓ’$<Ûä́  kÕsê+X̄+. Á|ü‹J$

Äes¡D e´edüú̋ Àì uÛ≤>∑y˚T. @ J$ q•+∫Hê (n~

m+&É$Tø˘ ø±e#·TÃ ˝Ò<ë Ç‘·s¡ ÄyêkÕ\˝À

ñ+&Ée#·TÃ) Äes¡De´edüú˝Àì ÄVü‰s¡>=\TdüT\T,

ÄVü‰s¡ C≤\ø£+ô|’ <ëì Á|üuÛ≤e+ ñ+≥T+~. Bì

eT÷\+>± Á|ü|ü+#· JeyÓ ’$<Û ä´+ Á|üuÛ≤$‘·+

ne⁄‘·T+~. ø±ã{Ïº uÛ Ñ÷$Tô|’q JeyÓ’$<Ûë´ìï

s¡øÏå+#ê\+fÒ eTT+<äT>± eTq+ Á|üø£è‹ |ü]s¡ø£åD˝À

uÛ≤>∑düTú\+ ø±yê*.  ‘·s¡Tyê‘· Ç‘·s¡T\≈£î ne>±Vü≤q

ø£*Œ+#˚+<äT≈£î ø£èwæ #˚j·÷*. á s√E ø=ìï

C≤‘·T\T n+‘·]+∫b˛‘˚, πs|ü⁄ n+‘·]+∫ b˛j˚T

C≤_‘ê˝À eTqy˚T ñ+{≤+.

JeyÓ’$<Ûë´ìï dü+s¡øÏå+#·Tø√e&É+ n+fÒ n≥M

eqs¡T\qT  n‹>± ø±≈£î+&Ü $T‘·+>± $ìjÓ÷–dü÷Ô

Äes¡De´edüú\ô|’ m˝≤+{Ï <äTÁwüŒuÛ≤e+ |ü&É≈£î+&Ü

C≤Á>∑‘·Ô eVæ≤+#·&É+. Ç˝≤ #˚j·T≥+ e\q düTdæús¡

n_Ûeè~∆‘√bÕ≥T n&Ée⁄\T ìs¡+‘·s¡+ n_Ûeè~∆

#Ó+<äT‘·÷ eTT+<äT ‘·sê\≈£î JeyÓ ’$<Ûë´ìï

n+~+#·>∑\T>∑T‘êsTT.
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Key words

Nature is for human’s need, not for his
greed. We usually  think of  how to utilize
nature for our own benefits . We never
think of what to do to conserve nature.
Human being is only a part of the nature,
not the whole. If we protect nature it
protects us. This earth belongs to all
animals and plants and every organism has
equal right to live. Human beings must be
sensitised in this aspect to protect
biodiveristy.

Without biological diversity, we would
perish.

Food webs would be disrupted and
organisms will become endangered and
then extinct.

Perhaps the most important value of
biodiversity, particularly in a country
like India, is that it meets the basic
survival needs of a vast number of
people.

Biodiversity, Endemic species, Endangered species, Extinct species, Red Data
Book, National Park, Sanctuary,  Migration, invasive, Conservation.

The variety and variability seen in plants and animals is called Biodiversity.

The plant or animal species restricted to a particular area (zone), region or country is
called Endemic Species.

Species of plants and animals that have vanished from earth for ever are called Extinct.

Plants and animal species that are on the verge of becoming extinct are called
Endangered.

The book published by IUWC that contains the details of Endangered and Extinct Species
is called Red Data Book.

Conservation of wildlife along with environment is seen in National Parks.

Conservation of wildlife, mostly birds is seen in Sanctuaries.

Movement of birds for food and nestling from one region to another is called Migration,
such are called migratory birds.

Paper should be used carefully. Using more paper causes more deforestation.
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Á|üø£è‹ e÷qe nedüsê\πø >±ì e÷qe

n‘ê´X¯\≈£î ø±<äT. e÷qe⁄\T>± eTq+ m|ü&É÷

Á|üø£è‹ì eTq nedüsê\≈£î m˝≤ $ìjÓ÷–+#ê*

nH˚ ø√D+˝À Ä˝À∫+#ê+ ø±˙ Á|üø£è‹ì m˝≤

dü+s¡øÏå+#·Tø√yê* nH˚ ø√D+˝À Ä˝À∫+#·˝Ò<äT.

e÷qe⁄&ÉT Á|üø£è‹˝Àì ̌ ø£ uÛ≤>∑+ e÷Á‘·ẙT. j·÷e‘Y

Á|üø£è‹ ø±<äT. Á|üø£è‹ì dü+s¡øÏåùdÔ n~ eTq\qT

s¡øÏådüTÔ+~. á uÛÑ÷>√fi¯+ nìï Je⁄\≈£î

dü+ã+~Û+∫q~ ø±ã{Ïº nìï yÓTTø£ÿ\≈£î, »+‘·Te⁄\≈£î

á uÛÑ÷$Tô|’ J$+#̊ Vü≤≈£îÿ düe÷q+>± ñ+~. ø±ã{Ïº

e÷qe⁄&ÉT á $wüj·÷ìï >∑T]Ô+∫ JeyÓ’$<Ûä´

dü+s¡ø£åD≈£î ø£≥Tºã&ç ñ+&Ü*.

Je dü+ã+<ÛäyÓTÆq yÓ’$<Ûä́ + ̋ Òø£b˛‘̊ eTq+ ≈£L&Ü

n<äèX¯´yÓTÆj˚T´yêfi¯fly˚TyÓ÷.

ÄVü‰s¡|ü⁄ C≤\ø±\≈£î uÛÑ+>∑+yê{Ï*¢ JesêX̄ó\T

Ä|ü<ä˝ÀqTqï C≤‘·T\T>± e÷] Áø£eT+>±

n+‘·]+∫b˛‘êsTT.

n‘·́ ~Ûø£ »HêuÛ≤ø£*–q eTq˝≤+{Ï <˚XÊ\˝Àì

Á|ü»\jÓTTø£ÿ J$‘· nedüsê\qT rs¡Ã&É+˝À

JeyÓ’$<Ûä́ + Á|ü<ÛëquÛÑ÷$Tø£qT b˛wædüTÔ+~.

(e÷qe ø±s¡́ ø£̋ ≤bÕ\T Á|üø£è‹øÏ m+‘· Á|üe÷<ä

ø£s¡+>± |ü]D$TkÕÔjÓ÷ ‘Ó*ù| ªHê´j·Tb˛sê≥+µ

nH˚   Á^≈£î  |ü⁄sêDø£<∏äqî nqTã+<Ûä+˝À #·<äe+&ç.

MT ‘·s¡>∑‹˝À #·]Ã+#·+&ç.)

yÓTTø£ÿ\T, »+‘·Te⁄˝À¢ ø£q|ü&˚ yÓ’$<Ûë´\qT JeyÓ’$<Ûä́ + n+{≤s¡T.

ˇø£ Á|ü‘˚́ ø£ Á|ü<˚X¯+ ̋ Ò<ë <˚XÊìπø |ü]$T‘·yÓTÆq yÓTTø£ÿ\T, »+‘·T C≤‘·T\qT ªm+&É$Tø˘ C≤‘·T\Tµ n+{≤s¡T.

ø=ìï yÓTTø£ÿ\T eT]j·TT »+‘·T C≤‘·T\T uÛÑ÷$Tô|’ qT+&ç |üP]Ô>± n<äèX¯´eTe&Üìï n+‘·]+#·≥+

n+{≤s¡T.

Ä|ü<ä̋ À ñ+&ç n+‘·]+∫b˛j˚T Á|üe÷<ä+ >∑\ yÓTTø£ÿ\T eT]j·TT »+‘·TC≤‘·T\qT Ä|ü<ä̋ À >∑\ C≤‘·T\T

n+{≤s¡T.

IUWC Á|ü#·T]+#˚ |ü⁄düÔø£+˝À n+‘·]+∫q, Ä|ü<ä˝ÀqTqï eèø£å, »+‘·T C≤‘·T\ düe÷#ês¡+

ñ+≥T+~. á |ü⁄düÔø±ìï ª¬s&é &˚{≤ ãTø˘µ (Red Data Book) n+{≤s¡T.

|üsê´es¡D+‘√ bÕ≥T n&É$ Je⁄\qT dü+s¡øÏå+#˚ Á|ü<˚XÊ\qT C≤rj·T bÕs¡Tÿ\T n+{≤s¡T.

eq´Je⁄\qT Á|ü<Ûëq+>± |ü≈£åî\qT dü+s¡øÏå+#˚ düú̋ ≤\qT eq´ ÁbÕDÏ dü+s¡ø£åD πø+Á<ë\T (Sanctuaries)
n+{≤s¡T.

ÄVü‰s¡+ eT]j·TT dü+‘êH√‘·Œ‹Ô ø√dü+ ˇø£ ÁbÕ+‘·+ qT+&ç eTs√ ÁbÕ+‘êìøÏ |ü≈£åî\T |üj·TqeTe&Üìï

e\dü (migration) n+{≤s¡T. á |ü≈£åî\qT ªe\dü |ü≈£åî\Tµ (migrating bird) n+{≤s¡T.

ø±–‘êìï #ê˝≤ C≤Á>∑‘·Ô>± $ìjÓ÷–+#·Tø√yê*. n~Ûø£ ø±–‘ê\ $ìjÓ÷>∑+, n~Ûø£ eq´ $<Ûä«+kÕìøÏ

<ë]rdüTÔ+~.
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Improve your learning

1.  Read this and answer the following questions. ( AS 4)
Biodiversity-2050
A news item on Biodiversity discussed by Conference  of Parties (CoP) -2012-Hyd

says in the next four decades the earth’s natural resources will be limited to grass lands,
mountains, ice and arid and semi arid plains.

By 2050 the loss of Biodiversity will lead to unprecedented climate change would
be the key factor. Nearly 1.3 million natural ecosystems will be without any original species.

(The coloured areas are indicators of biodiversity loss. The red areas show maximum
biodiversity loss.)

a.  What does the areas with colour codes indicate?
b.  Which areas show maximum biodiversity loss?
c.  Which areas show minimum biodiversity loss?
d.  From 2010-2050 what difference do you find in the state of biodiversity?
e.  What steps would you suggest to conserve our biodiversity?

(Courtery CoP-2012 on biodiversity-Hyderabad)

2. How can you say that forests are biosphere reserves? Give reasons. ( AS 1)
3. What do you understand about the terms (a) extinct (b) endangered (c) endemic.

Explain with examples.  ( AS 1)
4. What is the scientific reason behind bird’s migration?  ( AS 1)
5. Identify the endemic and endangered species and write them against the pictures.( AS 1)
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1. Bìì #·~$ øÏ+~ Á|üX¯ï\≈£î »yêãT\T Çe«+&ç ( AS 4)

 n+‘·sê®rj·T JeyÓ’$<Ûä́  dü<ädüT‡ COP-2012 Hyd (Conference of Parties) rsêàHê\ Á|üø±s¡+

e#˚Ã 4 <äXÊu≤›\˝À uÛÑ÷$Tô|’ >∑\ düVü≤»eqs¡T\T >∑&ç¶yÓTÆ<ëHê\T, ø=+&É\T, eT+#·T eT]j·TT o‘√wüí,

düeTo‘√wüí yÓTÆ<ëHê\≈£î e÷Á‘·y˚T |ü]$T‘·+ ne⁄‘êsTT. 2050 Hê{ÏøÏ JeyÓ’$<Ûä́  qwüº+ n+#·Hê\≈£î

$T+∫ b˛‘·T+~. o‘√wüídæú‹ e÷s¡TŒ BìøÏ Á|ü<Ûëq ø±s¡D+>± ì\TdüTÔ+~. <ë<ë|ü⁄ 1.3 $T*j·Tq¢ düVü≤»

Äes¡D e´edüú\˝À m˝≤+{Ï düVü≤» Je C≤‘·T\T ñ+&Ée⁄.

(øÏ+~ |ü≥+˝À s¡+>∑T >∑\ ÁbÕ+‘ê\T JeyÓ’$<Ûä́  qwüº dü÷∫ø£\T ms¡T|ü⁄ s¡+>∑T ÁbÕ+‘ê\T >∑]wüº

JeyÓ’$<Ûä́  qcÕºìï dü÷∫düTÔ+~).

m.  s¡+>∑T ø£*–q ÁbÕ+‘ê\T (ø£\sY ø√&é) @$T dü÷∫düTÔHêïsTT?

_.  @ ÁbÕ+‘·+ >∑]wüº JeyÓ’$<Ûä́  qcÕºìï dü÷∫düTÔ+~?

dæ.  @j˚T ÁbÕ+‘ê\T ø£ìwüº JeyÓ’$<Ûä́  qcÕºìï dü÷∫düTÔHêïsTT?

&ç.  2010 qT+&ç 2050 es¡≈£î JeyÓ’$<Ûä́  |ü]dæú‹˝À >∑eTì+∫q e÷s¡TŒ Ò̋$?

Ç.  JeyÓ’$<Ûë´ìï dü+s¡øÏå+#˚+<äT≈£î @+ #·s¡́ \T dü÷∫+#·>∑\e⁄.

(dæ.ˇ.|æ.`2012 JeyÓ’$<Ûä́ +, ôV’≤<äsêu≤<é yê] kÂ»q´+‘√)

2. n&Ée⁄\T Jyêes¡D ì\«\ì m˝≤ #Ó|üŒ>∑\e⁄? ‘·–q ø±s¡D≤\T sêj·T+&ç. ( AS 1)
3. á |ü<ë\qT MTs¡T m˝≤ ns¡ú+ #˚düT≈£îHêïs√ ñ<ëVü≤s¡D\‘√ $e]+#·+&ç: ( AS 1)

m. n+‘·]+∫q C≤‘·T\T   _. Ä|ü<ä̋ À ñqï C≤‘·T\T   dæ. m+&É$Tø˘ C≤‘·T\T

4. |ü≈£åî\ e\dü yÓqTø£qTqï XÊÁd”Ôj·T ø±s¡Dy˚T+{Ï? ( AS 1)
5. øÏ+~ yê{Ï̋ À Ä|ü<ä̋ À ñqï , m+&É$Tø˘ Je⁄\qT >∑T]Ô+∫ u§eTà\ ÁøÏ+<ä ù|s¡T¢ sêj·T+&ç.( AS 1)
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6. What is the need of conducting biodiversity meet? Collect information about these

meetings when and where it was conducted and its agenda also.  ( AS 1)

7. Now-a-days we find animals like leopards and bears intruding into our living places.

What may be the reasons for this?  ( AS  2)

8. Make a list of animals /birds seen now and 30 years ago. Take the help of your

elders. Write few reasons for their disappearance. ( AS  4)

9. Select an area in your locality .Observe the animals (living and visiting) for a day

and prepare a list.  ( AS 4)

10. When tree is considered as an ecosystem, record the flora and fauna connected

with it.  ( AS 4)

11. Browse through the internet or books on wild life and gather information on bird

sanctuaries in India. ( AS  4)

12. Visit local forest office and collect the data of local flora and fauna.  ( AS  4)

13. Where do you find most of the biodiversity on the earth? Identify the areas in

Telangana map showing maximum biodiversity. ( AS  5)

14. What do you understand by biodiversity? How can you say variations are present in

them?  ( AS 6)

15. Most of our biodiversity is being lost due to human activities. Suggest few ways to

protect them.  ( AS  6)

16. When you see a park, sanctuary or a zoo with many kinds of plants and animals, how

would you express your happiness? Write a few lines on them.  ( AS  6)

17. Prepare an essay to give a talk on biodiversity and conservation.  ( AS  6)

18. Rani said conservation of biodiversity starts from our home. Is she correct? How

do you support her? ( AS  6)

19. When we take steps towards conserving the tiger, what are the other things that

have to be conserved?  ( AS  7)

20. Prepare some slogans or a pamphlet to make aware of people about conservation

of biodiversity.   ( AS  7)
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6. JeyÓ’$<Ûä́ +ô|’ düe÷y˚XÊ\T ìs¡«Væ≤+#ê*‡q nedüs¡y˚T$T{Ï? á düe÷y˚XÊ\ô|’ düe÷#ês¡+ ùdø£]+∫

n$ mø£ÿ&É, m|ü&ÉT @ ñ<›̊X¯́ +‘√ ìs¡«Væ≤+#ês√ sêj·T+&ç.( AS 4)

7. á s√E˝À¢ ∫s¡T‘·\T, m\T>∑Tã+≥T¢ ˝≤+{Ï »+‘·Te⁄\T eTq ìyêdü düú̋ ≤˝À¢ #=s¡ã&ÉT‘·THêïsTT. Ç˝≤

m+<äT≈£î »s¡T>∑T‘√+~? ( A 2)

8. Ç|ü&ÉT eT]j·TT 30 @fi¯fl ÁøÏ‘·+ ñ+&˚ »+‘·Te⁄\T/|ü≈£åî\ C≤_‘êqT ‘·j·÷s¡T#˚j·T+&ç. Ç+<äTø√dü+

MT ô|<ä›\ düVü‰j·T+ rdüTø√+&ç. ø=ìï »+‘·Te⁄\T Á|üdüTÔ‘·+ ø£ì|æ+#·ø£ b˛e&ÜìøÏ>∑\ ø±s¡D≤ Ò̋$T{À

sêj·T+&ç. ( AS 4)

9. MT |ü]düsê\˝À ̌ ø£ ÁbÕ+‘êìï m+#·Tø√+&ç. nø£ÿ&ç »+‘·Te⁄\qT (nø£ÿ&É ìedæ+#˚$/e∫Ã yÓfi‚fl$) ̌ ø£

s√»+‘ê >∑eTì+#·+&ç. ˇø£ C≤_‘ê ‘·j·÷s¡T #˚j·T+&ç. ( AS 4)

10. ˇø£eèøå±ìï, ˇø£ Äes¡D e´edüú>± rdüTø=ì <ëì‘√ dü+ã+<Ûä+ ñqï yÓTTø£ÿ\T, »+‘·Te⁄\qT qyÓ÷<äT

#˚j·T+&ç. ( AS 4)

11. Ç+≥sYHÓ{Ÿ ̋ Ò<ë Á>∑+<∏ë\j·T |ü⁄düÔø±\ düVü‰j·T+‘√ uÛ≤s¡‘·<̊X̄+˝Àì |üøÏå dü+s¡ø£åD πø+Á<ë\ düe÷#êsêìï

ùdø£]+∫ C≤_‘ê ‘·j·÷s¡T#˚j·T+&ç.( AS 4)

12. düMT|ü+˝À >∑\ n≥MXÊK ø±sê´\j·÷ìï dü+<ä]Ù+∫ n#·Ã{Ï kÕúìø£ yÓTTø£ÿ\T, »+‘·Te⁄\ düe÷#êsêìï

ùdø£]+#·+&ç. ( AS 4)

13. uÛÑ÷$Tô|’ n~Ûø£ JeyÓ’$<Ûä́ + mø£ÿ&É ø£ì|ædüTÔ+~? ‘Ó\+>±D≤ e÷´|t̋ À n‘·́ ~Ûø£ JeyÓ’$<Ûä́ +>∑\ ÁbÕ+‘ê\T

>∑T]Ô+#·+&ç.  ( AS 5)

14. JeyÓ’$<Ûä́ + n+fÒ @$T{Ï? Je⁄˝À¢ yÓ’$<Ûë´\T ñ+{≤j·Tì m˝≤ #Ó|üŒ>∑\e⁄? ( AS 1)

15. e÷qe ÁøÏj·T\ e\q eTq JeyÓ’$<Ûë´ìøÏ m≈£îÿe qwüº+ #˚≈£Ls¡T‘·T+~. M{Ïì s¡øÏå+#˚ ø=ìï e÷sêZ\qT

dü÷∫+#·+&ç.( AS 6)

16. |ü\Ts¡ø±\ yÓTTø£ÿ\T, »+‘·Te⁄\‘√ ≈£L&çq bÕs¡Tÿ, eq´dü+s¡ø£åD πø+Á<ä+ Ò̋<ë »+‘·T Á|ü<äs¡ÙqXÊ\

#·÷dæq|ü⁄&ÉT MT dü+‘√cÕìï m˝≤ e´ø£Ô|üs¡TkÕÔs¡T? ø=ìï yêø±´\˝À ‘Ó\T|ü+&ç.( AS 6)

17. JeyÓ’$<Ûä́  dü+s¡ø£åDô|’ e÷{≤¢&É&ÜìøÏ ˇø£ ñ|üHê´dü yê´dü+ ‘·j·÷s¡T#˚j·T+&ç. ( AS 6)

18. JeyÓ’$<Ûä́  dü+s¡ø£åD eTq Ç+{Ï qT+&˚ yÓTT<ä\e⁄‘·T+<äì sêDÏ #Ó|æŒ+~. Ç~ dü]jÓÆTq<˚Hê? ÄyÓTqT

˙e⁄ m˝≤ düeT]úkÕÔe⁄? ( AS 6)

19. |ü⁄*ì dü+s¡øÏå+#·&ÜìøÏ #·s¡́ \T #˚|ü{Ïºq|ü⁄&ÉT |ü⁄*‘√ bÕ≥T dü+s¡øÏå+#ê*‡q n+XÊ\T @$?( AS 1)

20. Á|ü»˝À¢ JeyÓ’$<Ûä́ +ô|’ ne>±Vü≤q ø£*–+#·T≥≈£î ø=ìï ìHê<ë\T Ò̋<ë ˇø£ ø£s¡|üÁ‘·+ sêj·T+&ç.( AS 7)
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MT ô|<ä›\ düVü‰j·T+ rdüTø√+&ç. ø=ìï »+‘·Te⁄\T Á|üdüTÔ‘·+ ø£ì|æ+#·ø£ b˛e&ÜìøÏ>∑\ ø±s¡D≤ Ò̋$T{À

SCERT, T
ELA

NGANAMT ô|<ä›\ düVü‰j·T+ rdüTø√+&ç. ø=ìï »+‘·Te⁄\T Á|üdüTÔ‘·+ ø£ì|æ+#·ø£ b˛e&ÜìøÏ>∑\ ø±s¡D≤ Ò̋$T{À
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10. ˇø£eèøå±ìï, ˇø£ Äes¡D e´edüú>± rdüTø=ì <ëì‘√ dü+ã+<Ûä+ ñqï yÓTTø£ÿ\T, »+‘·Te⁄\qT qyÓ÷<äT
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11. Ç+≥sYHÓ{Ÿ ̋ Ò<ë Á>∑+<∏ë\j·T |ü⁄düÔø±\ düVü‰j·T+‘√ uÛ≤s¡‘·<̊X̄+˝Àì |üøÏå dü+s¡ø£åD πø+Á<ë\ düe÷#êsêìï
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NATIONAL PARKS AND SANCTUARIES IN TELANGANA  AND
ANDHRA PRADESH

S.No National parks/ District Plants & Animals
Sanctuaries

Telangana State
1 Kawal sanctuary Adilabad Cheetah, tiger, panther, barkingdeer,

peacocks,
2 Pranahitha sanctuary Adilabad tiger, panther, black buck, storks and herons
3 Eturunagaram Jayashankar tiger, barking deer, wild boar, fox,

sanctuary Bhupalapalli jungle cat
4 Pakala sanctuary Warangal Rural teak, bamboo, tiger, panther, ningai,

hyena, birds
5 Kinnerasani sanctuary Bhadradri teak, bamboo, tiger, wild dog,

Kothagudem snog bear   Chinkara, marsh crocodile.
6 Tiger project Karimnagar teak, tiger, langur, sambar, python,

Mannanuru, Cheetah
Nagar Kurnool

7 Akshara Ujwala Park Karimnagar Deers

Andhra Pradesh State

8 Papikonda sanctuary  East &West wild dog, hyena, tiger, panther,
Godavari  gaur Mouse deer, barking deer, wild dog.

9 Kolleru sanctuary  West Godavari water birds, herons, flammingos
   10 Koringa sanctuary East Godavari sea gulls, storks, herons, flammingos,

ducks
11 Krishna sanctuary Krishna & fishing cat, otter, jackal, birds

Guntur
12 Nelapattu bird sanctuary SPS Nellore Siberian cranes, pelicons

13 Koundinya elephant Chittoor Elephants
snactuary

14 Telineelapuram bird Srikakulam Siberian cranes
sanctuary
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1 ø£yê˝Ÿ »+‘·T dü+s¡ø£åD πø+Á<ä+ Ä~˝≤u≤<é ∫s¡T‘·|ü⁄*, |ü⁄*, HÓeT*, bÕ+<∏äsY,

u≤]ÿ+>¥ &ûsY

2 ÁbÕDVæ≤‘· »+‘·T dü+s¡ø£åD πø+Á<ä+ Ä~˝≤u≤<é |ü⁄*, bÕ+‘·sY, u≤¢ø˘ãø˘, kÕºø˘,

ôV≤sêHé‡

3 @≥÷s¡T Hê>±s¡+ dü+s¡ø£åD πø+Á<ä+ »j·TX¯+ø£sY |ü⁄*, u≤]ÿ+>¥ &çj·TsY, yÓ’̋ Ÿ¶uÀsY,

uÛÑ÷bÕ\|ü*¢ qø£ÿ, n&É$ |æ*¢

4 bÕø±\ eq´ÁbÕDÏ dü+s¡ø£åD πø+Á<ä+ es¡+>∑̋ Ÿ s¡÷s¡̋ Ÿ fÒ≈£î, yÓ<äTs¡T, |ü⁄*, bÕ+<∏äsY,
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The Animals Lawsuit against Humanity

What happened when the animals decided to revolt and take the humans to court for cruelty?
A 1,000-year-old story that should still be told today, let us read the story...

Beraf the wise, king of spirits arose from
his throne, the sear of judgement and proclimed:
"If you humans would practise loving-kindness,
the animals would work willingly alongside you.
Heaven and Earth would come together and
gentle rain would fall. No one would need
direction or instruction and all things would take
their course. If you humans understood this, like
would be transformed and all would be at peace.

"If you humans wish to rule, you must serve
with humility. If you choose to lead, you must
learn what it means to follow. In this way, when
you rule, the animals will not feel oppressed and
they will not be harmed. The whole world will
support you and not tire of you.

"Do you think you can rule the world and
actually improve it?

"I, Beraf, do not believe it can be done. The
world is sacred. You cannot improve it.
Ultimately, you can change only yourselves.

"The Creator's providence gives all things
life. All Nature's creatures are nourished by it
and so all of us seek to follow Nature's way.
They want to do this because it is natural for
them. How does the Creator's providence give
them life and rear them? It nurse them on loving
kindness, bring them to maturity, feeds and
shelters them.

"Therefore, oh humans, heed my words:
cultivate loving-kindness in yourselves. Cultivate
if in your families. Cultivate if in your settlements.
Cultivate if in your nations. Cultivate if in the

world and it will everywhere. Then Bersaf the
king declared: "Now I will deliver my verdict".

And all the king's advisers and the sage
spirits, all the representatives of the humans, and
all the emissaries of the animals rose up and stood
silently awaiting his words.

"By the grace of Nature, I find in favour of
the animals, for they have been sorely tested and
abused. However, it is clear to me that these
humans now realise the harm they have caused
to Nature's other creations and now begin to
understand more of what it means to be their
rulers. Therefore, although I find in favour of the
animals in their lawsuit, the humans are guilty for
what they have done up until now.
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e∫Ã+~µµ nì sêE >±s¡T n&ç>±s¡T. ªªeTVü‰Á|üuÛÑ÷

@$T #Ó|üŒeT+{≤s¡T. e÷ ø£cÕº\T ˇø£{≤ ¬s+&Ü,

@|ü̇  »s¡&É>∑+ Ò̋<äT, nìï |üqT\T mø£ÿ&ç$ nø£ÿ&˚

Ä–b˛‘·THêïsTT. π><Ó\T bÕ*e«&É+ e÷H˚kÕsTT,

m<äT›\T ns¡ø£<äTqï&ÜìøÏ düùd$Tsê nì yÓTT+&ç

πøkÕsTT. bÕ&ç ˝Ò<äT |ü+≥ ˝Ò<äT |æ\¢\T Äø£*øÏ

n\eT{Ï+∫b˛‘·THêïs¡T. ẙ≈£îeH̊ ìÁ<ä̋ Ò<ë›eT+fÒ ø√&ç

≈£L‘· ≈£L&Ü $ì|æ+#·&É+ ˝Ò<äT. ø±≈£î\ dü+>∑‹

düπsdü] }s¡+‘ê #Ó‘·Ô ù|s¡T≈£îb˛sTT+~. |æ#·TÃø£\

øÏ#·øÏ#·\÷ Ò̋e⁄. ø√sTT\ bÕ≥\÷ Ò̋e⁄ }s¡+‘ê

eTqTwüß\T #˚düT Ôqï |üqT\qT uÛÑ]+#·˝Òø£

ô|&ÉT‘·Tqï u≤<Ûä\qT ‘·≥Tºø√ Ò̋ø£ »+‘·Te⁄\˙ï ˇø£

s√E n&É$˝À düe÷y˚X¯eTj·÷´sTT. Çø£ qT+N

‘·eT˝À me«s¡÷ eTqTwüß\≈£î ùde #˚j·T≈£L&É<äì,
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ñ|üjÓ÷>∑|ü&˚ @ |ü̇  #˚j·T≈£î+&Ü ñ+&çb˛j·÷sTT.
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"You humans are hereby served notice that

your behaviour towards your fellow creatures

must change! And to ensure your compliance

with this court's decision, I am sending a record

of these proceedings to the Supreme Court on

high.

"Further more, acting as agent of that Court

on High, I am setting 10 signs as warnings to

you lest you backslide. If these things begin to

occur, know that you had better change course

and return to the Creator's way lest catastrophe

overtake you.

"Should you err, the animals will begin to

disappear, one by one, forever, from the face of

the Earth; and the air in your settlements and

fortresses will become dangerous to breathe.

"Should you still not change, the sky will

weaken and the earth willh reveal its nakedness

to the sun, the water in your streams and the rain

in the sky slowily will turn undrinkable.

"Persevere in your wicked ways, and still

worse will happen: the seasons will be reversed

and your climates turned on end; the earth will

cease yielding up its goodness and the sky will

cease its rain. In the middle of summer, plants

will drop their leaves, and unripe fruits will fall as

if it were autumn.

"Nor shall this be end. Continue, and the

animals you eat-fish and fowl, beast and bug-

will bring sickness and death upon you, and you

will be forced to fight each other - and even eat

each other - for lack of food.

"In the end, should you ignore all these

previous signs - you humans will be displaced

from your place of glory and no longer rule the

Earth.

"So mark my words, you humans, and heed

my warning. Change your ways while there is

yet time.
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eT÷>∑uÀsTT+~. ∫e]øÏ $T&É‘·\T, d”‘êø√ø£∫\Tø£\T

≈£L&Ü |ü+≥\ MT<ä yê\&É+ ̋ Ò<äT. ̌ ø£ÿ|ü⁄e⁄« ≈£L&Ü

|æ+<Ó ø±e&É+ ̋ Ò<äT. ẙT+ m˝≤ ã‘·ø±˝À ns¡ú+ ø±e&É+

˝Ò<äT. Hê´j·T+ #˚j·T+&ç eTVü‰sêC≤.... e÷≈£î

Hê´j·T+ #̊j·T+&çµµ nì ‘·eT u≤<Ûäq+‘ê sêE>±]øÏ

$e]+#ê&ÉT.

ªª Á| æj·TyÓT Æq »+‘·Te⁄˝≤sê e÷qe⁄\≈£î

ñ|üjÓ÷>∑|ü&˚ @ |ü̇  #˚j·T≈£L&É<äH˚ ø£]ƒq ìs¡íj·T+

MT¬s+<äT≈£î rdüT≈£îHêïs¡T. MT u≤<Ûä̋ Ò$T{À #Ó|üŒ+&çµµ

nì sêE n&ç>±&ÉT.

n|ü⁄Œ&ÉT »+‘·Te⁄\ sêC…’q dæ+Vü≤+ ªªeTVü‰sêC≤

MTs¡T #ê˝≤ >=|üŒyês¡T <äj·T‘√ e÷ e÷≥\T

Ä\øÏ+#·+&ç. e÷ »qà |üs¡T\ ùdeπø n+øÏ‘·+. y˚T+

me]ø° mqï&É÷ Vü‰ì #̊j·T+. e÷ |ü≥¢ MT eTqTwüß\T

Á≈£Ls¡+>± Á|üe]ÔdüTÔHêïs¡T. bÕ\T |æ+&ÉT≈£î+{≤πs ‘·|üŒ

ẙT‘· ô|≥º&É+ eT]∫b˛‘ês¡T. >=&ÉT¶ #êøÏ] #̊sTT+#·T

≈£î+≥THêïs¡T. >=&ÉT¶qT u≤~q≥Tº u≤<äT‘·THêïs¡T.

ø£ì|æ+∫q bÕeTTq˝≤¢ ‘·]$T ‘·]$T #·+|ü⁄‘ês¡T.

m–πs |æ≥º\T, <äT$Tπø ≈£î+<˚fi¯ófl @~ <=]øÏ‘˚ <ëìï

#·+|ü⁄≈£î ‹+{≤s¡T. #Ó≥¢qT q]πødæ, |ü⁄≥º\T ∫~y˚Tdæ

e÷≈£î ì\Te ˙&É Ò̋≈£î+&Ü #˚düTÔHêïs¡T. eTqTwüß\T

ô|fÒº u≤<Ûä\T uÛÑ]+#·˝Òø£ y˚TeTT á ìs¡íj·T+

rdüT≈£îHêï+. e÷ $\Te @$T{À ‘Ó*j·T #ÓbÕŒ\qT

≈£îHêï+. ẙT+ #̊dæ+~ ‘·|üŒsTT‘̊ eTeTà*ï •øÏå+#·+&ç.

ˇ|üŒsTT‘˚ e÷≈£î Hê´j·T+ #˚j·T+&çµ nì #Ó|æŒ+~.

Ç<ä›] yê<äq\T $qï eTVü‰sêE Ç˝≤ #ÓbÕŒ&ÉT

ªªá $XÊ\yÓTÆq Á|üø£è‹˝À Á|ü‹ J$øÏ düe÷qyÓTÆq

Vü≤≈£îÿe⁄+~. e÷qe⁄˝…’q+‘· e÷Á‘êq m≈£îÿe

Vü≤≈£îÿ\THêïj·TqTø√e&É+ bıs¡bÕ≥T. NeT\T m+‘√

MTs¡÷ n+‘˚. m≈£îÿe ‘·≈£îÿe\T Ò̋e⁄. »+‘·Te⁄\

ø£Hêï MTs¡T ø±düÔ ‘Ó*yÓ’q yês¡T ø±e#·TÃ. MTs¡T

»+‘·Te⁄\ |ü≥¢ Á≈£Ls¡+>±H̊ Á|üe]Ô+#ês¡T. n$ ∫qïẙ

ø±e#·TÃ. H√s¡T Ò̋ì$ ø±e#·TÃ. n$ Hê\T>∑T s√E\T

|üì#˚j·T&É+ e÷H˚ùd dü]øÏ MT J$‘ê\T m+‘·

<äTs¡“¤s¡eTj·÷´jÓ÷ Ä˝À∫+#·+&ç. MT #˚‘·\˙ï

eTqTwüß\eTH˚ MT nVü≤+ø±sêìøÏ ì<äs¡Ùq+. MTs¡T

kÕ<ÛäT >∑TD+ ø£*– ñ+fÒH˚ »+‘·Te⁄\˙ï Çwüº

|üPs¡«ø£+>± |üì#̊kÕÔsTT.uÛÑ÷e÷´ø±XÊ\T dü+‘√wæ+∫

eT+∫ es¡̧+ ≈£î]|ækÕÔsTT. Á|üø£è‹ ø£s¡TDÏdüTÔ+~.

bÕ*+#ê* nqT≈£î+fÒ dü]b˛<äT. ø£s¡TD‘√ ùde

#˚j·÷*. q&ç|æ+#ê* nqT≈£î+fÒ dü]b˛<äT. nqTdü

]+#·&É+ n+fÒ @$T{À ‘Ó\TdüTø√yê*. MT düeTø£å+˝À

n$ düTs¡øÏå‘·+>± ñ+&É>∑\eTqï qeTàø£+ yê{Ï̋ À

ø£*–+#ê*. á Á|üø£è‹ |ü$Á‘·yÓTÆq~. <ëìì qTe⁄«

düèwæº+#·̋ Òe⁄. n_Ûeè~∆ |üs¡#·q÷ ̋ Òe⁄. <ëì Áø£eT+˝À

<ëìì q&Ée˙j·÷*. Ä≥+ø£ |üs¡#·&ÜìøÏ Á|üj·T‹ïùdÔ

Ä|ü<ä̋ À |ü&É‘ês¡T. e÷qe⁄˝≤sê! Ç|üŒ{Ï¬ø’Hê ‘Ó*$

ø£*– Á|üe]Ô+#·+&ç. $y˚ø£+‘√ e´eVü≤]+#·+&ç. MT
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"Oh humans, Creation is good; you can be

good. So cease this ferocity towards your fellow

creatures. Things need not turn out as I have

said.

"For now, let me simply remind you of your

duty: you have domesticated some of the beasts,

and now that they are used to shelter and a

regular supply of water and grains, they could

not survive again in the wild.

"You humans have responsibility for them

and you will be held accountable for the health

and vitality of the domesticated creatures. You

ought not to rule them, but to serve them, so

that they might serve you better. The beasts are

simple-hearted. In time they may come to trust

you again if you carry your task out well.

"This is my verdict, as nature is my witness."

The humans stood in stunned silence,

contemplating the weight of the fearsome curses

and picturing what life would be like if the King's

prophency were to come about, but no one

could muster a response, with heads bowed.

All stood as mutes, with heads bowed.

Finally, Hochmach, the wise and sagacious

woman, came forward. Then she prayed and

confessed; "Praise the Ruler of All World, the

Source of being and Giver of life to us all. What

you say is true, our Lord and King, and your

judgement is just.

"We have done wrong and we will try to do

better. We must choose our leaders wisely and

not surrender to crude anger, violence and power.

"Universe is One, Creation is one, all life is

one. And when one part of that whole suffers, all

of it eventually will suffer. Practising loving-

kindness restores wholeness and build unity. Thus

we should always have this essential unity and

wholeness in mind. My Lord and King, you bands

of spirit sages, and you families of animals, we

shall try to live our lives defferently."
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≈£î≥T+ã+˝À, }]˝À, <˚X¯+˝À mø£ÿ&ÉsTTHê düπs

Áù|eT‘√, ø£ìø£s¡+‘√ J$+#·+&ç. H˚qT »+‘·Te⁄\

|üø£åy˚T e÷{≤¢&ÉT‘·THêïqT. $TeTà*ï <√wüß\T>±H˚

|ü]>∑DÏdüTÔHêïqT. Á|üø£è‹øÏ e´‹πsø£+>± e´eVü≤

]+#·ø£+&ç. ì»+>± Á|üfīj·T+ eTT+#·T≈£îsêø£ eTT+<̊

‘Ó*$>± yÓT\>∑+&ç. Hê rs¡TŒqT yÓ\Te]düTÔHêïqT

C≤Á>∑‘·Ô>± $q+&çµµ nì #ÓbÕŒ&ÉT.

sê» <äsê“s¡T˝À eT+Á‘·T\T, ãTTwüß\T, Á|ü»\T,

»+‘·T Á|ü‹ì<ÛäT\T n+<äs¡÷ sêE>±] rs¡TŒqT

$H˚+<äT≈£î dæ<ä∆eTj·÷´s¡T.

ªªÁ|æj·TyÓTÆq $TÁ‘·T˝≤sê düèwæº Á|üfi¯j·÷ìøÏ

>∑T]ø±≈£î+&Ü H˚qT #Óù|Œ~ $q+&ç. Ä#·]+#·+&Éì

ôV≤#·Ã]düTÔHêïqT. Á|üø£è‹øÏ Á|ü‹≈£L\+>± ‘·|ü⁄Œ #˚ùdÔ

uÛÑ÷$T ô|’ qT+&ç »+‘·Te⁄\˙ï ̌ ø=ÿø£ÿ{Ï>± n<äèX̄´+

ne⁄‘êsTT. MT ìyêkÕ\T, |ü]düsê\˝Àì >±*

Á|üe÷<äø£s¡+>±  e÷]  |”\Ã&ÜìøÏ   ≈£L&Ü

|üìøÏsê≈£î+&Ü b˛‘·T+~.

MTs ¡ T e÷s ¡ø £b˛‘ ˚ Äø±X ¯+ ø £\Tw æ‘ ·+

nsTTb˛‘·T+~. uÛÑ÷$T ‘·q >√&ÉTqT dü÷s¡T´ì eTT+<äT

yÓfi¯fluÀdüT≈£î+≥T+~. @s¡T˝À ˙s¡T, ≈£î]ùdyêq

ø£\Twæ‘·yÓTÆ ‘ê>∑&ÜìøÏ ≈£L&Ü |üìøÏ sê≈£î+&Ü

b˛‘êsTT. MT #Ó&ÉT Á|ües¡ÔqqT Ç˝≤π> ø=qkÕ–ùdÔ

ãTT‘·Te⁄\T e÷]b˛‘êsTT. uÛÑ÷$T ñ‘·Œ‹Ô dü«uÛ≤e+

‘·–Z b˛‘·T+~. ẙdü$ ‘ê|ü+ ô|]–b˛‘·T+~. ø±j·T\T

|ü+&ÉT¢>± e÷s¡ø£eTT+<˚ sê*b˛‘êsTT. Çø£ÿ&ç‘√

Ä>∑<äT. MTs¡T ‹H˚ |ü+≥\T, #˚|ü\T. ø√fi¯ófl Ç‘·s¡

»+‘·Te⁄\ <ë«sê MT≈£î s√>±\T, eTs¡D≤\T

dü+uÛÑ$kÕÔsTT. ÄVü‰s¡+ ø√dü+ ̌ ø£]H=ø£s¡T #·+|ü⁄≈£îì

‹+{≤s¡T. Hê e÷≥\qT ìs¡¢ø£ǻ + #˚ùdÔ á uÛÑ÷$T

qT+&˚ ‘=\–+#·ã&É‘ês¡T. uÛÑ÷$Tì @ Ò̋ uÛ≤>±´ìï

ø√˝ÀŒ‘ês¡T.

z e÷qe⁄˝≤sê! MTs¡T eT+∫øÏ e÷s¡T ù|s¡T>±,

eT+∫>± J$+#·&É+ n\yê≥T #˚düTø√+&ç.

düVü≤Je⁄\ |ü≥¢ Áù|eT‘√ yÓT\>∑&É+ H˚s¡TÃø√+&ç.

Ç|üŒ{Ï es¡≈£î MTs¡T mH√ï »+‘·Te⁄\qT eT∫Ãø£

#˚dæ ô|+#·T≈£îHêïs¡T. n$ MTs¡T ô|fÒº ‹+&çøÏ

n\yê≥T |ü&Ü¶sTT. n$ eT∞fl n&É$˝ÀøÏ yÓ[fl

J$+#·̋ Òe⁄. e÷qe⁄\T>± MTs¡T kÕ<ÛäT »+‘·Te⁄\

ô|’ Ä~|ü‘·́ + #Ó̋ ≤sTT+#·&É+ ø±≈£î+&Ü yê{ÏøÏ ùde

#˚j·T&É+ eTTK´eTì ‘Ó\TdüTø√+&ç. »+‘·Te⁄\T

ne÷j·Tø£yÓTÆq$. eT+∫ Vü≤è<äj·T+ >∑\$. yê{ÏøÏ

MTs¡T ùde #˚ùdÔ n$ MT≈£î m+‘√ ùde #˚kÕÔsTT.

MTô|’ yê{ÏøÏ eT∞fl qeTàø£+ ø£\T>∑T‘·T+~. Ç<˚ Hê

rs¡TŒ nì #ÓbÕŒ&ÉT.

sêE e÷≥\T $ì Á|ü»\T dæ>∑TZ‘√ ‘·\e+#·T

≈£îHêïs¡T. n|ü⁄Œ&ÉT mes¡÷ @MT e÷{≤¢&É̋ Òø£b˛j·÷s¡T.

∫e]>± ôVA#Ye÷#Y nH˚ eTVæ≤fi¯ eTT+<äT≈£î e∫Ã

ªªz sêC≤ e÷ ‘·|ü⁄Œ\qT ˇ|üŒ≈£î+≥THêï+. MTs¡T

Ç∫Ãq rs¡TŒ dü¬s’q<˚. y˚TeTT Çø£ eTT+<äT Ç˝≤+{Ï

‘·|ü⁄Œ\T #̊j·T+. »+‘·Te⁄\ |ü≥¢ Á≈£Ls¡‘·«+ ̋ Ò≈£î+&Ü

Áù|eT‘√ ñ+{≤+µµ. nì #Ó|æŒ+~.

á düèwæº n+<ä]B. eTqTwüß\T, »+‘·Te⁄\T

n+<äs¡÷ düe÷qy˚T. düèwæº̋ À ˇø£ uÛ≤>±ìøÏ qwüº+

»]–‘˚ <ëì Á|üuÛ≤e+ düèwæº n+‘·{≤ ñ+≥T+~.

Áù|eT, <äj·÷ >∑TD+, ø£ìø£s¡+ n\yê≥T #˚düT≈£î+fÒ

@ø£‘·«+ @s¡Œ&ÉT‘·T+~. Á|üø£è‹ì eTq+ s¡øÏåùdÔ n~

eTq\qT s¡øÏådüTÔ+~ nì Á|ü»\T ‘Ó\TdüT≈£îHêïs¡T.
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