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y disturb their habitat, I shall not misuse the natural
W iesources and pollute nature with pesticides and

astic wastes. I shall behave wisely and strive for
the eradication of superstitions. I promise to
conserve the biodiversity and behave with
hedie sense and scientific attitude to protect the
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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.

Free distribution by T.S. Government 2022-23 iv



©%)8 9508 B8°88 darprdo. moHs® add &X) ooy, Deh, Sosen 8%Sen,
HFren, 2208He. .. IOED @’Jé?géa‘_azéé. 588 R mN EOASE. S5HH Lo“aée)@és a8 grifo
Soo(&5D. D0 (58)8 o0& S IHVAHKONKE, S8 Hr(@dh HOLEPEG - es*STe
3. 5855 H00Q HADS (©%)8 o0& @35@_)26 B8 Brsrodnod. ddForr, Seeson
BN BIE® o &) BEPrge DENSWDHO QbAHoe (%) [©8S50 Daen DR
60008, HHAA 5 HFIJHos® & QTEB wsarenen IEBEP GOLrL. QD(SBHE08E
%0, Jsegraren Botie @é@é’éé‘sc_{% PER Gotran. EA 88 éé.gggszééﬁga 0. 5080
Q) e, 308 u6bShen HOER) $BE4 i BFIEIPEaN. HOIBO E°OS0BSBLH
DR Tthe Bowld S EHDEBSE® FAFFHED TR0H BsEto. HOFEIL FBHoT®
B%HOB HB0SE0SE, KopoSEoE S A Gotnod. WohE TR WEEEHIR0E (K30 &
20TPoBOHESE 0P RODT.

BERBE* Sty Qe B2(RKo 208 FR0%H éc‘gé’éé’s @&*RoSTR), HATVCHERY
EPERroiarT eowed. (8B H& (508 BOTFOBORATT GoTd. B088 ST IBoSEes”
SEN FEK) VoD Vaogbesd @go DOSIOM, ©DS0B0RO™ SOTed. TREgODS0
08 DE® &8 &G eddir 5K S| . @’Jé@)@tﬁs B8 68 ©0BT(EPORD
©%0 BOEPS K08 Deew (%8 HBE JH0w0mEI8, HENE rrdEETI8 wodTeaho
Borone eHiH FohEo Eree esdso.

&8 FBT°O 3(;033 Dgen S Sotap &) SBBR) ([0S BB JyErarold @go
SHEHOAD SR8 Jond EDA Gotrdr. wBwrd grstorn QZR0HE DA Dyd LOA
S0P, B0 HEHEGeen, Qoo(&8 %”ow(;oa*’e) AR AT S EV6) HESS 98855 38 e‘é@é HESBE.
Do Hoarso 8%0 TR QPR @ow0HENTRRS, @Y [HEGIAres WR0NERS,

X

B8 Koaogren JOFEPI8 OISO SEHKS 110 8K T°erEres0 EO0TRd. JL:Tes

— Zﬁ'ﬂ@&tﬁggsa"@. 8)@;;26 TR0 @FoHPo KEd FPenrd e HOLEZHG 0. wen :si@éoéséw

50 (HRrreestEr QRPD Sopogron EOA Gotnod. sead S8t 8 (BIerre

3°o°26§é D& E&oenod.




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
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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.

¢ Inthe 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.

¢ [fany 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’.

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

* Letthere 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.

— —
s = 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

R/

them to meet life challenges properly.

N

Free distribution by T.S. Government 2022-23 viii




Qe PG 208 HBdome 483, H8E8 TR POV ERSPoBOTE.

FPOS® Hesore &0 aaﬁés“oéé) 080 HLHH ?o@e? BENE KO 5‘56@?55&26 D8chen Brerodosio
GIPERane 88550, edah, TG oy (Herdse DlEren, TRy &y P80 INBPIBY Deps TR
S5 Sore Srdyets SPogHTnom. T8 eXorHRoTS & JFPEHNSE ErTPoTron. Sl

: (%af’w?go‘ﬁ)é’séo 85 S5 IrdoSt Srss Hogr @deodoSEo eS80, BoHEHo D Bairs®
258 Sovoee® 680,

[ b\ |

LN @orer(o SH (K8 grRd S DFRoTd.

3*’6?3@53%06‘5(‘0 POZOD yen ©Bo BBHT0E @SHERS g)@gen ErPob0HE 0.

gRSSen SEK8 K6 58S, (HRrKTe &)5o5e0 @) Bore DFRBOD 0ok,

BBrrizee Emegen QA0 o8 Jowowrd. 10 ot ©®0oBoYNOMT &otrow. SR

FEo FeEond Boxs 30&30:5261‘32)26(‘0 PROBEIEL.

&éé@:_‘(géoés 85800508, SOosol, ad D008, ASBBen BATTEBAHOE, ElelMteb

QBerosod, R Hesst Slate)leintelat 56 &St PS8, 58 56808 Fahod, @’aéigé

BT AEEroBos o g0’ s Egen KO JBRroTD.

GEAno 0bh Benknsiod, Ve (Kogrocho, BotB)SE” $88D0808 6l womren

FEIEE B 00 grisorr HBRBoEED B3y SHDBADToED.

BT Gmgen WGEPoBLH RS HEBED Prarer ©HdBoRee 1y SHHTRD.

(D8 (BT 58 D& IFoEen Erdrofod @6562200“)%065@.

988 ‘ég%@és Do0g0 BOAS ©oTPenh eckre éaﬁaég@ é&mago‘ﬁwoéa Lo $BNBE

@350 F5S Boird. (w5fdard) BBrhdtHHomres® HhHe VB8 adS A.S. do

(535°e5°R)) D08 )

BOLTYES S0 APOEBE HBepdo IYBOrP 1w SHAPAODE ST Fo50eR8 ©BHEDD

S5 DT EBOD WoBOTD. BT (Hogrechod® DepderR) SrrgSer sotier (88

LIS

FTF0ToR)) FWOLT 1REE® $HN0D WS VOHBAFD. Fok SrDoR Sofl HErsen Babio

Togoe, 68220 SDA0T SB)o TT° Hyed HIAhorT IB)HI0HD [EE)Eromd. —
28) ©85080 Lok FGohorr estdosto @D rugoTed aaééo“)éégc‘ﬁo |

TGS 080 St HBOTER ik KpBHTN0. TRV Drrghe S Hiap Ko

Do HOLTO Bx) WINOVE FOAK BB B TRty SATEB v

BB DB WgRire) (LONOBCT D) ©iHK0 SoTed.

ix



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.

*  Youmay 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 amust.

¢ Listout 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 yourselfthe Science Club programs in your school.

Observe problems faced by the people in your locality and find out what solutionsyou ===
can suggest through your science classroom.

Discuss the things you learned in your science class with farmers, artisans efc.

./A—A!
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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

s

Use Android mobile phone or tablet to view content linked to QR Code:

1. | Click on Play Store on your mobile/ tablet.
2. |Inthe search bar type DIKSHA.
3. ¥ [FESHA - R bord Teechers Fallon s

| i

o m:
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 onthe search icon §# and type the code printed below the QR code, in the search

bar (L)
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:
Go to https://diksha.gov.in/telangana
Click on Explore DIKSHA-TELANGANA
Enter the code printed below the QR code in the browser search bar (Q)
A list of linked topics is displayed
Click on any link to view the desired content

kL=
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Play Store
DIKSHA
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. [}
%
15 d & A

INSTALL
INSTALL OPEN

https://diksha.gov.in/telangana
Explore DIKSHA-TELANGANA
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—— ACADEMIC STANDARDS =

) N 2
S.No.|| Academic Standards Explanation
1. || Conceptual understanding 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.

2. ||Asking questions and || Children are able to ask questions to understand, to
making hypothesis clarify the concepts and to participate in discussions.
They are able to make hypothesis on experimental results
and given issues.
3. || Expetrimentation and field || To understand given concepts in the textbook, children
investigation. are able to do expetiments 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.
4. Inf(.)rmation skills - and{l"Ghildren are able to collect information (by using
Projects interviews, checklist, questionaire) and analyses
systematically. They are able to conduct their own
project works.
5. |[Communication through || Children are able to explain their conceptual
drawing;'model making understanding by drawing figures labelling, describing
the parts and making models. They are able to plot graphs
by using given information or collected data.
6. ||Appreciation and aesthetic || Children are able to appreciate man power and nature,
sense, values and have aesthetic sense towards nature. They are also
able to follow constitutional values.
7 || Application to daily life, Children are able to utilize scientific concept to face
concern to bio diversity. their daily life situations. They are able to show concern
towards bio diversity.
/L J/\\ J
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NATIONALANTHEM

- 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.”
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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.

ARY
7\ - 4
K L 4
KUY

4dA@KN
- 4
v

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)
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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 s 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
based on

knowledge which is

experimentation.

Free distribution by T.S. Government 2022-23

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 keptin 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?

What is Science?
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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.
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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

s

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

experiments? What are they doing? In most

scientists conduct

of the above cases, they’re collecting
information to test new ideas or to disprove

old ones.

What is Science?
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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.

) Free distribution by T.S. Government 2022
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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.

What is Science?
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In the words of Karl Popper, “Science
1s 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.

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 canuse 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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Which soil works best for
planting bean seeds ?
I need to find out more
about the different types
of'soil

What is Science?
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Step 2 Form a Hypothesis.

Write a possible answer, or hypothesis,
to your question.

My hypothesis
is that bean seeds
sprouted best in
potting soil.

A hypotbhesis 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.

I'll put idehtical
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
ariables of water and light

What is Science?
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Step 4 Conduct the experiment.

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

Follow the steps you have written.
Observe and measure carefully.
Record everything that happens.

Organize your data so that you can study

it carefully.

' Height of the plant
a1 = . Day | Sandy soil | Clayey soil | Garden soil
? ¢ h 3 1.8cm 1.5cm 1.8cm
. ﬁ xt‘ 6 2cm 1.7cm 2cm
9

Step 5 Draw conclusions and

communicate results.

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 growt

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.

-o Free distribution by T.S. Government 2022
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Investigate Further

If your hypothesis is correct...

I'l] 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.

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!

Using science process skills

When scientists try to find an answer to a question ordoan 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 Process Skills

their size, shape, and colours. He classify
the shells first into groups based on their Observe —use the senses to learn about

sizes and then into groups based on their objects and events.

shape. Compare — identify characteristics of

I things or events to find out how they are

‘i ¢ alike or different.
Classify — group objects or events in
categories based on specific

characteristics.

-( ) Free distribution by T.S. Government 2022
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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 aweek.

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.

Free distribution by T.S. Government 2022-23

Process Skills

Measure — Compare the attributes of
an object, such as mass, length, volume to
aunit 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.

What is Science?
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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.

-23

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.

What is Science?
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Reading to learn

Scientists use reading, writing,| Flora and Fauna

and numbers in their work. They 4L

Let us observe the following table of endangered species

Name of the species

Orchids species,sandalwood tree,cycas,
medicinal plants, Rauvolfia serpentine etc.

read to find out everything abouta| , .
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. | found?

Before Reading

Collect relavent information

related to your topic.

Think: I need to ﬁnd out What You may find that these animals are
specifically found in certain regions of the State?

are the parts of an ecosystem| world.

and how they are organized.

Look at the Vocabulary words.

each word.

Endemic Species

Observe the pictures and identify the animals, Also try to find out where these can be

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
Be sure that you can pronounce| species found restricted toa particulararea  India.

of a country are called Endemic Species.

Leopard, Indian Lion,Indian Wolf, Red Fox, Red
Panda,Tiger, Desert ~ Cat, Hyena etc.

Gharial, Tortoise, python, Green sea turtle etc.
Peacock, Great Indian bustard, Pelican,

Great Indian horned bill etc.

Golden monkey, Lion tailed macaque,

Nilgiri Languor, Loris

o Name an Endemic Species of our

¢ 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?
Name some other endemic species of]

You can take help of books from your
school library or internet.

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
aclue that an ecosystem may have both
living and nonliving parts.

-( ) Free distribution by T.S. Government 2022
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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.

What is Science?




29 ESBES ) woBBoINGD [HErSo &) Fnen, o e DT KrdIow.

@Q3e§oe>o FE D0, Trose0,
Doggen INEB A a0 ézéaéj g

OUD HHeo (@6&5&), Kogo 3y, R, B Swgen,
JEyof Soon

FPEEE. 8 HOFEE T ®oe8
23080590 DS, Hosro, den, ABIY), ABIFrowe, HO, JT°d Y
FwKO, @Ben, Eordens, DY D&, DOES IHD, B

Q02050DJ (B8 DRArR Beoid 080HS FEYS, FeS H0f, 0uHS BE HE, Hono
8550 &%o0 S@éom BB T°do. o018, 8.

FEIE™ I63 dhdro ©fo
3m§8 weoé ,5-0@0 Here0, 508 & Bob DHerern HB8D0D, HB0P08. W & aofiHer K EABTEP Bendsiol.
@G‘;enzéo Beodo8tSgo  arer
BoggFI8. FaYed) SEFS
FBHen seareod 8o &) égéoen
NS QBB ow.

endamic species

85 woHHen (HoHos% §°§0&L{oésé
(Frozrod® SrE sotron. £ I,

S5 TUEPRE HOWSS 28 0B
28 '3)6"&260&.
‘éom&’—@@é’)dﬁpéfé&)’— Srgerob
BoBS VoEE dhenrr BL)HEY).

P oot D wosHH HHBFI8
QoEWE o2& HE0H?

PESBI0SY B8 oEMWE e
58 555;663 5 | T o8 6EERS @owdd semED 354 sevsod.

@ 08 3, 208 PHOD “VorNE erHen” 8058560 & FEwe (Hogredsh
®OI°) & W&OOO , & QD Qe (endamic species) ®oero. Hidseen Soe wodgreo dIaho 808%8.

éé?é%ée)éo ©ATFBP SN
BTS00 God.

2 HhrdoBol.
(58 Soel) Ny B8 SoEKod
@gonaoiﬁagso&.
DB E0S® (HBHTR), SrKod.

2208)5)en (D590F0 Vodtr FgRH0N Gokio
»H ©o0I8 TodS 50208 | ot sen.

8 Q) erdoe IwEen, aodHen
Breroed) DEBOSOE. < p
&) [Erozred HB8EFH Gotron. & B¥o

I06B DTSt (DI grard)
00L08.
VDo dRamedBen HHBAW o HOKHTEen

©8DRY, MgDoPos. o oo Sy
SR aE508° HAGFACDHS R,
D8 ) 8% SHHod.
CRICNESS 08 D’
) @enéa%‘s@@:éaéao&wa‘ggéo. 838¢e9
2,6?3&6%6350 0o BendESEe8 &0
Do SBH0S 95080 &od. ‘DA
858¢0 Eééééen’ O %Qqé 858¢0 25526‘(8
£5, 50&25326 @00t Bolodd EOA
000X DBTTPTR) BOCHE0E.

©55e J5H500 ST Brow. S5
2o ([PHS® & (Hes w855 $eE0R
Qoo EAPI08.

&°Q) w586 Eéegzéé@cﬁj 5°Q) ddoeden
S(BH Goerow.

BEV éOa%ée;o, 85880, I3 &)é)grzé

&3) HoSTres® mrer dPen Gotron.

N —



Plants and animals in an
ecosystem can meet all their
their

basic needs in

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?

Biotic Components

Producers - magrrove, spirogyra, euglena,
oscilatoria, blue green algae, ulothrix, etc.
Cosumers - shrimp, crab, hydra,
protozoans, mussel, snails, turtle, daphnia,
brittle Word, tube Worm, etc.
Decomposers - Detritus feeding bacteria,
etc.

Abiotic components - Salt and fresh
water, Air, sunlight, soil, etc.

Food web in Coringa Ecosystem

Do you know? There are over 1000 organisms living on our skin. In the chapter on
microorganisms you have already seen the pictures of some of them. The biotic
community consists of bacteria, fungi and small arthropods etc. The abiotic factors are
dead skin cells, water, salts and oil of our sweat, air etc.

We have studied that A large grassland ora forest, a small tract in a
forest or a single log, an edge of a pond, a
village, an aquarium or a manned spaceship
can all be regarded as ecosystem. An
ecosystem can thus be defined as a functional

unit of nature, where living organisms interact

A living community cannot live in
isolation. It lives in an environment which
supplies its material and energy requirements
and provides other living conditions. The living
community, together with the physical ;
; . : among themselves and also with the
environment forms an interacting system
called the Ecosystem. An ecosystem can be

natural or artificial, temporary or permanent.

surrounding physical environment.

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

THE DESERT ECOSYSTEM

The desert occupy about 17% of the land and occur in the regions with an average rainfall
of less than 23¢ms. Due to extremes of temperature, the species composition of desert ecosystem
much varied and typical. The various components of a desert 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.

-e Free distribution by T.S. Government 2022

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.

-23 What is Science?
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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.
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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.

What is Science?
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Tables, charts, and graphs are good
tools to display data so that it can be
interpreted by others easily.

Milk
production

Countries

Milk production (Tonnes per year)

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.

B Cows

Buffalows

 Goats, Donkeys,
Camels

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

An exciting year of discovery lies
ahead!

Free distribution by T.S. Government 2022-23

Safety in science

Doing investigations in science can be

fun, but you need to SCIENCE

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. Beaware : Keep your work area clean.
Ifyou 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.

What is Science?
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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 inidentifying 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.

-23

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 ina 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.

B 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.

What is Science?
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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.
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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.

What is Science?
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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.

7)) 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,

-( ) Free distribution by T.S. Government 2022-23

Cell - The Basic
Unit of Life

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)

Cell - The Basic Unit of Life
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Objective Lens

Specimen Holder .
Fig-1 : Robert Hooke’s Microscope

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.

Fig-2 : The cells in the thin section of
cork appeared like this to Robert Hooke

B 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

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
milestone in the history of

Hooke was a

science. Cells of cork and of

e sak T (match stick are dead cells.
57AHYE
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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.

B 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 ?
Cell - The Basic Unit of Life
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Fig-4 : Onion peel cells (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).

B Activity-3 |

Observing human cheek cells
You have already prepared a
temporary slide of an onion peel.

-o Free distribution by T.S. Government 2022-23

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
itin 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?

Fig-5 : Human cheek cell (without stain)

) Do you know? I—\

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.
& J
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Robert Brown (1773-1858)

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.
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. 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 orred
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.

Cytoplasm
Cell wall

. Cell
‘ 95 membrane

Fig-7 : Onion cell showing nucleus (stained)

The blue or red spot observed within
the cell is the nucleus.

Now let us see the nucleus in our own
cells (animal cells).

B 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.

Cell - The Basic Unit of Life
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*  Whatstructures are observed in the cells?

* Didyousee atiny 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?

Nucleus

Cytoplasm

Cell
Membrane

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.

-( ) Free distribution by T.S. Government 2022-23

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

L e —
acJELE

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.

Fig-9(a) : \ ._
Chlamydomonas \

Cell - The Basic Unit of Life
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Pseudopodia

Nucleus

Fig-9(c) : Escherichia coli (Bacteria)
Fig-9 : Unicellular organisms
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 aleaf

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.

Fig-10 : Cells in a grass leaf

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.

Free distribution by T.S. Government 2022-23

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?

Cell - The Basic Unit of Life
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. 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 ce s.

\
Smooth Muscle Cell

Nerve Cell

Striated Muscle Cell

BloodI Cells

I [
Red Blood Cells White Blood Cells

Granulocytes Agranulocytes

Basophil Neutrophil  Eosinophil Monocyte Lymphocyte

Fig-12 : Shapes of the different cells in the human body

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 | BoneCell
5 | Whiteblood cell
6 | Striated muscle cell

-o Free distribution by T.S. Government 2022-23
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* Are there any similarities in shape of How do you define the shape of

the cells? Amoeba? You may say that the shape appear

+ Do you find nuclei in all the cells? irregular. In fact Amoeba has no definite

) shape. It keeps on changing its shape by
* Can you name the longest cell in all
) protruding out of'its body. These are called
animals?
Pseudopodia (Pseudo: false, Podia: feet).

So f: h kinds of
© far you fave seent Mafty Kes 0 The projections appear and disappear.

lls. Are all cells similar in sh d
cells. Are all cells simtiar in stape af Pseudopodia help Amoeba in feeding &

size? The shape and size of cells vary 1 .
ocomotion.

considerably but all of the cells are .
Are the cells in an elephant larger

Itimately determined by th ifi
ultimately determined by the Specilic than the cells in a man?

function of the cells.

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

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.

Cell - The Basic Unit of Life
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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 1s 20 to 30 micrometers in size.

[ 1 Meter = 100 Centimeters (cm)
1 centimeter = 10 millimeters (mm)
1 millimeter = 1000 micrometers
microns (Lm)
L 1 micrometer = 1000 nano meters (nrrg

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.

Cell, Cell membrane, Cell Wall, Cytoplasm, Nucleus, Unicellular,
Multicellular, Organelles, Pseudopodia, staining, magnification, focusing.

% What we have learnt

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.

-o Free distribution by T.S. Government 2022-23
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*.) Improve your learning

1. Who discovered the cell for the first time? What procedure did he
follow? (AS 1) &
Name the factors on which shape of the cells depend? (AS1) 8JFHIP

2.

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)

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)

Cell - The Basic Unit of Life
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16. How do you appreciate the fact that 17. Deepak said, “A plant can’t stand erect
animals, human beings and trees are without cell wall ’? Do you support this
made of cells,which are very small and statement? (AS 7)

we can look at them through

microscope? (AS 6)

Major improvements were

5ZTA32 | Fye Piece

Praw tube

made in microscopes from oarse adjustment

around 400 years ago. In the Body tube

Fine adjustment

early days, there used to be just

Objective lens
Arm (Limb)

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.

Reflector

Base

Fig-13: Compound Microscope

-( ) Free distribution by T.S. Government 2022-23

Cell - The Basic Unit of Life




16. SrdHen, 2088050, Eée)gje)o
w08 OF) Serod® IBBaow.
DBY Koog W8S’ Sredesim.
&I Y D dFore wdIobRH?
(AS6)

400 Sod&yoro ol
rgrtes® ol8 Srhes®
50 Bd atHETNED. JeEe
Ber’ DE*RHHS® S0 2.8
8o Sr$R S5BrA0S
8. BV Feree SPHEOR
(Simple  microscope)
®0erS.  (E0d IreagRod
geoseen SASTHRT.

88 So& SESHEY
EosP08® Hochg Krgie
(Compound microscope) &
EPSE0 28h0d.

Y " -
2700

17. “BeaddSo SES SoE)e0

QerSr Joalds)” ©
858 DY, @& B
AV AR BSoHITe?
(AS7)

o§ Bedo

568 ﬁ"’éé))o
ﬁg@ 050D
0

[»)
KD'°§& 05663
3%y oo

e

er Ho8 (R&)
8%
580

05069

CSCSQeao

88 S0

C

)



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. (¢) 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. Putadrop 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.

Cell - The Basic Unit of Life
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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.

Dropper Cover Slip

N

S Slide

Fig-14: Preparation of microscopic slide

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 Y4 tea-spoon of saffranin in 100 ml.

of water.

Cell - The Basic Unit of Life
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The World of

Microorganisms : Part-1I

Ataround 1674, with the help of his

microscope, Leeuwenhoek discovered

Why do we add small amount of

curd to lukewarm milk to make curd?
many small moving organisms in a drop of

Why does cooked food get spoiled lake water. He called them “animalcules”.
after some days? Why do we get bad smell Later these were named bacteria. Along
from our mouth after we wake up in the with the animalcules, he also observed many
morning? other microorganisms under his

microscope which were named later on.
In this chapter we will try to find out The invention of powerful microscope
what may be involved in causing such helped in further discovery of other

changes. microorganisms.

Microscope invention-discovery
of microorganisms

Antonie van
Leeuwenhoek was a cloth
merchant from Netherlands.

Leeuwenhoek built a single

Fig-1(a): Fig-1(b): Microscope
Antonie van prepared by Leeuwenhoek

magnify the object 300 times. ~ Leeuwenhoek

lens microscope, which could

N let hat
His curiosity and skill of making powerful ow et Hs see What are

. . microorganisms and where we can find
lenses was the secret of this invention of

: them.
powerful microscope.
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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.

Cocus Bacillus Lactobacillus
Fig-2 : Different types of bacteria

Penicillium 7 Rhizopus (Bread mould)

Fig-3 : Fungi

Amoeba Paramoecium
Fig-4 : Protozoa

Chlamydomonas Sirogyra
Fig-5 (a) : Algae
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0% Hear el 58500 ol g dHen eomon. &
80 KDD@CSQ}?O%S SRR SrEKeo. Ho 2 Kod 6 S8 &)
Srgdde Here BEgITROD.




Oedogonium

Fig-5 (b) : Algae

Cyclops Daphnia

Scabies mite

Fig-6 : Micro Arthropods

Groups of microorganisms

Let us study some
microorganisms that belong to
the groups like Bacteria, Fungi,
Protozoa, Algae and certain

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.

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”.

B 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.

62 ) Freedistribution by T.S. Government 2022-23

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.

The World of Microorganisms : Part-1
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. Activity-2

Take some rotten part of vegetable
or black spoiled part of bread or coconut
with the help of aneedle, 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

Free distribution by T.S. Government 2022-23
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od P
Fig-7(b) : Nt 7Y
Stained e e
Lactobacillus -'\;'.'ﬂ Rl ey
. R L
bacterium /

7 )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.

The World of Microorganisms : Part-1
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B Activity4

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? I

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.

B 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.

Free distribution by T.S. Government 2022-23

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?l %

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
abeaker 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.

The World of Microorganisms : Part-1
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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(b) : Tobacco

Fig-8(a) : Electron Mosaic virus

Microscopic view of
a 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.

)Do you know?l—\

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.
. J

Microorganisms, Microscope, Algae, Bacteria, Fungi, Protozoa,

Micro-arthropods, Virus.
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% What we have learnt

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.

Improve your learning

1. Which organisms act as an interlink between living and non-

L i —
8.JPI9C

living organisms? Why? (AS1)

2. Write the diseases caused by micro organisums? (AS 1)

3. Whattype 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
¢) luke warm milk (AS2)

8.  How are the human actions causing the death of useful bacteria and fungi? What will
happen ifthis continues? (AS 1)

9. Whatprocedure 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 youclean your hands with soap before eating? Why? (AS 6)

70 ) Freedistribution by T.S. Government 2022-23 The World of Microorganisms : Part-1
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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.
Free distribution by T.S. Government 2022-23

The World of
Microorganisms : Part-11

a0

What changes did you observe?
What is the reason for this?

Curd or buttermilk contains bacterium

named Lactobacillus which converts the
milk into curd.
Bl 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 inthe 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?

i‘"‘"\"“-‘# o

B e =T r,||_‘j

Fig. 1: Cups containing Maida dough.
The World of Microorganisms : Part-II
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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

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.

MieilliuGFarlq_i‘ﬂhBhr Injectios
M.

used on a large scale in the
production of alcohol, wine,
beer etc. Yeast is grown in

natural sugars present in grains

o -
GEAKHS

like barley, wheat, rice and
crushed fruit juices like grapes.

74 ) Free distribution by T.S. Government 2022-23

Fig-2(b) : Antibiotic capsules

The World of Microorganisms : Part-II




3 Bo 8o’ &) D Ho&S® D

Q& &y Sendatod?

Bsbod® BE St Fhewd Do
2088 Sily EOBIHE TG SiHho B
P 208 GayBo0d. 08B0 8
BBSHE =85 EairBE Tand 688
&0, TP EreNY 0 JoBer
SrBE08.

8o DY) AJeo B8 BoBodS® Si%o
58 %o DBH08. B8 5 o8 10 Foee
588 Bodod. SHhard esmeds® Sr@d 2
Kool 3 Bowre By Bodod. Both NJYHoP
Qoreden D IR ($BE0S® soKosd. 3 S
4 Kotre SHard Kursen &2 ol SrEos.

BoH ﬁE’&oeS’s 8o Soeiy Koowedn?
85y 8O AYS® $3) TS °Bew0
DDH0LEHN?

8 IS et @wE) eFeo. SEBH
éBKBQD se)sSteorr SedBeow. & AFore
SHOL we)sHeorre Eﬁﬂ% BB Seardo
(fermentation) ®@o&rds. & IS¢ &
DEIwFeS® wepsten, 3K,
06 Bwsorard Scoirbe®
&S BPAF L. B0HE S0
B0 Jressg)den BONS
a8, [P, $8, (8 Hod
Do BFres® DoheEed.

2KYETA4

S50 QAT 2 DESHD, TPODHESHD
TPEEY $00en BB, & HoKen SXatoite]
$rgdood (e a°§asr) Sodarar.
&3 BEDS 0o (anti-
biotics) @oerd. Q) (HEES rgades
oBEo Troe SrfEdoedsody | a88
Bard. oo 3dolgren, (BuSo dANOS,
BErRES, RVBRS, 2B DRS wrod
BroBadrdE% 688 BT. wé@o‘ﬁw
RIS} 262}) o, $3805°, &85, Baron&
S08 038 TR0 G Srg)BBToEseen
K090 Wpow. ©RIHorP ?o?g?o&boﬁ)v (L0
880) H08 arghoty Eree I8 pIow.

"w‘é&éém%@ozﬁa 220 Hen, Emézpei's
Ee a7°§60‘53° N3} EOR ENASIIIN
QoHo(@oBTel8  GOIPAT.




Do you know?l

may kill useful bacteria in our body too.
N

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

~

J

The discovery of Penicillin - The Antibiotic

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

76 ) Free distribution by T.S. Government 2022-23

Fig-3(b) : Pencillium species inhibiting bacterial

growth in petridish

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.

The World of Microorganisms : Part-II
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) Do you know?l

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.

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,
Tuberculosis,

Hepatitis, Mumps,

Diphtheria, Wooping Cough, Measles.

Free distribution by T.S. Government 2022-23

Fig-4 : Child consuming polio drops.

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.

The World of Microorganisms : Part-II
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) Do you know? I—\

Dr. Jonas Salk
discovered vaccine for
Polio in 1952. He
wanted to distribute it

|2
sS4

Dr. 1k
freely to everyone. So r- Jonas Sa

he never patented his polio vaccine.
Dr.Albert Sabin discovered oral polio

vaccine in 1957. )

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 18" 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.

Fig-5 : Baby with small pox

80 ) Freedistribution by T.S. Government 2022-23

B 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.

Dr.Edward jenner inoculating
vaccine

The World of Microorganisms : Part-II
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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.

82 ) Freedistribution by T.S. Government 2022-23

Fig-6(b) : Anabaena

Nitrogen Fixation

Rhizobium bacteria present in root
nodules of pea family or Leguminaceae
plants such as pea gram, groundnuts fix

nitrogen.

B 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.

The World of Microorganisms : Part-II
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. 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

L o -
6F 3920

loose soil. Put some biological wastes like
Fig-7 : Root Nodules fallen leaves, vegetable wastes, waste

) papers etc., in one of them. Fill the second

Rhizobium converts atmospheric . .
' _ _ _ one with plastic wastes, polythene bags and
nitrogen into nitrates and stores in roots. .
with some empty glass bottles.

> S N

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. S
Farmers plough crop field along with L
legumes on the onset of monsoons. ‘*:.w;ﬂ
The micro organisms like fungi and ; {:,J/ e S g 5
bacteria present in the soil degrade TGy R R e T
biological wastes, some of which are Fig-8 : Compost pit
essential for plants. Now cover the pits with some loose
soil. Sprinkle some water on the pots /pits.
) Do you know? I—\ Do thi;p every day. After three to f(l))ur wle)eks
What is Bt? remove the upper soil from the pits and
Bt d- N  Bacillus observe the changes. What changes did you
observe?

thuringiensis which is the name of a ‘ o .
bacterium. It produces a toxin which kills * In which pit did the materials
: decompose? Why?
pests on plants or crops. The bacterium . _
: . .. ) s Is there any harm with non-decomposing
1s used as bio pesticide. In transgenic , .
) ] ] material? Discuss.
crop plants this toxin producing gene

was separated from the bacterium and Youmighthave observed the same thing

transferred into the crop plants. So this happemng fn your .own surroundl.ngs as
: well. Microorganisms present in our
can protect it from pests. For example )
S et TG . . surroundings act upon wastes around us and

L. cotton. It Shows severe impact on decompose them. They are converted into

plants and animals. Discuss, about effect simple substances. Thus microorganisms

.of Btin your class. ) help us in cleaning the environment.
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Think and discuss
What  would  happen if
microorganisms were absent, in our
surroundings?

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.

86 ) Freedistribution by T.S. Government 2022-23

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.

Fig-9 : Anopheles female mosquito

The microorganism 'plasmodium’
causes malaria. The female Anopheles
mosquito carries plasmodium and thus it

is the vector.

The World of Microorganisms : Part-II
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Fig-10 Plasmodium in RBC.

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?

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
L " —
6FCH4D

garbage. We can control

houseflies by keeping our surroundings

clean.

)Do You Know? H

Dr. Ronald Ross f
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.
\

Fig-11 : House fly on food

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.
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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- 4.Can you name few diseases which are
ing questions. spread through by Air?
1. Which diseases can be prevented if we 5. Can we protect ourselves from
control mosquitoes? bacteria and protozoan diseases

. _ 5y .
2. Which diseases can we prevented by through vaccination? Discuss in your

. 2
vaccination? class:
3. Name the diseases which are spread 6. Discuss in your class about

through by contaminated water? Indradhanussu.
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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
plant disease |Microorganism| Transmission
Citrus canker Bacteria Air
. . . L SRS St
Red rot of fungi Air, seedlings - e
sugarcane e g S
Tikka disease Fungi Air, seeds
of groundnut
Tobaccomosaic| Virus Insects
Smutdiseaseof | Fungus Arr
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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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.
7 ))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
EiLll-El ~ | microorganisms present in

Free distribution by T.S. Government 2022-23

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.

The World of Microorganisms : Part-II
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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

Lazzaro Spallanzani is the first person period.
to prove experimentally that micro- 3) Quality of food is ensured for a long
organisms could be killed by boiling time.
(1768). 4) Variety of food items may be available
Invention of pasteurisation led to the in far away places, in any season.

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.

P72 ey wris

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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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 'thizobium' present in root nodules of leguminous plants fixes atmospheric
Nitrogen.

*.) Improve your learning

1. How do vaccines works in our body? (AS1) s
AroF
2. What are the differences between Antibiotic and Vaccine? o -
8JYERZS
(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)
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1. Szeen 0 88808 & DSore $Q Sow? (AS 1) 5585H4

2. doob, drgdscdro S dE? (AS 1)
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S5 HPHod. KrBoBEtEr w88 & oS T DD Schod, EBT SoBod,
Soreeben 'zbé&)o&, &H%0ome 5-6 Kotond) 6oSod.

O ARS® Fren DBHE Lroran? seeren Teahod. ((AS 3)

4, K)J"?&éé)&)é) K000H0VS DRI3TPen SINVTANN @éﬁé@ 00D SE Lo DEBOSKOR. &
adHBewen IrIds dor GIDBHHTTon? DAY Lo TG Srgrobod 5K
Kos® (580D REHO8S® 0880508, (AS 4)
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7. PEVEIS 008 dWB? w0 Jer sDBrKEE0?(AS 1)
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0. 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.  Jeevansaid that "If there are no micro organisms earth will remain with wastes" will
you agree with this statement, why? (AS 6)

13.  kavitais 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)

-

Story of Discovery of Malaria Parasite in Female Anopheles
by Dr. Ronald Ross

- i
GFUHYN

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. Y,
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He expressed his experiences in his lecture at Noble prize presentation ceremony.

“Ireached 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 myselfable 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 recognlzed a th1rd group which called spotted-winged

mosquitoes’..........

Ronal Ross done siginificant dzscovery on malai:za- in this building at secundrabad in 1897

Ronald Ross was born on 13" 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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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 15" 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 16™, he fed them on his [ 2oy
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On August 20" 1897 he found a clear and circular outlines [k ", I, 7 72 52

malaria patient Hussein Khan with crescents in his blood. On

17" he dissected two of these mosquitoes but found nothing |

unusual. On the 19™he killed another and found some peculiar

vacuolated cells in the stomach about 10 microns in diameter.

about 12 micron diameter cells, each cell containing a type of %=
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cell, black pigmented one. He made rough drawings in his note
books. At last by this way Ross discovered the route map of

malariai.e., infected patients blood to mosquito stomach to

salivary glands to infect into a healthy person. So we celebrate
August 20" World Malaria day. He had done his experiments

on malaria in birds also with his assistant named Mohammed  Ross rough drawings and notes
about what he observed

Bux.
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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

2

.""

e\ _
Fig-1: Nestlin hatching ouz;
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
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Reproduction in Animals

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-2 : A nestling

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.

Reproduction in Animals
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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.

Table -1

S. No. Animals that have external ears

Animals that do not have external ears

You can also add some more names of
animals you know, to this table.
*  How these animals could hear without

external ears?

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.

Table -2
S. No. Name of animal Presence of external Presence of epidermal
ears (Yes/No) hairs on the skin/
feathers on their wings

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
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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.

Reproduction in Animals
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The process of living beings producing
it's off springs is called reproduction. This
1s 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 A

L o -
6U3BZR

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 iydra. 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.
e ”)3\} 3
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Fig-3 : Budding in Hydra
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) Whatis the main change between slides
1 and 2 as well as 3 and 4?

c) What did the swelling (bulge) part
develop into?

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?
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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.

Cytoplasm

Nucleus
Fig-4 : Amoeba

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?

B Activity=2

Observation of Binary fission in
Amoeba.

Fig-5 : Binary Fission in Amoeba

Observe the given diagram carefully
and fill the following table.
Table -3

Changesin the nucleus/body structure of amoeba

1* diagram:

2" diagram:

3 diagram

4™ diagram

5™ diagram

6™ diagram

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
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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 zygofte.

Fig-6(a) : Male Flower

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.

Fig-6(b) : Female Flower

Parts of the male flower Parts of the female flower

1
2.
3.
4

1.

2.
3.
4

Like plants, animals also have specialized organs for reproduction. Let us try to

understand the reproductive system of human beings.
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Male reproductive system and a Penis. The testes are egg shaped and

You might have seen a cow produce the male gametes or sperms. It is

giving birth to a calf. A she goat connected with a pair of seminal ducts

gives birth to a lamb and a through which sperms travel and ejaculate

woman gives birth to a baby. out with the help of penis.

Have you ever thought about the Millions of sperms are produced by the

GUCEDE _ |testes (fig-7). These are microscopic and

role of a man (male) in giving
birth to a baby? single celled. Each sperm has a head, a
Let’s recall how a seed is formed from middle piece and a tail. The head bears a

a flower? Ts it formed only from ovary? Do nucleus. It gets energy from Mitochondria

pollen grains play any role in formation of present in the middle picce.

seeds? Fusion of pollengrain and OVUM Can you imagine the purpose of the tail

} . . ) 2
is essential to form a seed. Likewise a of a sperm serves?

male produces sperms which is quite Female reproductive system

essential for reproduction in animals. :
The female reproductive organs are

: situated inside the abdomen just below the
Seminal ducts i }
navel of women. It contains a pair of
ovaries, oviducts (also called fallopian

tubes), Uterus and Vagina (see the figure

Testes
- 9). The Ovaries lie inside the abdomen,
Penis in the hip region of the body, one on each
‘ side of the Uterus. Each Ovary is placed
Fig-7 : Male reproductive system just below the funnel shaped opening of the
fallopian tubes. Oviduct or

_~ —— Head .
Fallopian

Middle piece
Neck P
Mitochnodria Fig-9 : Female [g
Reproductive
Tail system

Fig-8: Human Sperm

The male reproductive organs are

situated just below the abdomen. It includes .
. ] . Fig-10 : Sperms
a pair of Testis (testes in plural). Two .
trymg to enter ovum

sperm ducts (also called Seminal ducts)



8Hen Brsed &26&50265@0,
Soen &é&goéa 2293333600
S D Gotrd. 89 AEH

3 =%
22 QA%0b. wer &26&20565&065

L -
F26T2D

S & PG A GoBIT
2,80 e&tDoLos!

2.8 PR Dol &S0 dee 50088 28318
5% BEnstod. DESo TrdKos® Sheo
®oro @BwE) & SrED wome? Hd
SoerBende B dWA? DS Tedeos®
SoerBenden, womren Hodddno Bowed
ool worh) 208D Srae ($858)8
65 H(EBer0 VKK ©HIT0.

& éxééerﬁo
Deteeo@osre

&%

So0% Yo (DEREYE 55 o BrHd
g0t ©H0 Sotnod. HBX @’)é&éé&@
aééaééé‘s 2.8 238 Swak)en, 2.8 ad HETerEe,
2.8 HBPON0 Gotraw. Lar)ed ©OTPSPE0ET

S0eron. 8 HEE SoBrHderg S
BB Berod 88 Brow. [(HS Swo o
o8 HBELrE aoHenBtrEod. HEderen
BHEerse Howe (HASrdod Haroro
ToO° 2200EE DDLLYBTOOD.

Sooareo DdAHY §°% HE e
&8 Barow. DEJBE BerBS D(E8erren
o8 K}P@@_ﬁéé}. HEEes0 S, éotﬁ?g PR,
FPEIS 885 BOA &otnod. He griost
éo@ﬁéo &0e0od, éocjeg oSt I
DePero|Bosren Gotrow. 8D HE Been
$00BE8 SeHORS I8 6B Beow.

Higgeros® &% TD 80 b
&33P ONT??

@ @éﬁa?géo)@ 25&6% &880 SHe, D
E0B0 BIHST @B Gotnod. &b HHHS®
28 w8 § Deulaen (Ovaries), o8 =8
FSPHHS meween (fallopian tubes), 2.8
Kfog)gaso (uterus), Br &o&Po®. &
DaSlaren eS80 SHe, &8 grKost

KonBairIE ahFer @d Gotran. (©H8
€ Dat¥o H08 Hovew e=Bod® &) &
FSEHCHT THo SHeNTBEE06.




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)
MALE FEMALE
! !
TESTIS OVARY
! !
SPERM OvVUM
ZYGOTE
i
Y
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Then the fusion of sperm and ovum
called
“Fertilization”. During fertilization the

takes place, which 1is
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

-
BULA42 | 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).

Fig-12 : Zygote formation and
development of an Embryo

Reproduction in Animals
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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.

. Activity-3

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?

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.

Table - 4
S. No.| Name of your Name of Character Character Characters
friend the organ Resembles Resembles resembling
mother Father with other
famil
members/
relatives
I. A Nose
B.Eye
C.Eyebrow
D.
E.
2.

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.

@
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)Do you know? I—\

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 eycle 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.
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Fig-13 : Life Cycle of Frog

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.

Fig-l : Tadpole .'

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.

Reproduction in Animals
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External fertilziation in frogs usually

occurs in water.

B =S

.

Fig-15 : Copulation

Fig-16 : Release of eggs and sperms

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 arenot 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

124 ' Freedistribution by T.S. Government 2022-23

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

Fig-18 Collection of Eggs

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.

Reproduction in Animals
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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 ofthe

following table to record your observations. Table-5

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

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 awatch
glass and observe it.

Fig-19 : Observation
through a dropper

Step5: 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?

@

Onwhich dates did you observe:

LLHeart ...
2. INteStINE ...ovonveeiieiieeeeeee e
3.BONES ..o
4 Rectum oot
S.Fore limbs ........cvveieeieece
6. Hindlimbs ..o

Step 6: Having observed hind limbs,
keep pebbles in the tub as shown in the
figure-20.

Fig-20 : Setup for late tadpole



Sas @ééés &8) @otre Ko & $88eben $3r Sohosd. Ed%o B8
S008 BPeroSEI0 o8 Heren AcHod. b 8od ééé 3558008 & HBdodod SRS

FaH5S).

1-3 &faven

H88oden, Heo

4-6 SPewen

H88oden, Hevo

7-9 SPexen

$588oden, Hevo

10-12 &feren

$588oden, Hevo

13-15 &%ewen

$88eben, Heo

16-18 &%ewen

$H88eben, Heo

19-21 &faren

$880den, Hevo

29-24 &epen

$588eden, HEro

25-27 &Pexen

H88oden, Hevo

28-30 &%exen

$588eken, Hevo

31-33 &%eren

$588oden, Hero

34-36 &%ewen

$588o5en, Hevo

37-39 &%exen

H88oden, Hevo

40-42 &ewen

$5880ken, Heo

43-45 &eren

$583den, Heo

46-48 &eren

$588oden, Hevo

&GS B 2.8 rrer P
Soo DEGSPE B8 erENS e
$8800%08. Bae & Hod ABE K 2.8
oo (268 Babhod. aSEs® I
56890308, (Her0-19)

b DB Boden Frdans Sowd
800 [DEed Jdrgrarer B0,
105 KIS A Beren HGob?
GRS O wseoed) FO God?
D B3 erENSS® Fwden EIVFeow?

8BNS Ay Sered erESS

808 ©d3hareen EADoTeon.

S N IS
&
£
3
O

08 5oy EQBODS Fowod
H0-208° Srdity FFS® £ o)




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:

7 ))Do you know?
Story of Dolly, the clone

When did gill slits disappear in
tadpole?

When did the tail completely
disappear?

Cloning is the production of
an exact copy ofa cell, any other
living part, or a complete
organism. Cloning of an animal

How many days did it take for a tadpole

to transform into an adult frog?

7 ))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.

@

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 5 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.

Fig.21 a) Fig.21 b) .
Finn Dorset Scottish black Fig.21 c)
sheep face ewe Dolly

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.
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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 14™ 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.

% What we have learnt

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 Hydraand 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.

@ I
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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.

% Improve your learning

1. Differentiate between: (AS1)

a) Sexual reproduction and asexual reproduction e L
8Ysu43

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. Cananimals 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. WhoamI? (AS1)
a) [ 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) lam 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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9. a)Label the following life cycle? (AS1)
b) Explain the process of metamorphosis in housefly by taking help from the given diagram.

- (> J
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
itas 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? (ASS5)
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 .............ccccceennne.
(b) In human's foetus develops in ...........cccoevevevenennens
(¢) Ovumisreleased from .........c..cceevenene
(d) Tadpole is the primary stage of ..........cccccereevienrennene.

(e) Budding, binary fission are .............c.ccecveverrervennnen. reproductive methods
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The Age of Adolescence

Usually, we see changes in the age of Did your voice change?

10-19 years. This period is called Is hair growing under arm pit/genital

“Adolescence”. During

: : region?
this period changes take &

Are there pimples or acne on your
face?

place inside (internal)

and outside (external) L
- j-'l'.

the body. For example, s il
6YV4AV/C

Are you looking your face in the

Change in voice, growing
tall etc.

mirror frequently?

Are you showing restlessness while

» Observe these changes in yourself too. your parents suggest you to do

Write down the changes that you .
J Y something?

observed during your adolescence.
If your answers are ‘Yes’ for most of
Have you reached the age of

the above questions it reflects that you are
“Adolescence”?

in 'adolescence’.

Read the following questions. Think
whether the following changes have

occured in you too.
You are not old
enough to sit with us go You are 1t00 old to
and play play

Fig-1
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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

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 ratein 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

new features. C .
and there may be individual variations.
Table-1

Age in % of maximum % of maximum

years height (Male) height (Female)
8 72 77 1007 /_7_—_.;—-
9 75 81 # W
T0 78 84 g i
t 81 88 - //‘ i~

=
2 84 99 S s
13 88 95 & 0
14 92 98 § & § 9 10 11 12 13 14 15 16 17 1'sx
15 95 99 ~ Age in years
-a= Male Female

16 98 99.5
17 99 100
18 100 100

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.

-® Free distribution by T.S. Government 2022-23

Reaching the Age of Adolescence



80 S EDB0E® 2.8HHBHS ErES
8%, DotBos sHPEHIPE B0 aregisds
B FEREEEH AbrbETmo. G SIS 53
Srden Hdod wdE8 HdBdrow. Ko
DQOIP VLI ©JO AgowoiHE Bo. wb
K0FAsrI8, SoRrEds HBGg &,

5B B8 HSSP 2867 28 00850
(B8, Hodo EQecodo SNSRI
GOEPET? IEE IO JrSHE DHIDS
£Darodo 228K, o ABY oSS 8K
A SR DHEED. S 1S
R0 TEREEES® Toee NEVRIgLETevavkilelal
& FES & SoeE)RD &° & arHE Ko
GOETED. &8 (588" D PVIGD SPHOT® HOER)
B8 oFemen Erne It (@PBE0dE° .

IR LSt deeo N0 DEED
BEoertd. JE° Lree 28 HBKEo IwBedig
€60E00d.

Dod HH BB HP) K DEKKOS®

D% Benye?

DB o8 HaHd IS Soard &b

Q&S BHEe ehAdEEHome?

é@é—lé‘s rordEos® $obin) emrdorr
SOKHORD Biftn ¥y Tew DPoeenTHow.
2,808 K&SE 8o ESIOVRReWIEY 365 28
B8 IO Dod A DHIHTE BOD Sifew
FE0 - 20 (@as‘;)o})e)é’s), 35 (e—DéJ"éOOOQD@S)
Koot adEo 2BNoh. 1d JIHeNI
BoDBH LreBb. J588 $588 Dy DK
DS TS0 &0 TG0 BOKIN).

A 4

72 i

75 81
10 78 84 {’é’ /{/—7_:,.,-
11 81 88 E //:;/
12 84 91 y§31 7
13 88 95 gl_ v
14 92 98 T8 Gélgt;l\’nﬁ(éla::)els‘%)l}‘ 17 18
15 95 99 - 2P0 = 2eO%en
16 98 99.5
17 99 100
18 100 100

P DEE oo D KBNS women HY? HEE-18° s SSroedo srrbore ([TH
AcboBos. [P er(Er K0890d ad)d BHo wararen BDO&.

- (1) |



-® Free distribution by T.S. Government 2022

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. Atthe 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.

B 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
Student

Present height

Maximum growth in
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.
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B Activity-3
Changes in your body

Form five groups in your class. Take at
least 15 students in each class (6-10).

Reaching the Age of Adolescence
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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)

S.No Name Age

Height

Chest Shoulder Voice

Soft Hoarse

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

-23

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.

Reaching the Age of Adolescence
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Adam's apple in an adolescent

boy
¢ e PO e

4 ‘ xﬁ

b

Fig-2: Adam's apple

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.

-23

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.

Reaching the Age of Adolescence



2 H008° wamon o Frod® a8
6B)%y o) $08Dosod. BEnHod
Qoyee0 o '(So&c%éo@ fPod 858 Srae
EIQ0BRP Srkol. S JoYET) ‘wE)
O5eS otrn.

& ‘Bl BrJS HS é&é'ﬁ)(’%é
(Larynx) 8% FEE DSile Hed
REYEE086. égé'ﬁ)é%é@s 9 tﬁ)e)éo@écg@a
€060, (SRoerd) &8 TEDS HEJ .
o PSR BT Eﬁa@&ﬁaeﬁ?gé’s D808
S0eN0d.) é&tﬁ‘ﬁ)éﬁ’)éé‘s &) 9 :ﬁ:&cﬁoeﬁ%
Ao Gorand ey DEOMP Gotnod.
88 fPodogrios® 2afatds Koo
SOV GFET 8108, TLrSEIS
FoPowE SO B0 I ‘WL APHS’
NBYEBOEK)Sed.

TEr88ESt Ie0IE §°Q) Sro HBR
55365&50 (Do o e wborEob.
5556%5@ 28 BEDS 8RS Jadho(gsreen.
& 2;’5568&50 Berso I ABDBES® &l
Eﬁ)@tﬁ)@?g% 088 &J) Boktren Hthen eHBow
H0B30 Svoore SairdsyEron. &8 odore
thowe D (HIBoDIHE depen SPorbre
Sendaran. Jprdeonr BErSSIESt &)
ePend $0& [BrEsds® &) DD FPo&HS®
QRS ook

- (u) |

53 58600 DBD L8SESE & éoé‘éogéo
S8y B0, & 88 HrQwond SoxE
"% a8 %6@_326 B0 Hob.

QDseesore BErESES ereardSen $55r
@Cgoé‘s S0p0 S0t S0P, Sneo
9800 AT eriden oot GO,
8 Lopod® BIB0P BwBoen, BHFen
T80 FodSIeenss K83 S 0e00.
2,880 Io&soen Ao é@ BHBoHenre
NP BE0ET 0.

TErSSES® e5ros® Bty (ogoen
(Sweat glands), 8o(ogoe (Sebaceous
glands) [FParen meer HEEM Godron. &3
58690 B weer08 ereerdEe Snpo S
DENSTP e STow. &8 (oghen Dbise
I Prare S0 QESTe Dok Kaéwocéo, Koo
BT Irdio ediHEod. SPIY 708
$880 %08 ol BEFY Tdden Sroe
Sipotran. 8% B B HBHES
FBosEo Toe HBI Fod HB ©BBLIWY),
SoBes Agko $ ardase D6 Hikdeorr
K790 (B0 od. B $g ABYE dg Hen
THBOTT Swgo abtd oBDEGD W0 &od.

FBoed ATeD.

éé}&é P6rhes0 Ko 6333?355 BB Sopo
Higo Bossaed.

oBHeH Do IeHEAE FHBS
Ay T, ©BFIBE gAY EoTed.
& 1000 BN K)ééoéaé'sém‘ﬁeﬁa.
DotHBo8 e.8B, woftElen BB
BOS® DEND HB)e® Deow.



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

Free distribution by T.S. Government 2022-23

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

Reaching the Age of Adolescence
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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.

-23

In what way this kind of discrimination
1s harmful for girls and women?

» Several researches have been done to
prove that all these are myths and there
1s no scientific reason behind these. If
the ovum 1s not fertilized, the materials
ofthe uterus are expelled out along with
blood and ovum.

 This a biological phenomena. So how
can it be impure orunclean?

 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.

Reaching the Age of Adolescence



2,838 @0X0 Qe SEDE D50 ?

H0b88po Bodd SHars oo der

AeBoe08?

HoBESe BEKEDE HST&H0H?

Qo @88 &8 Feedmorr 10-12
Bodyore $chky) 5 Zwey rde
45-50 Hod&ore (568 E8IH&0b.
BErEEES® (H3 B80S woio HOHE0
BoBEo InLePE0d. AT &8 Dess850
008 a8 eoo HODHE BoSdrs 28-30
B 2,80 HB0HH0h. & Hrahos®
Hozydah Smmgen HobiEsn Bodd o)
?osé@oﬁgoéaé) Henre Hodore ScirEHzeam.
POSome @en ﬁéa‘)o BBoSKenHEILD. 2 EZY
HodEEes B8KEDPE, @oko HBAW 5033%0‘33
B30 0B ren 8Eo8° L adkhe
DHBo wHaron. B and@Ho Sor
aa%s‘%gs%c‘éo (Menstruation) & e0¢rd. 38
BEB T8, StinSBS BEdDo. 45-50
BoB& TP $a0)E° andSBo wASEE0R.
Ber 0SB0 SR $E8 JrSPaes
90T,

a0 28-30 SeresiIrd $0b.
80850008 (Sogfos® andSEo (8
5586° o8B S0 Tvo HoNF & ESrY
FB00. andEo ¥ Yod&Bo arw
EHo FBosEES Lg‘_)p 58 DPesve
@é?@&é)ﬁ: D0[DB0FKVS ©S5JBo God.

5% $FrEos®d £ Stro (Haed®
28y 9008t Qo ©oLT AT
GPARE. FH s $Hoasos® JBo
BOHT8 Y, S0LrBADTEI’MTY), FrETeerdd
IFHEAEMI 0B BowW . FE o
©50H0B0IEHSE0 Fod IBHSE Erae
S ©SsE0 Gob. HSresost SN
Srod® Herfed [rio 3argS® 98000
8308’ soder .88 Jd.

- () |

serod DNE é)pé), BB & Sorv
58880 ?

0P Trer H88%Ken b8, DH68
5885 Ben B WS o, HA Y
DB F(NCH wrrTres SHA Bewyd.
2 83Y oo Hobd88no ToLSENE,
ﬁc‘;)%oﬁo é)tﬁgﬁ"é@ ©0K0 0B 6§o§s
B0 20005 JdoHToan.

38 &8 E5d02008 SAgEcho. g ad
BenRB0, 0HDHI(H e ©:)eod?
e Qo0 By Snabos®
BP0 805 HEKE HEHIES Be A
eP(ien E:0855028 5880 God.

QET0 a8 PSR, %oé@@é ee80.
80 Sard SooQ) FIFPNoSER8 &850
HEF08. DB BAS HAHRD) TEB00R
28 Boo, BB8THE0 W KGEEFS
H0ePDO SO

ereg Darso el FErEE ooeardo.
B DB HOERHEK 23BHIVTD. B
oo Edoe (HBEF (Herso S, T0
£Derod Ko EOAKH.

PegTEIS HBTLOre (HEEDS ©F
P api Hdo Benndronro.

o, TPTPCHHBDE B, §S?8 Sodeo,
Depdo % (Poos® 85 S5K8 S
£0¢5%08. 830 FDSo(Eowr ©Jog
Y TArod DHoWoHHTND. e S5
P08 HEK (H8HBoV0s. SR Ty
2. 0PEPBE. GarrRscsnen KB g
FeRHeBRE SeEsEgen, ©fsten DD &
gt BRI, BHPE oF B
Dhes® E0D Pzt SHHHoestad.



Discuss in your class why child ~ Adolescence : Changes in behaviour
marriage is wrong.

Ask your teacher and write how child Adolescence is the growing age where

marriages cause damage to girls health. physical change takes place. Apart from

) ) this we may observe some changes in
You might know that in our country, the

legal age for marriage is 18 years for girls behaviour also. Adolescents often are very

and 21 vyears for boys. This is because fast in taking decisions. Often do not want
adolescent mothers are not prepared to be forced to do any work.

mentally or physically for motherhood.

Early marriage and motherhood cause . Activity-4
health problems to the mother and the child.

It also curtails employment opportunities

Read the following check list. Put tick

() mark, which points reflect your
ofthe young women and may cause mental

. behaviour.
agony, as she is not ready for

responsibilities of motherhood.

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.

- Free distribution by T.S. Government 2022-23 Reaching the Age of Adolescence




aPeg DTEFO DOt 2.8 PRTeRE LHTRTRBE0

O3 900D o SBKOSE iﬁ@ao{ﬁo&.
= IPEEE 050 S &8 S°aaé§ PR
ereyg DaesSBen 2dBe @6%%350% dere KB

LONTER & S ToED ©&A JSTow TO8E Srvyer Sogfdizon. B8 &
Tea08. ©S83E° St °Q) Lreden %0 FRESD).

23806 SepBor P Jage & SIS dges e Jror AP dires
B3y 21 DodEBEwer LBA (oH 18 BHotrt. & HHE BAod wot aBe
Sod& T B A o0nodad o oS> 55 2.88 éméamzémﬁ)& OHPERPE
B8 ard. oo BLErEEIS® ©lgonen
bisorr, Srshiom 0 ey sosgE O oo
Pob oK.

o0 HoBAH TP HOHBY T°F . /

S050 ﬁé&méw SR ééﬁ)(‘é&)é) feictelsilo) 6—388?% &ob 55@%3 38508, 9 @/)ééééﬁ
(6260650260 ) n&oBooh. S ar°c,§§e‘§e>o
REBOITR Rgore BEADKo Dy SRS
555 198Gy @S0 sobd. @b Qo Gare

odsere 5°6%\Ghety Srwe Bob.

KONGH B AT ¢ Hety) e0d.

©ZO H0OLH IEPHY) KDER Gotr.

OOFRgiven TeKerdE aRDET .

SYB0E0D) KrSHen ASTIE @RHE.

&S TR K09, SBoHen TR $BID 508 @S oo,
SR, HFHDHL 6@%}1@8 oSl E8%otrs.
Rrodore Q¥Airen B08%BK08* $Bod J¥olBS SHBoer.
FETOS, [0ES° a?:b Hdoen erggsde Booero.

8 80’ IT8 wHEE.

D8Bore &40 DY iren B oer.

SQYPTE P DB0er, DHBERY) By FEgore 0T,
0 CHTESD SOA o,

8350 SR HE oL (HA0BID.

o FAKH KBS $rPos® 1B0HE I8 THrEEEP o 0008 WBMTPLRS SOEHORS
@3RB80 G, B JotHBer [HHOFE’ D Beoar? B Hos’, & BE® N Berosiard.



You are often inclined towards anything

that attracts you.

These are all common in the phase of
adolescence. Interest towards body and self
1s natural. Attraction towards opposite sex
is also a normal response. No one needs to
WOITY.

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.

Endocrine glands human body

Testis
Male

Pituitary gland

Adrenal Gland_*

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.

Kidney
Ovary

Female

Fig-3 : Position of some endocrine glands in the human body
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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

7 ))Do you know?

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.

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 Shows effect on general growth. Stimulates other
endrocrine gland.
gland
2. Follicle Stimulating FSH directs follicites for formation of ova and
Hormone (FSH) stimulate testis to produce sperms in males.
3| Leutinizing hormone (LH)| LH causes the egg to burst out from follicle and
flow into the fallopian tubes.
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
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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.
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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.

-23

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.
7 ))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. Itisa

dangerous trend in our country.

Reaching the Age of Adolescence
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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.

% What we have learnt

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.

Free distribution by T.S. Government 2022-23 Reaching the Age of Adolescence
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*.) Improve your learning

1. How is adolescence different from childhood? (ASTI)
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)

1. Testes ( ) a. Estrogen

il. Endocrine gland ~ ( ) b. Pituitary

1i1. Menarche ( ) c. Sperm

iv. Female hormone  ( ) d. First menstruation

5. Why acne and pimples are common in adolescents? (AS1)

6. Ifyouhave achance 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)

Reaching the Age of Adolescence
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Biodiversity and its
Conservation

After attending the Nature Prayer (see

back cover page) that is conducted every

friday in the school assembly. Rani and — :
Our state Bird is '""Palapitta"

Our Government has declared "Blue
Jay- Indian Roller", also known as
Palapitta as our state bird. The scientific

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. name  of this bird is "Coracias
Endangered Vulture seen in beggale™s".
Adilabad District B

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

F-2 : Blue Jay
This bird which was frequently
(now in Kumurambheem Asifabad district) observed at different places, now is in
and initiated conservation efforts. 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

Fig-1 : Vulture existence.

to pollutants in the area. A forest range cited

them in Murliguda Forest of BejjurMandal

Free distribution by T.S. Government 2022-23 Biodiversity and its Conservation
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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
i to be delighted with beautiful

e X i | flowers. If only red flowers
BYDRSZ | 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 -1- Brown

Fish - F - Blue
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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.

©

7)) 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.

B 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.

}'[:n"z_F - 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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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.

B 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?

Free distribution by T.S. Government 2022-23

Could you find any two grass plants

having exactly same characters?

What can we conclude from this?

Fig-1 : Biodiversity on Earth

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.

Biodiversity and its Conservation
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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 scen 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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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 5]
species might be wiped off

from the earth in near future.

. ‘\\f .1-}. &
) _, gi_-'\ d

Cycas Rauvolfia serpentina

-@ Free distribution by T.S. Government 2022

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.

Sandalwood tree

Nepenthes

Biodiversity and its Conservation
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) Do You Know?I N

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 )

\
Endemic Species \ :
Name some other endemic species of

Observe the pictures and identify the India. You can take help of books from your

animals. Also try to find out where these

school library or internet.

can be found?

£ -

¢ h: = T
White Tiger

) Do you know?l—\

Western Ghats support diverse plants

gt

F1g-4
You may find that, these animals are

Ant Eater

Peac.oék

specifically found in certain regions of the world.

You are also aware of the fact that many
plants and animals are widely distributed and animals. These are about 4,000
throughout the world. But some species of different types of plants in the Western
Ghats of which 1500 grow only in this

area and are called endemic of this area.

plants and animals are found restricted to
some areas only. Plants or animal species

found restricted to a particular area of a So far we have been using the term

country are called Endemic Species. species as endangered, extinct etc. but,

Name an Endemic Species of our State? ‘The Species Concept’ doesn’t include

You may notice that kangaroo is all organisms. Species concept applies

endemic to Australia and Kiwi to
New Zealand.
Can you tell which among the above

pictures represent an endemic species
of India?

Free distribution by T.S. Government 2022-23

\reproduce sexually.

to majority of the organisms that
interbreed among themselves or capable
of sexual reproduction. Many animals,
flowering plants and microorganisms

J

Biodiversity and its Conservation
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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

like floods,
earthquakes, forest fires or human

Natural calamities

intervention wipe out diverse forms in an
area, yet after some time we find organisms

growing in those areas.

. apply to all these. )

The process often occurs as sudden

Origin of biodiversity invasion of organisms like plants, insects,

and balance in nature

microbes, humans etc. They interact with

We know that many habitats each other and form new habitats and

exist in nature which are quite

increase in numbers till the habitat gets

balanced in its own manner.

different from each other. }-Ug"'a-_g =

)Do you know?i

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

Hyderabad pigeon

»

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 ] :
Fig-5(b)

Water Hyacinth
(& J

Hyderabad lacks these natural scavengers.

Diversity is not only seen in wild plants

and animals. There is also a great diversity Ask your parents about various names

in food crops. In our country we cultivate of paddy. You will learn more about variety

around 1200 varieties of different species of food crops in the chapter ‘Production
ofrice. If we take the example of rice alone of food from plants'.
there are tens of thousands of varieties of

a single species of rice.

Free distribution by T.S. Government 2022-23
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Importance of biodiversity and its
conservation

Why should we conserve a small insect

like a bee or a butterfly?

F

Fig-6: Butterfly Fig-7: Honey bee

Observe the above two insects. They are
sucking nectar from the flowers. In what
way do the flowers get benefit? Most of the

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.

N
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.

flowers get pollinated
through  bees and
butterflies. The number of

these insects are decreasing

due to spraying of ?qflﬁ_l]-

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.

Free distribution by T.S. Government 2022-23

Fig-8: Tiger

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
km?.  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.

Biodiversity and its Conservation
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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?

N

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

Letus 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?

Free distribution by T.S. Government 2022-23

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.

Biodiversity and its Conservation
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)Do you know? I

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

Fig-9:
in the morning

biodiversity of an area

: Birds flying

Fig-10: Birds flying
in the evening

7A

Look at the sky in the
morning and evening.

Do you observe birds flying
in groups?

HOBH

(if possible use a binocular for a better

vision)

Note the types of birds observed

everyday for atleast a period of 6 months.

Free distribution by T.S. Government 2022-23

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.

Biodiversity and its Conservation
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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. ,-._1 :

Crane
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.

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

A small step towards saving
forests-Recycling of paper

A student of an
Engineering college sent a

news papers?

Materials: 2 plastic tubs, wooden
spoon, water, clean cotton cloth, old news

papers, wire screen, measuring cup,

message to his teacher on mobile

‘Please stop examination - Save trees’.

-@ Free distribution by T.S. Government 2022
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plastic wrap, blender, heavy books / roller.

Biodiversity and its Conservation
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Procedure :

1. Cutthe newspaper strips and soak in a tub
with full of water for a day.

2. Puttwo 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
itin aclean 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. Youcan 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.

rac)

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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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.

[.7) Keyvords |

Biodiversity, Endemic species, Endangered species, Extinct species, Red Data

Book, National Park, Sanctuary, Migration, invasive, Conservation.

é What we have learnt

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

1s 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.

| (188) Freedistribution by T.S. Government 2022-23
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Improve your learning

-

1. Read this and answer the following questions. (AS 4)
Biodiversity-2050 H"’FL?D
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.)
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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) /
How can you say that forests are biosphere reserves? Give reasons. (AS 1)

g

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)
Identlfy the endemic and endangered species and write them agalnst the plctures (AS 1)
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10.

11.

12.
13.

14.

15.

16.

17.
18.

19.

20.

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)
Now-a-days we find animals like leopards and bears intruding into our living places.
What may be the reasons for this? (AS 2)

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)

Select an area in your locality .Observe the animals (living and visiting) for a day
and prepare a list. (AS 4)

When tree is considered as an ecosystem, record the flora and fauna connected
withit. (AS 4)

Browse through the internet or books on wild life and gather information on bird
sanctuaries in India. (AS 4)

Visit local forest office and collect the data of local flora and fauna. (AS 4)
Where do you find most of the biodiversity on the earth? Identify the areas in
Telangana map showing maximum biodiversity. (AS 5)

What do you understand by biodiversity? How can you say variations are present in
them? (AS 6)

Most of our biodiversity is being lost due to human activities. Suggest few ways to
protect them. (AS 6)

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)

Prepare an essay to give a talk on biodiversity and conservation. (AS 6)

Rani said conservation of biodiversity starts from our home. Is she correct? How
do you support her? (AS 6)

When we take steps towards conserving the tiger, what are the other things that
have to be conserved? (AS 7)

Prepare some slogans or a pamphlet to make aware of people about conservation

of biodiversity. (AS 7)
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NATIONAL PARKS AND SANCTUARIES IN TELANGANA AND

ANDHRA PRADESH
S.Ng National parks/ District Plants & Animals
Sanctuaries
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 |snogbear Chinkara, marsh crocodile.
6 | Tiger project Karimnagar teak, tiger, langur, sambar, python,
Mannanuru, Cheetah
Nagar Kurnool
7 | Akshara UjwalaPark | Karimnagar Deers
O\ AdmPradeshae
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

-@ Free distribution by T.S. Government 2022
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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
ifin your families. Cultivate if in your settlements.

Cultivate if in your nations. Cultivate if in the

Free distribution by T.S. Government 2022-23

world and it will everywhere. Then Bersaf'the
king declared: "Now [ 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.

Biodiversity and its Conservation
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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
ofthese 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.

-@ Free distribution by T.S. Government 2022
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"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

yettime.

Biodiversity and its Conservation
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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 [ 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.
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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."

Biodiversity and its Conservation
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LEARNING OUTCOMES
| LEARNING ouTcoMEs [l g 10) gy

The learner.... CLASS 8

® Differentiates organisms
Such as plant & animal cells,
viviparous & oviparous animals on the
basis of their properties, structure & funections.
® (Classifies organisms based on characteristics.
Ex. Kharif & Rabi crops, useful & harmful microorganisms,
Asexual & Sexual reproductions.
Exhuastible & in exhaustible natural resources.
® Conducts simple investigations to seek answers to queries.
e.g., Why do we add Salt / Sugar in pickles, jams, & murabbas?
® Relates processes & Phenomenon with causes.
E.g smog formation with the presence of pollutants in air,
deterioration of movements with acid rains etc.
® Explains processes & phenomenon. Eg. reproduction in
human & animals.
® Prepares slides of microorganisms, Onion peel human
check cells etc. and describes their microscopic features.
® Draws labelled diagrams / flow charts. E.g., Structure of
cell, human reproduetive organs.
® Applies learning of scientific concept in day to day life.
E.g Segregating biodegradable & non-biodegradable
wastes increasing crop prodution, challenging myths &
taboos regarding adolescence.
® Discuss & appreciates stories of scientific discoveries.Ex: Discovery of Pencillin
® Makes efforts to protect environment.
Eg. Using resources judiciously, making controlled use of
fertilizers & pesticides.
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