NATURE PRAYER

| humbly, bow to the flocks of birds whose twitterings make melodiousf%
morning song and streams of trees whose greenary swathe the mother earth
and fill the air with glorious gases.
O! my mother earth, | take the message of dignity of hard work through
never resting ants and the strength of - unity through flocks of crows. |
realize that twinkling squrrelsand # ¢ tangling leoprds also have
right to live like me. | promise that | % shall not disturb their
habitat, | shall not misuse the natural ‘ resources and pollute nature
with pesticides and plastic wastes. | | = & shall behave wisely and
strive for the eradication of \ ") superstitions. | promise to
conserve the biodiversity and ' behave with aesthetic
sense and scientific attitude to & protect the nature.
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Intro ...

I he 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 organis d
exclusive for them is their extraordinary thinking power. Thinking transfo a
rs

S
person as a unique entity from rest of the nature. Though it usuall
simple and normal, the intricacies of the very nature often challen ntie
the tough knots of its hidden secrets, day in and day out.

The human being intuitionally contemplates and se s soltitions for all the
critical challenges, all around, relentlessly. Curiously, the/que d answers are
concealed in the nature itself. The role of science, ififack, is ind them out. For
this sake, some questions, some more thoug ome other investigations
are quite necessary. Scientific study is to move o tically in different ways,
until discovering concrete solutions. Essence tigations lies in inquiring i.e.
identifying questions, asking them and derivi dequate and apt answers. That is
why, Galileo Galilei, the Italian astrGhomer,emphasized that scientific learning is
nothing but improving the abili oang. The teaching of science has to
encourage children to think scientifically. Also, it must enhance their love
towards the nature. Even ishoul e them to comprehend and appreciate the
laws governing the nature i signing tremendous diversity found around here
ntific learning is not just disclosing new things. It is also
d with deep understanding of the nature’s intrinsic

essential to g
principles;wi

and i pengency along with understanding of the nature’s intrinsic principles.High

ol children possess cognitive capacity of comprehending the nature and

haracteristics of the transforming world surrounding them. And they are able to
a 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

5 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

S classroom. It has a definite connection to lab and field as well. Therefore, there is
a lot of importance to field experience/ experiments in science teaching.

N




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 S
behind each and every discovery. The State Curriculum Framework-

that children should be able to express their own ideas and opinions O us
aspects.All the genuine concepts should culminate into efficacious s , g,
make the teaching-learning interactions in the classroom, laboratory ang f|eId very
effective and really become useful for the children to face t 2, challenges
efficiently.

We thank the Vidya Bhawan Society, Rajastha
College of Engineering Osmania University and Sri D
ELTC Hyderabad for their cooperation |n dev

r. Desh Panday Rtd Prof.
ad former Lecturer
se new text books,the

the children.

Energized Text B cilitate the students in understanding the concepts
clearly, accurately and effectively: This book has been “Energized” with QR (Quick
Response) Codes pilot project. Content in the QR Codes can be read with the
help of any smart phene or can as well be presented on the Screen with LCD
projector/K- . The content in the QR Codes is mostly in the form of
V|deos slides, and is an additional information to what is already

nal content will help the students understand the concepts clearly
nd wi help the teachers in making their interaction with the students more

eaningful.

t the end of each chapter, questions are provided in a separate QR Code
ich can assess the achievement learning outcomes 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.

S 25-02-2020 Director,

ﬁ Hyderabad SCERT, Hyderabad
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Dear teachers...

in accordance with such an aspiration. Hence, science teachers need to adapt to
approach in their teaching. In view of this, let us observe certain Dos and Don’ts:

¢ Read the wholetext book and analyze each and every concept init in dept

¢ a oSN
N & % (
[ -] Db
[-] -]
L] [ ]

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.
Theofficial documents of National& State Curriculum Frameworks and Right to Education
Act areaspiring to bring grassroot changesin science teaching. Thesetextbooks are adopted

In the text book, at the beginning and ending of an activity, afew qu
Teacher need toinitiate discussion while dealing with themin the classr at

deriveanswers; irrespective of right or wrong responses, and so try a :
Develop/Plan activitiesfor children which hel p understand concept edintext.

e Textual concepts are presented in two ways: one as the cléssro hing and the
other asthelaboratory performance.

e Lab activities are part and parcel of alesson. So, t ake the children
conduct all such activitiesduring the lesson itself; arately.

Children haveto beinstructed to follow scientific st hile performing lab activities
andrelevant reports can be prepared and disp

Inthetext some specia activitiesasboxeditem ink and discuss, let usdo, conduct
interview, prepare report, display in wall magazine, participate in Theatre Day, do
field observation, organize speci e presented. To perform all of them is
compulsory.

‘ Ask your teacher, collect inf
be considered as compul
learning.)

If any concept from afty other subject got into thistext, the concerned subject teacher

library or internet’ - such items must also
Icates academic standerds in improve your

hasto beinvited i classroom to elucidateit.
e Collectinfoo ant site addresses and pass on to students so that they can
utilizeinter icesfor learning science.

Let ther ce magazines and science booksin the school library.
Motivéte evéry stident to go through each lesson beforeit isbeing actually taught and
ev

en neto understand and learn independently, with the hel p of activities
chas apping and exciting discussions.

° and execute activities like science club, elocution, drawing, writing poetry on

sC ’making model s etc.to devel op positive attitude among children environment,

===
oo

ﬁ ) iroc&s% and ensurethat all the students attain the expected |earning outcomes.

diversity, ecological balance etc.
a part of continuous comprehensive evaluation, observe and record children’s
learning abilities during various activities conducted in classroom, laboratory and

field. —_—
— ¢ Teaching learning strategiesand the expected | earning outcomes, have been devel oped~—"—

class wise and subject-wise based on the syllabus and compiled in the form of

Hand book to guide the teachers and were supplied to all the schools. With the help of s

this Hand book the teachers are expected to conduct effective teaching learning

Vi




L]
°

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

Dear Sudents...

L earning science does not mean scoring good marks in the subject. Competencies
likethinking logically and working systematically, learned through it,haveto be pr
indaily life. To achieve this, instead of memorizing the scientific theories b
must be ableto study them analytically. That means, in order to underst
of science, you need to proceed by discussing, describing, conducti
verify, making observations, confirming with your own ideas and dr
Thistext helpsyou to learnin that way.

What you need to do to achieve such things:

¢ Thoroughly go through each lesson beforethe teacher ithit.
¢ Notedown the pointsyou came across so that yol e lesson better.
e Think of theprinciplesinthelesson. Identify t n ou need to know further,

to understand thelesson in depth.
¢ Donot hestatetodiscussandyticaly the questionsgiven under thesub-heading
‘Think and Discuss withyour fri

® Youmay get somedoubtswhile periment or discuss ng about alesson.
Expressthemfredly and ¢l

e Plantoimplement experimen

eriodstogether with teachers, to understand the

conceptsclearly. While learning through the experiments you may cometo know
many morethi

nyour own thoughts.

ily lifesituations.

lessonishelpful to conservenature. Try to do so.

during interviewsand field trips. Preparing reportsand displaying

rary and laboratory.
hether in note book or exams, write analytically,expressing your own opinions.
— ¢ Read books related to your text book, as many asyou can.
——— ® Youorganizeyourself the Science Club programsinyour school.

e Observeproblemsfaced by the peopleinyour locality and find out what solutions
you can suggest through your science classroom.

Discuss the thingsyou learned in your science class with farmers, artisans etc.

% out'the observationsregarding each lessonto be carried through internet, school
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— ACADEMIC STANDARDS =

N\
c ( Academic Standard )

Conceptual understanding

Asking questions and making
hypothesis

Experimentation and field
investigation.

skills

Information an

Projects

A

ation and aesthetic
se, values

Application to daily life,
concern to bio diversity.

\ J

é )

Explanation

Children are able to explain, cite examples, give reasons,

compare and write differences, explain the p of
given concepts in the textbook. Childrengare
develop their own brain mappings.

Children are able to ask questio rstand, to

ticipdte in discussions.

€

clarify the concepts and to

They are able to make hypaofthesi erimental results

and given issues.

in the textbook, children
nts on their own. They are able

To understand gi

are able to dogexperi

ental materials, note their
ect alternate expermental materials,
participate in field investigation and
them.

terviews, checklist, questionaire) and analyses
systematically. They are able to conduct their own
project works.

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

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

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

\_ J

viii



'N Da Periods Month Page No.

(\
1 What is Science? ) 05 June
\/
=
2 Céll - The Basic Unit of Life 10  June
\&/ %
(\
)The World of Microorganisms Part I&I)
\/
a )Reproduction in Animals duly 53
\/
)The Age of Adolescence 12 August 70
\/
6 )Biodiversity and its 12 September 84
\/
A
1 Different Ec S 12 October 103
\/

Food from Plants

\% tion of Food from Animals
(\

10) Not for Breathing Not for Drinking

12 November 114

12 December 141

10  January 157

N/ NS N N N

\/
(\
il?
11 )Wh.y-do we fall ill” 10 Februay 175
Revision March
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OUR NATIONALANTHEM

- Rabindranath Tagore

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

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

Vindhya-Himachala-Yamuna-Ganga
Uchchhala-jaladhi-tarang

Tava shubha name jal
Tava shubha asisa
Gahe tava jay ha,

Jana-gana-mangala-dayaka jaya he

& PLEDGE
@% - Pydimarri Venkata Subba Rao

< ’I diais my country. All Indians are my brothers and sisters.
6 ove my country, and | am proud of itsrich and varied heritage.

| shall always strive to be worthy of it.

| shall give my parents, teachers and all elders respect,
and treat everyone with courtesy.

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

In their well-being and prosperity alone, liesmy happiness.”
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t 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
areall theresult of ideaswhich originated
insome human brains. They arethe people
who think differently to observe an
understand the naturein aspecific way.4-et

usunderstand how they think and K
do.

What isscience?

an effort
d better, the
history of the péturalfworld and how the
natural wo rk ith observable

physic de the basis of that
understanding.It is done through
observati natural phenomena, and/or

through/experimentation that tries to
simulate natural processes under
controlled conditions. Scienceisaprocess
of thinking.

Science is an organized study of
knowledge which is based on
experimentation. Science is a tool for
searching truths of nature. Science is the

Freedistribution by T.S. Gover nment 2020-21

way of exploring the \@7 d.
Questioning | e primary or

ep i ientific thinking.
enomenon in nature
sprout up doubt in our
urse they may be problems.
observethefollowing experiences,
0 can add your observationsto enrich
list.

1. Why doleavesfall downfromthetree
after turning yellow?

2. How do antsidentify sweetskeptina
tin?

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

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

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

6. How are diseases caused and how to
prevent and curethem?

Consider some examples. An ecol ogist
observes the behaviour of different
organismsliving in different habitats like
crows on trees, tigers in forests, fish in
water and earthworms in the soil and a



geologist studiesthedistribution of fossils
and mineralsin the Earth's crust. Both the
scientistsare making observationsin order
to find out patternsin natural phenomena.
Observations and research done by these
people enlighten the general public. An
Astrophysicist photographs stars, planets
and distant galaxies and a climatologist
drawsdatafromweather balloons. Smilarly
there are other scientists making
observations.

Theexamplesabove are of observationa
science. There is also experimental
science. A chemist observestherate of one
chemical reaction at different temperatures
and anuclear physicist recordsthe results
of angular momentum of a particular
particle in the circular path. Both the
scientists are performing experiments to
discover consistent patterns. A biologi
observing thereaction of aparticular ti
to various stimulants is i
experimenting to find patterns o
When few scientists investi
causes of a disease whi
investigate on the preventio
findings of a scienti
for the other sci
usually do t

scientists
|abs and wear

impressiv, ats.

The (Criticalgcommonality is that all
th e are making and recording
0 ns of nature, or of simulations

of n Inorder to learn more about how
nature works in the broadest sense. We'll
study below that one of their main goalsis
to show that old ideas (the ideas of
scientists a century ago or perhaps just a
year ago) arewrong and replacethemwith
new ideasinstead to explain about nature
in abetter way.

Theword science comesfromtheLatin
word*“ scientia” , means knowledge.

What does that really mean? Science
refersto asystem of acquiring knowledge.
This method uses observation and
experimentation to describe and explain
natural phenomena. Theterm sciencealso

refersto the organized body of k ge
peopl e have gained using thatenethog!
formally, theword science oft ribes

any systematic field ofystudy or the
knowledge gained fr

"re collecting information to
test ideas or to disprove old ones.
Yﬁti stshecome famousfor discovering
thingsthat change how wethink about

nature, whether the discovery is a new
speciesof dinosaur or anew way inwhich
atoms bond.) Many scientists find their
greatest joy in apreviously unknown fact
(adiscovery) that explains some problem

previously not explained, or that overturns
some previously accepted idea.

The Societal Per spective

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
individual sto experiment in science. Why
doesasociety devote some of itsresources
tothisaspect of devel oping new knowledge
about the natural world, or what has
motivated these scientists to devote their
livesto develop new knowledge?

What is Science?




One realm of answersliesin the desire
to improve the life of people. Geneticists
trying to understand how certain characters
are passed from generation to generation and
biologists tracing the pathways by which
diseasesaretransmitted are clearly seeking
informationtoimprovethelivesof ordinary
people. Earth scientists developing better
modelsfor the prediction of weather or for
the prediction of earthquakes, landdlides,
and volcanic eruptions etc are likewise
seeking knowledge that can help peopleto
avoid the hardships that have plagued
humanity for centuries. (Any society
concerned about the welfare of its people,
will support effortslike thesefor betterment
of their lives.)

Another realm of answers lies in a

Scienceand 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 r
understanding of nature. It isaghiéved by

congtantly questioningw

ideas are correct or
Theresul t@ iescomeand go,

or atleast mo htime, asoldideas
ioned and new evidence is
vered. In the words of Karl Popper,
is a history of corrected
mistakes”, and even Albert Einstein

are
di

society’s desires for economi

development. Many earth scientists deot arked of himself “That fellow Einstein
their work in finding more effj e%- .. every year retracts what he wrote the
more effective waysto discover or respver year before”. Many scientists have
natural resources | ike petrgleum and ores, remarked that they would like to return to
Plant sugntlstsseelfln r OF SPECIes life in a few centuries to see what new
of hlgh yielding fr s andicropsare knowledge and new ideas have been
ultimately waogk crease the

agricultural @utputrthatynutritionally and
economi ichés nations. Chemists
devel oping nevischemical substanceswith
p i logical applications and
p%devel oping new phenomenalike
su ductivity arelikewise 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.
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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 discoveriesand inventions
different innovationstake place. Scientists
follow aspecific way for their innovations.
The way that they follow is called
‘scientific method'. L et usfind out how they
follow



How scientistswork - Scientific M ethod
Planning an investigation

How do scientists answer aquestion or solve aproblem they haveidentified. 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 ahypothesis

3) Plan and experiment

4) Conduct the experiment

5) Draw conclusionsand
communicate the results

Aravind isusing thisscientific method
for experimenting to find out an answer to
his question. You can use these steps, too.

Sep 1 Observe, and ask question
e Useyour sensesto make observatie

e Record one question that

liketo answer.
e Write down what y%ady know
about the topic r question.

e Decide wh [ mation you
need.

e Dor, C d more information
about your topic.

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

orm a Hypothesis.
o apossibleanswer, or hypothes's,
to your question.

A hypothesisisapossibleanswer that
can be tested.

e Write your hypothesis in a complete
sentence.

[ (4] What is Science?




Step 3 Plan an experiment.

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

Variablesarefactorsthat can affect the
outcome of theinvestigation.

o Water, light arefixed variables. Soil is
thechanging variable.

e Write down the steps you will follow
to do your test.

e Listtheequipment you need.

I'll put identical
seeds in three different
kinds of soil sandy, clay,
potting soils. Each
flowerpot will get the same

| measure each plant
e Decidehow you will gather ang 1 _J@very 3 days. I'll record the

your data results in atable and then
Step 4 Conduct the expériment. make a bar graph to show

e Followthesteps &itten. the height of each plant 21

e Observeand n%gu”y_ days after | planted the

e Record i happens.

e Orgapi daté@so that you can study
©

y
ull

o

Height of the plant
Day| Sandy| Clay Potting
3] 18cm | 1.5cm 1.8cm

6 | 2cm 1.7cm 2cm
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Step 5 Draw conclusions and
communicate results.

e Anayzethedatayou gathered.

e Makecharts, tables, or graphsto show
your data.

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

e Decide whether your hypothesis is

correct or not.

My hypothesisisnot
correct. The seeds sprouted

equally well in potting soil
and sandy soil. The

) \\
FA X%
| nvestigate
If your hypotheSisigicorrect. . I'll test thisnew

hypothesis: Bean
seeds sprout best in acombination
of clay, sandy, and potting soil. |
will plan and conduct atest using
potting soil, sandy soil, and a
combination of clay, sandy,
and potting soil.

You ayw t to pose another question

pic that you can test.
I r hypothesisisincorrect...
You may want to form another

hypothesis and do atest of a different
variable.

Doyouthink Aravind' snew hypothesis
iscorrect? Plan and conduct atest to find
it!

What is Science?




Using scienceprocessskills

When scientiststry to find an answer to a
question or do an experiment, they use
thinking toolscalled processskills. You use
many of the process skills whenever you
speak, listen, read, write, or 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 seashellson hisvisit to
the beach. He wantsto make collection of
shellsthat arealikein someway. Helooked
for shells of different size and shape.

How Saketh uses process skills

He observes the shells and comp
their size, shape, and colours. Hecl
the shells first into groups b
sizes and then into groups based on‘their

Freedistribution by T.S. Gover nment 2020-21

Process Skills

Observe — use the senses to learn
about objectsand events.

Compare — identify characteristics
of things or eventsto find out how they
areadike or different.

Classify —group or organize %ects
or eventsin categories b ific
characteristics. v

>

What Char ns to investigate
Ch

terested in learning what

jze and shape of arock change.
Sheplansan experiment to find out whether
ubbing against a rock will cause
eces of the rock to flake off and change
the size or shape of the rock.



How Charitha uses process skills

Shecollectsthreerocks, measurestheir
mass, and put the rocksin ajar with sand
and water. She shakestherocksevery day
for aweek.

Then shemeasure and r ecor dsthe mass
of the rocks, the sand, and the container.
Sheinterprets her data and concludes that
rocks are broken down when sand rubs
against them.

Process Skills 4
M easure — Compare the attributes of andthewiresi :

an object, such as mass, length, or He hat the bulb . wires. and
capacity to a unit of measure, such as b eto be connected to makethe
gram, centimetre, or litre. Gather, bul &l ow.

REREfE, DiEpe EralliEqpre dnsDE Al Ve infers that moving paper clip
e Gather data by making observati@ns i

0

nterruptsthe flow of electricity and turns
that will be useful for infer off the light. Aravind’s model verifies his

predictions. prediction and inference.
e Record .data.by wr'@)wn the Process Skills
obser Yatlons In rm of, table or Use a Model : make a model to help
graphinang - you understand an idea, an object, or an
e Digplay deta g tables, charts, event, such ashow something works.
orgr Predict : form an idea of an expected
o Intefpret databy drawing conclusions outcome, based on observations or
the datashows. experience.

Infer : uselogical reasoning to explain
events and draw conclusions based on

What Aravind plans to investigate _
observations.

Aravind wantsto find out how thelight
switch in his bedroom works. He uses What Swetha planstoinvestigate
batteries, aflashlight bulb, abulb holder, Swetha wants to know what type of

thumbtacks, and apaper clip to help him. towel absorbs the most water. She plansa
test to find out how much water different

[ (s What is Science?




types of towels will absorb. She can then
suggest her father which type of towel is
the best oneto buy.

How Swetha uses process skills

She chooses three types of towels. She
hypothesizes that one type will absorb
morewater than the others. She plansand
conducts an experiment to test her
hypothesis, with thefollowing steps:

e Pour 1 litre of water into each of the
three beakers.

e Soak atowel from all thethree brands
into three different beakers for 10
seconds.

e Takethetowel out of thewater, and let
it drain back into the beaker for 5
seconds.

of
e Measure the amount of water @
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 st
about an expected outcome.

eriment —
necessary

' ing appropriate
and'analyzing the data

Plan and Conduct
identify and perfor
to test a hy
tools, regor
coll

Variables — identify and
control factors that affect the outcome
experiment so that only one
iableisto betested in an experiment.

Scientistsusereading, writing, and numbersintheir work. They read tofind out everything
about atopicthey areinvestigating. So it isimportant that scientists know the meaning of
sciencevocabulary and that they understand what they read. Usethefollowing strategiesto
help you become good science readers.
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Before Reading

Let us observe the following table of endangered species

e Collect relavent information
olated t {ODi Flora and Fauna Name of the species
relat Oyourtopic. Plants Orchids species,sandalwood tree,cycas,
e Think: | needtofind out what medicinal plants, Rauvolfia serpentine etc.
are the parts of an ecosystem |  Animals Leopard, Indian Lion,Indian Wolf, Red Fox, Red
. Panda,Tiger, Desert ~ Cat, Hyena etc.
and how they aeorgani zed. Gharial, Tortoise, python, Green sea turtle etc.
e | ook a theVocabulary words. Peacock, Great Indian bustard, Pelican,
B h Great Indian horned bill etc.
° esurethat you can pronounce Golden monkey, Lion tailed macaque;
each word. Nilgiri Languor, Loris
e Look up each word in the | EndemicSpecies
Glossary. i
e Define each word. Use the
word in asentenceto show its
meaning.
o Read thetitle of the section.
e Think: I needtoknow what an
ecowaern is. | need to read to o Name an Endemic Species of our
i ' State?
find out what are the parts of  You may notice that kangaroo is
an Ecosystem. The headin ofthe fact that many endemic fo Australia and Kiwi to
: o New Zealand. Can you tell which
: . Is are widely distributed :
Different Ecosystem givesie hout the world. But some species am""g'the ab‘fv"‘ DIITRSS Reptesent vl
aclue that an ecosystent may | of plants and animals are found restricted endemic species of ["d]a_? _
haveboth livi ng an ; Ing to some areas only. Plants or animal ?tlame some other endemic species of
species found restricted toa particulararea  [ndia.
par ts. of a country are called Endemic Species. You can take help of books from your
. . school library or internet.
During readi i
Rndthen cayp thefirst paragraph. ¢ Plantsand animalsinan ecosystem can
 Grgup of diving things and their meet all their basic needs in their
ifenment make up an ecosystem. ecosystem.
ailsin the next paragraph that Check your understanding of what you
sup emainidea. haveread.
e Some ecosystems have only a few e Answer the question at the end of the
livi ngorganisms. section.

e Environment that have more space,
food, and shelter have many living

organisms.

e |f you are not sure of the answers,
reread the section and look for the
answer to the question.

What is Science?




After Reading:

ete.

° Ag( your%” What kl nd Of Abiotic components - Salt and fresh

water, Air, sunlight, soil, etc.

Biotic Components

Summarizewhat you haveread. | Producers-magrmove, spirogyra, euglena,
oscilatoria, blue greenalgae, ulothrix, etc.

° Th| nk abOUt What you haVe Cosumers = shrim].}, crab, hydr.a,
protozoans, mussel, snails, turtle, daphnia,

already learned about | britle Word, tbe Worm, etc.
ecowaerns their interaction. Decomposers - Detritus feeding bacteria,

systemisan ecosystem?What

. . . Do you know? There are over 1000 organisms living on our skin: er on
Interactions occur In an microorganisms you have already seen the pictures of s iotic
) community consists of bacteria, fungi and small arthropods e tors are
ecosystem’ dead skin cells, water, salts and oil of our sweat, air
Study the photoaraphs and We have studied that Alarge st, a small tractina
y p grap
illustrations. A living community cannot live in r-Aggielog, i edge o 8 pond; 2

¢ Readthecaptionsandlabel the
parts.

ecosystem is shown in the
photographs?
What are the nonliving parts of
the ecosystem?
What living parts ofp the
ecosystem are shown?
Reading about eh
you understand ions

isolation, It lives in an environment which
supplies its material and energy require
and provides other living conditions. The livi
community, together with t
environment forms an i

e Think: What kind of | called the Ecosystem. A

natural or artificial, tempo:

ium or a manned spaceship
can all be regarded as ecosystem. An

can thus be defined as a functional
unit of nature, where living organisms interact

among themselves and also with the
surrounding physical environment.

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

you havem onyour investigation.

Writifgto unicate

ti ut what you are learning
h ou connect the new ideas to what
you know. Scientists write about
what they learn in their research and
investigationsto help othersunderstand the
work they have done. Asyou work like a
scientist, you will use the following
methods of writing to describe what you
arelearning.
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In informative writing: you may

e Describe your observations,
inferences, and conclusions.

e Tell how to do an experiment.
In narrativewriting: you may

o Describe something, give examples, or
tell astory.

In expressivewriting: you may

e Write letters, poems, or songs.



In persuasive writing: you may
o Writelettersabout important issuesin
science.

e \Writing about what you havelearnedin
science helps others understand your
thinking.

year

Using numbers

Scientists use numbers when they
collect and display their data.
Understanding numbersand using themto
show the results of investigations are
important skillsthat a scientist must have.

,  Asyou work like a scientist will
use numbersinthefollowin
Interpreting Data

Scientistscollect, dlisplay, and
interpret data 0 investigations.
Scientistschoose display datathat
helps oth and what they have
learn

Milk
Production

Measuring

Scientists make accurate measur
as they gather data. They u entV’'s
measuring instruments, such %
thermometer, clocks, rs, rulers, a 2
spring balance, scaleand th beskers =
and other contain reliquids.

NZ AUS USA Canada Japan

EEC lsrasl India

Countries

Tables, charts, and graphsare good tools
todisplay datasothat it can beinterpreted
by otherseasily.

Using Number Sense

Scientists must understand what the
numbersthey 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.

What is Science?




2. Beaware: Keepyour work areaclean.
If you havelong hair, pull it back so that
it doesn’t disturb you. Roll or push up
long sleevesto keep them away from
your experiment.

B Cows

Buffalows

| .
B Goat, Donkey, Camel 3. Oops! : If youwant to thro eak

Good scientists apply their math skills 4,
to help them display and interpret the data
they collect.

In your school laboratary you will have

many opportunitiestowork likeascientist. 5. Y : er eat or drink anything

Anexciting year of discovery liesahead! wringascienceactivity unlessyouare
ed by your teacher.

Safety in science 6. Protect yourself from shocks : Be

Doing investigationsin science careful while using an electrical

fun, but you need to be sure of daifig th appliance. Be sure that electric cords

safely. Here are some rules to follow. areinasafeplacewhereyou can’ttrip

over them. Don’t ever pull a plug out
of an outlet by pulling on the cord.

investigation what to
expect. If you hay€any questions, ask 7. Keep it clean: Always clean up the
your t . sure that you place after finishing the work. Put
und d ety symbolsthat are everything back intheir placeand wipe

your work area. Wash your hands.

2 The secret of inventionsand discoveries
only liesin identifying the problem. The
earth revolves around the sun even before
the discovery of Helio centric theory by
Copernicus. Inthe sameway thethingsfall
down on earth even before Newton’'s
investigations. The meaning behind that

CIENCE /

Freedistribution by T.S. Gover nment 2020-21 @-



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 amodeto
travel faster from one placeto another. We
discovered vehicles. In the same way to
travel faster we invented supersonic jet
planesand 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. L et usobserve how your
mother cooks, you also can observe how a
cycle mechanic repairs a cycle, try t
observe how farmer ploughshisfield.&o

will find asystematized patterni th
things.

Write what you obs&out these
patterns and discussj ups.

ind their way
esinaparticular
y more guestions

t iayour own way. For thisyou need to

foll uential order, pleasego through

thefollowing steps.

1. Identifying problem - Let us identify
any problemsfrom your surroundings
Ex: Thebulbisnot glowingintheroom.

2. Making hypothesis- List out different

solutions possible for the identified
problem.

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

3. Coallectinginformation- To solve the
identified problem, collect required
material, apparatus, Inform
persons to be consulted.

screwdriver, w

insulatio e, and blade
4. Data S - Arrange the collected
d hnformation to conduct
ent.
5. entation- Conduct experiment

V prove selected hypothesis.
Ex: Observefilament of the bulb.

6. Resultanalysis- Anayzingtheresults
tofind out the solution for the problem
based on the results you need to select
another hypothesisto prove.

Ex: Filament of the bulb is good in
condition, soweneedto observethefuse,

7. Generalisation- Based on the
experiment and its results explain the
solution for the problem.

Ex: Fuseisdamaged so thebulb did not
glow, so we need to replace the fuse.

Thisistheway to find out solutionsfor

the problemsin ascientific way. You may

a so select such problemsand, find out your

own solutions.

() WhaisStewe? |



e

SZ1LRA _
Our earthisabeautiful placewhere

in different types of organisms
co-exist. From minute mosses to huge
conifers, invisible bacteria to huge blue
whalesall haveabasic unit called ‘Cell’.
L et usstudy about thecell. Beforethefirst
microscopewasinvented around 350 years
ago, people were not aware of the living
world that was not visible to the unai
eye. Thereafter many scientists hav
observing and describing unknowi wor
with the help of microscopes.

) Doyou knox«

A few of th ny seientists
mentioned ar s Kircher
(1601-1680Q), Jamy, Swammerdam
(1637-16 ntonie van
Leeuw —1723) and Robert
Hooke(1635+1702) observed different
things e microscope

ntenie van Leeuwenhoek (1632—
17 n 1674 was one of the earliest
to seeliving bodieslike bacteria, yeast,
protozoa, Red Blood Cell and the
streaming life in a drop of water. He
prepared several types of magnifying
glasses, and used these (lenses) to
study about both living and non living

things.
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Cdl - TheBagc
Unit of Life

Youmay recal t organisms

carry out certain bas ns. Canyou
list those fugCti ifferent sets of
organs pexfor functions. Doyou
know, what | structural unit of an

about basic structures, a

scopic slides and staining is
ial. (You can revise the use of
roscope, preparation of microscopic
slide and staining technique from
Annexure.)

Discovery of thecell

It was in the year 1665 that Robert
Hooke, a British scientist, observed thin
dlices of cork (soft bark from Oak tree)
under asimple magnifying devicewhich he
had made himself (Fig-1)

Oil Lamp
Water Flask

Focusing Screw
ObjectiveLens

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 cavitiesas*“ cells’. Cell
isaLatin word for alittleroom (Fig-2).

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

Now let us try to see what Raqlert
Hooke might have observed in thegork:

Activity-1
Observingamatc
In the place of et ustry toseea
similar typeof stru , by Robert
atch stick.

Hooke, in aseétion o
ickand soak it for half

Take st
an hour in wat cut thindicesfromit.
S in slice and place it on a dlide
Wi abrush. Put adrop of water
over it with a cover slip,without
alo air bubbles and observeit 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?

Thediscovery of ‘ cdl’ by Robert Hooke
was a milestone in the history of science.
Cdlls of cork and of match stick are dead
cells. Can we see living cells under the
microscope? If so, how?
Will their structure bethe
. | same as those of dead
cells?With the help of the
i, givenactivities ill be
5ZAHYR | knowing mofeab

Activity-2

Observinganon

ulb{Fig-3(a)]. Break this
small parts and try to
atethem slowly [Fig-3(b)]. You will
iTtrand ucent membrane holding
together. Take out the membrane,
small piece from it and spread it

no
he

t
V
enly inadrop of water onadlide. While

placing theped onthedide, makesurethat
itisnot folded. Cover it with acover dlip
and observeit under the microscope. Draw
the figure of what you have observed.
Compareyour figurewith fig-4.

Arethereany differencesbetween these
two figures?If so. What arethey ?

Fig-3: Extracting the ped from an onion

Cdl - TheBasicUnit of Life




Theonion ped cellsthat you observed are plant cells. Do animal cellsalso look similar
to these cells?

Now let us observe cellsfrom our own body (animal cell).

Fig-4 : Onion peel c

Activity-3

Observing human cheek cells
You have aready prepared atemp Wan onion peel. Now prepare adlide of
ak

your own cheek cells. Wash your eaclean wooden or plastic spoon and
scrape the inner surface of your

Keeptwothingsinmind,Firstly, the spoon thoroughly before using it. Secondly,
do not scrapetoo hard or ou may hurt yourself. Now take the scrapping that you have
collected, and placeitinadropof water taken on adlide. Cover thedidewithacover dip.
Observe the dlide ufiderhe microscope. Draw the figure of what you have observed. The

Fig-5: Human cheek cell (without stain)
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) 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
partsof acell, the nucleusisthe most well
known part. In 1831, while observing cells
in the epidermis of Orchid leaves, Robert

Raobert Brown (1773-1858)

<

<
Brown noticed a circular spo
dlightly more opaque than the surrounding
areas (Fig-6). He no hat similar
structures were pr cells as

well. Robert Br ed that this
part of thecell and

in 0

Fig-6 : Plant Cell

In the above figure we can see stomata
and nucleus. Stomataarethe poresthrough

\which theleaves exchange the gases.

J

Activity-4

Observation of theNucleusin
onion ped cells

For this, you need to peel amembrane
from an onion once again. Now keep this
membrane on aslide and add 1-2 drops of
the stain (saffranin, methyleneb
ink). Cover thiswith acover Sl
it for about five minut
drop-wise from one&i
whileremovingthe

Fig-7 : Onion cell showing nucleus (stained)

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

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

Acitivity-5
Observation of the Nucleus in
cheek cdlls

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
mi croscope.

Now let us compare the onion and the
cheek cells.

Cdl - TheBasicUnit of Life




Nucleus

Cytoplasm

Cdl
Membrane

Fig-8 : Cheek cells showing nucleus (stained)

e What structures are observed in the
cells?

e Didyou seeatiny dark stained body in
al the cells?

e Arethey located in the centre in both
the cells?

e What is the difference between
boundary of onion cell and cheek cell?

The outer layer of a cheek cell isthe
cell membrane. Thisgivesashapeto the
cell and selectively allows substances
passthroughit, inand out of thecell. A
thisyou will learn more in higher
Ontheother hand, inthecellso ion

peel, the outer covering is er tharin
cheek cells. It isbecau e is another
layer present over cell ‘'membrane,

known asthe cell ivesrigidity
and strength taghe c

In both t S
round b [

can find adense
cleus. In cheek célls

the nucleus is present more or less at the
centr [, whereasin onion cdlls it
IS n the centre, but towards periphery.
Thej Ike substance between thenucleus

andthe cell membraneiscalled cytoplasm.
It isa heterogeneous materia. Ask your
teacher why itiscalled asheterogeneous. It
containsmembrane bound structures, called
cell organelles, as well as more complex
chemicals. Cdll organdlleshelpto carry out
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severa functionswithinthecell and youwill
study theminclass|X. You shal aso study
why cellsareconsideredtobe, ‘ The basic
structural and functional units of the
living body’.

DIVERSITY IN CELLS

In onion peel cellsyou have seen that
nearly al cells ilar

ur observations
e? Does bigger
|s?

enumber of cellsthey contain.
To know more about this, let us observe
more cells.

You will observe permanent dides 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.

Living organismshaving morethan one
cell are called
multicellular
organisms. Basic
life processes in
multicellular
Kl organisms are
' W carried out by
N/ different types of
Fig-9(a) : cells.
Chlamydomonas




Pseudopodia

Nucleus

Fig-9(c) : Escherichia coli (Bacteria)

Fig-9 : Unicellular organisms

ctivity-6
Observing cellsin aleaf

Take apeel of grass leaf on the dlide,
put adrop of water, cover it with a cover
dlip and observe it under the microscope.

Isyour observation similar totheonegiven

infig-10?You may have seen different types

of cellsor groups of cellsin the dide?
You can do thisexperiment with other

leaves as well. It is preferable to choose
thinleaves.

ansverse Section of Dicot Stem

(Tridax)

VDbservethe given diagram of asection

f the stem of Tridax/Spinach. Note the
different typesof cellsthat you observein
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 shapetothe
stem aswell as protection.

Major portion of stem is made up of
group B cells. Inagreen stem thisportion
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 cellsarepresentinthecentre
of ayoung stem and form ahollow structure
inthe matured stem.

Cdl - TheBasicUnit of Life



Thus in Transverse section of Tridax Activity-7
(Gaddichamanthi) /spinach stem you can

see different shapes of cellsin one plant. ~ Observethegivenfiguresof different
Think why do the stems contain different kinds of cellsin the human body. Observe
types of cells? permanent slides of these cells in your

school laboratory.

Draw thediagram of theseand |abdl the
partsthat you havelearnt sofar ect
information about the functiens
cells.

Smooth Muscle Cdll

V

i o
Striated Muscle C

& Nerve Cdll
BloodI Cdlls

I
WhiteBlood Cdlls

Granulocytes Agranulocytes

Monocyte Lymphocyte

Basophil Neutrophil Eosinophil

Fig-12 : Shapes of the different cells in the human body
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Fill the following table with the help of your teacher or with reference books.

S.No| Nameof theCell Shape of the Cell Parts
observed in it

1 |(RBC

2 | Smooth Muscle Cell

3 | NerveCdll

4 | Bone Cell

5 | White blood cell

6 | Striated muscle cell

e Arethereany similaritiesin shape ultimately determi e specific
of the cells? function of the cells. you define

e Doyoufindnucleiinalthecells?  theshapeofA 2 You may say that the

e Canyou namethelongest cell in shaoego_ InfactAmoet_)a h_as
Al animals? no definite eepsc_)nchanglnglts

shap ing out of itsbody. These

So far you have seen many kinds of
cells.Aredl cellssimilar inshapeand size? . The projections appear and
The shape and size of cells vary

di ear. Pseudopodia help Amoebain
considerably but all of the cells W g & locomotion.
the cel

Arethecdllsin an elephant lar Isin aman?

Fig-1
| may be very tiny & 'g-13

and you may be
large but without
no function

Have you listened to the words of the cell? Guess how big a cell is? |s 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?

-@ Cell - TheBasic Unit of L ife




Thesizeof thecdllsinliving organism
may beassmall asthe millionth of ameter
(micron) or may be as large as a few
centimeters. Majority of the cells are too
small to be seen with unaided eye. They
can be seen only through amicroscope. The
smallest cell 0.1 to 0.5 micrometers
(Microns) isfound in Bacteria. A human
liver and kidney cell is 20 to 30

micrometersin size.
4 N\
1 Meter = 100 Centimeters (cm)

1 centimeter = 10 millimeters (mm)

1 millimeter = 1000 micrometers/
microns (um)

1 micrometer = 1000 nano meters (nm)
J

-

Some of the cells can be seen with
naked eyes. Human nerve cell is nearly
about 90to 100 cms. long. Thelargest 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
inman and e ephant arelong and :
They perform the same n of
transferring messagein

The size of the
t onthesize
different shapes,

on the number of cell
of the cdll. S
sizes, and e,

lasm, Nucleus, Unicellular,
ning, magnification, focusing.

eof cells.

All living organi em
Cellswere ; st ved by Robert Hookein 1665.
r

Thecdll
Rohert B

parts- The cell membrane, Cytoplasm, Nucleus.

Iscovered nucleusin orchid leaf.

iffer from those of animalsin having an additional layer around the cell

ranetermed ascell wall.

o Cdl wall givesstrength and rigidity to plants.

Cdll exhibitsavariety of shapesand sizesand number.

e Singlecelled Organismsare called unicellular organismsand those with morethan one

cell are called multicellular organisms.
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Basic functionsin multicellular organisms are carried out by different types of cells.



| mproveyour learning

1. Who discovered the cell for the first time? M v
Wheat proceduredid hefollow? (AS 1) 8JFH/P

2. Namethefactorson which shape of the cellsdepend? (AS1)
3. Distinguish between unicellular and multi cellular organisms? (AS1)
4. How will you preparedidewithout drying quickly? (ASL) ?
5. Deekshithsaidthat, “wecan’t seecellswithunaided eye’. Isthe statement ase?
Explain. (ASL) é
6. Correct the statement and if necessary rewrite. (AS1)
a Cdlwall isessential in plant cells.
b. Nucleus controls cell activity
c. Unicellular organismsperformall life processeslike n, excretion, growth,

and reproduction.

d. Toobservenucleusand organellesclearly,
7. Describethefunctions of nucleus. (AS
8. What isdifference between cellsin ghi
9. Labd partsof diagrammesgiven,

isanimal cell. (AS5)
10. What questionswill you poseto knew about diversity in cells? (AS2)
11. If youwant to know t unicellular and multi cellular organisms, what questionswill

not necessary.

d cellsin spinach? (AS1)
nd identify whichisplant cell and which

you pose? (AS2
12. Get somefloati om apuddle, pick avery small amount of slimeand put it on
adide onefiber and look at it through the microscope. Draw the digram

.(AS3)
kinds of leavesfrom your surroundings and observe the shapes of the

13. Col
i |sunder microscope. M ake atable which contains serial number, name of

14. Make sketches of animal and plant cellswhich you observe under microscope. (A S5)
15. Ameer said “Bigger onion haslarger cellswhen compared to the cellsof smaller onions’!
Do you agreewith his statement or not? Explainwhy? (AS2)

16. How do you appreciate the fact that animals, human beings and trees are made of
cells,which are very small and we can look at them through microscope? (AS 6)

17. Deepak said, “ A plant can't stand erect without cell wall ”? Do you support thisstatement? (AS7)

[ ( Cell - TheBasicUnit of Life |



e. The compound microscope with a
ented. Thefirst compound microscopewas
Eye Piece

Draw tube

Coarse adjustment
Body tube

Fine adjustment

Revolving Nose Piece
Arm (Limb)
Side

Clip

Sage

Condenser el
9ZTA32

Inclination

Reflector

Base

Foot

Fig-13: Compound Microscope
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madeintheyear 1595 by the scientist named Jagquarius Janssen. Robert Hooke'smicroscope
too was acompound microscope.) With the advent of compound microscopes, more detailed
observations were made possible. L et us see how we can use the microscope.
The correct way to use microscope.
Recall what you havelearnt in class V| about microscope. Now let uslearn correct way
to use microscope.
1. Check the microscope in the following way (a) remove the lens cap and t ut the
lensclean it with soft and clean cloth. (b) If the knob isloose, changethe piec

2. Usually you will find three or four objective lenses on a micr ey are 4X,

10X, 40X and 100X powers. When coupled witha 10X ( on) eyepiecelens,
we get total magnification of 40X (4X times of 10X), 100X, and 1000X.

3. Washtheglassdidewell and wipeit dry with cleanclo

4. You have to move lens up and down till image lo , thisis called focussing.
While doing so, make sure that the material d h or water inwhich it is kept
does not touches the lens, to prevent it cover the material with acover dip (very thin
glass).

5. Putadrop of water with finger er, put specimen in water, you may use needle
brush or babul thorn. Witht po le, cover specimen with cover slip. Dry out
excesswater around cover slip witl filter paper or blotting paper.

6. Fastenthedideunderghe clipson microscope by moving the dide sideways so that the
things you want &ght under the lens, move the lens up and down to focus.

Now decrease theamount of light by rotating the mirror. Do thisuntil clear
appearancedf objéct with clear magnification isobserved.

Prepar icroscopicdide
Thestudy material to be viewed under acompound microscopeis mounted on aslide.
S

1. ™Microscopic side is prepared on a 2mm thick, 3cm X 8cm rectangular strip of clear

clean glasspiece called dide.

2. Iftheobjectisthinandflatit can bedirectly placed ontheglassdidetowardsthe centre
inadrop of water with the help of asoft and fine brush. A drop of glycerinisadded to
the water if the slide is to be kept for longer time. Glycerin saves the material from
drying (dehydration).

3. If theobject isthick, cut it into athin, nearly 0.5 mm or less thick sections with the

[ ( Cell - TheBasic Unit of L ife



help of asharp razor. If the object istransparent, it may be stained with iodine, saffranin,
fast green or any other suitable chemical dye, to bring contrast between the kinds of
cellsinthe material.

4. Place the stained object on aslide. Add a drop of water should cover with cover dip
without forming air bubbles. Remove excess of water on the slide using a blotting or
filter paper.

The Cover dip protectsthelense of the microscope from coming in contact with water
and specimen. Now your slideisready to observe.

Cover Sip

Dropper

Saining Techniques
This technique is based on the fact
attached to different parts of a cell. Thi highlight particular areas in the cell.

These colouring agents are n yns and the processis called staining. We can
use this technique to observe severalthings like microorganisms, different parts of the
cell, etc. For thiswe n&use stains like saffranin, methylene blue etc. Red ink also

afew coloured substances that get

worksasan adequate stain. ake saffranin solution, dissolveYatea-spoon of saffraninin
100 ml. of water.

&
O
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hy do we add small amount of
curd to lukewarm milk to make

curd?
Why does cooked food get spoiled after
somedays?Why do we get bad smell from

Fig- Antenievan Leeuwenhoek

oniev eeuwenhoek was acloth
rom Netherlands. L eeuwenhoek
builtasifglelensmicroscope, which could

magnify the object 300 times. Hiscuriosity
and skill of making powerful lenseswasthe
secret of this invention of powerful
microscope. Ataround 1674, withthehelp
of his microscope, Leeuwenhoek
discovered many small moving organisms

Microscopeinvention-discov

The World of
Microorganisms : Part-I

our mouth after pinthemorning?

In this chapter 1l try to find out
what may ed in causing such
chang

%icroor ganisms

Fig-1(b): Microscope prepared by Leeuwenhoek

in a drop of lake water. He called them
“animalcules’. Later these were named
bacteria. Along with the animalcules, he
also observed many other microorganisms
under his microscope which were named
later on. The invention of powerful
microscope helped in further discovery of
other microorganisms.
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Now let usseewhat are microorganisms
and wherewe can find them.

Microor ganisms

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.

Rhizopus (Bread mould)

Fig-3 : Fungi

N
Amoeba Paramoecium Vorticella
Fig-4 : Protozoa
Freedistribution by T.S. Gover nment 2020-21 AS)




(a) Chlmydomonas

(a) Cyclops hnia

Groups of

Let
microorganisms that
belon groups like
B lagFungi, Protozoa,
Algae and certain micro| [H]
arthropodswith the hel p of
some activities.

For this we need a Microscope. You
already know how to useit. You could also
refer to Chapter "Cell-The basic unit of
life”.

30

(d) Eyelash mite

() Scabies mite

Fig-6 : Micro Arthropods

. 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
thetank. Take 1-2 drops of water (fromthe
sample you have collected) on aslideand
observe it under the Microscope. Draw
rough sketchesin your note book of what
you have observed. Compare it with the
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figures given above for observation and
identification. Youmay aso hold discussion
about their shape, size and other
characteristicswith your friends. Takethe
help of your teacher also.

Can you namethe organismswhichyou
have observed through the microscope?

We will try to know more about the
microscopic world by doing thefollowing
activities.

Observing Fungi

Usually after therainy season you might
have seen some small umbrella like
growths over rotten materials of dumped
waste, between the grassesin afield and
edges of wet rotten wooden planks. Often
you might have observed white patcheson
the bark of trees. These patchesareformed
dueto Fungi. Now let uslook at thempmere
closely by thefollowing activity;

. Activity-2 & » ‘

Take some rottepspart of vegetable or
black spoiled part oferéad 6rcoconut with
thehelp of apéedle; plageit onadlide. Put
adrop of water, placeacover diponitand
observeit undek the microscope.

Fig-7(a) : Photograph of curd in bow

Freedistribution by T.S. Gover nment 2020-21 -

Draw rough sketchesin your note book
of what you observed. Take the help of
Fig-3. This is the common bread mold
Rhizopus.

Observing Bacteria

Thereisbacteriain butter milk or curd
or early morning scraping of tongde(before
washing themouth). We can also fig'them
in the soil, over bark aftreeshover our
skin, in our arm pits and many, other places.
But they are not visible totheunaided eye.
Now let uslogk at themn more closely by
thefollowingactivity.

s

Take ore or two drops of butter milk on
adlideand spread it. Heat thedlidedlightly
on@lamp (3-4 seconds). Add afew drops
of crystal violet stain, leaveit for 30 to 60
seconds and wash the slide gently with
water. Observe the slide under the
compound Microscope. Draw rough
sketchesinyour notebook of what you have

observed. Compareit with Fig-7.

‘. .n
-I’”)\
‘“,"' .
..\IA\ :
l'_‘ .{ : /
blamel) T RE SO 8 /
HEADHLTE AN

Fig-7 : Sained Lactobacillus bacterium



) Do you know? I—\

Therearesevera bacteriathat grow on
our skin. Some of them cause diseases.
Some shows symbiotic relation with other
Bacteria. There are different kinds of
becteriain our body. Bacteriapresentin our
digestive tract are useful in digestion.
Bacteria are found everywhere and there
are over thousand types of them in soil,
ar, water etc. They canliveinlow and
high temperaturesa so. One of the biggest
bacteria Thiomargarita namibiensswas
discovered (0.75mm) by HeideN. Schulz
in coastd watersof Namibia, which canbe

. seenwithunaided eye.

J

Observing Algae

Very often we observe greenish pond
water in our surroundings. It is greeni
because of growth of Algae and other
which grow in water. We can
Algae like Chara, Spirogyra etc.

unaided eye, but most of th€ algae present
in water are microscopic.

Let uscollect water from
the tanks wit reenish scraping.

the microalgae
us do the following

Select a few strands (green string like
bodies) from water sample collected and
put them on aslide. Cover it with acover
dlip and observe it under the microscope.
Draw rough sketches of what you have

observed in your note book. Compare it
with Fig-5.

)Do you know?}—————

Photosynthesis in microalgae is very
useful to organismswhich liveson earth.
Nearly half of the oxygen.in the
atmosphere is produced

\microorgani sms.

ater and soil. Let
ivity to observe

Protozoa, soak hay in pond
wates to prepare adecoction of hay. After
days. Take one or two drops of hay
ecoction on a slide and observe it under
the microscope. Draw rough sketches in
your note book of what you have observed.
Compareyour figureswith figure4.

Observing Microarthropods

Some micro arthropods are very
important for the soil. They help in
increasing soil fertility. They may also be
found on our skin, eyelids, beddings, rugs
etc.

Some microarthropods cause diseases
like scabies e.g. scabies mites. Actually
thesearenot assmall asbacteria, but they
are of minute size and are joint- legged
organisms.
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)Do you know?l—\

Soil ishighly rich inmicroorganisms
such as bacteria, fungi, protozoa,
microarthropods. Thetop eight inches of
soil of oneacreareamay contain asmuch
asfiveand half tonsof fungi and bacteria.
This is very much useful for growing
crops. But excess use of pesticideskills
these microorganisms. We can seethem
through amicroscope.

G
. Activity-6

Observing soil microorganisms

Collect some soil from the field in a
beaker or in aglass. Add some water to it
and stir it. Wait for sometimeto allow the

J

of water onadideand observeitu
microscope. Draw rough sketcl

note book of what you obser Fig-8(b) : Tobacco Mosaic virus

They can only be seen through very
powerful electron microscope.

able to underst wersified the Diseases like Polio, Swine flu,

microorgary You can also  conjunctivitis, Smallpox, Chickenpox,
apprec actghat this is another  common Cold and AIDS are caused by
amazingworldef [Wing organisms. Wewill Viruses.

di ore in next lesson.

Viruses are also present inside the
bodies of animals and plants. They can
surviveinal typesof environmentsranging
from ice cold climate to hot springs,
deserts to marshy lands. Some
microorganisms grow on other organisms
as parasites and some may exist
independently.

ruses are an interesting type of
microorganisms. They behave like non
living things when they are outside a
living cell. But they behave like living
organismswhen they areinsidethe host
living cells such as bacteria, plants and
animal cellsand multiply.
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) Doyou know'?I -

Bacterial Staining

Bacteria are very small/ tiny micro-organisms. We must stain before seeing
Bacteria under Microscope. Smear bacteria on a slide and slightly heat the slide.
Then put dropsof crystal violet onthe dlide. After 30 to 60 seconds gently wash the
dide. Dry thedlide and now watch the slide under the microscopein 25 X or 40 X.

(g7) Keywords

Microorganism, Microscope, Algae, Bacteria, Fungf, Protozoa,
Micro-arthropods, Virus, Staining.

é What wehavelearnt v

e Microorganisms are very mi nute M cannot see them with our unaided
eye.

e Wecanseemi croorganlsms withithe help of Microscope.

e Antonievan Leeuw invented apowerful singlelensmicroscope.

e Microbesarepr, ev herein our surroundings. They livein water, air, soil and
eveninice hot springs.

e Bacteria, 0zoa, and Algae are major groups of microorganisms.

ial type of microorganisms, which lie between living and non living
hey can reproduceonly inhost living cells.

"% improveyour learning

1. Which organisms act as an interlink between living and
non-living organisms?Why do you think so? (AS1)

8JPTAC

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

3. What type of micro organisamswe can observein pond water? (AS1)
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4. Whether micro-organismsareuseful or harmful. Explain.(AS1)
5. Why the cooked food spoil soon but not uncooked food. Give your reasons.(AS1)

6. What questionswould you liketo ask your teacher to know about different shapes of
Bacteria? (AS2)

7. What would happenif you add buttermilk to @) chilledmilk? b) hot milk c) lukewarm

milk (AS2)
8. How are the human actions causing the death of useful bacteriaand fun will

happen if thiscontinues? (AS 1)

9. What proceduredid you follow to observelactobacillus bacteriu

10.Visit any bakery near your school with the help of your tea€her ts. Know about
preparation of bread and cake and prepare anote on them.\(AS4
11. Observe some permanent slides of microorgani hool 1ab with the help of
microscope. Draw thispictures. (AS5) v
12.Prepaream icroorganism with clay and write the characteristics of the
mi crobe@
I

13.Do r handswith soap before eating? Why? (AS6)

9
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Microorganisms- Our friendsor
foes?

Microorganismsarepresent in air, water,
soil and within the bodies of animals and
plants. Some microorganisms are very
useful and help usin many wayswhilesome
of them are harmful.

In this section wewill study about how
microorganismshelp usand how they harm
us.

Useful Microor ganisms

Some microorganisms are v sefu
to our everyday life. For examplein making

of curd and in preparati f idly, dosa,
bread and cake. Somemi [
alsouseful inthep @ en of medicines
required to cugediffere
of them ar elpfriendly as they
increasg soll ility. Let us do some
activiti esito microbes and produce
P sed by us.

ctivity-1
Take somelukewarm milk intwo small

bowls. Add afew drops of butter milk or
little curd in one of the bowls. Inthe second

The World of

“ Microorganisms : Part-I|

the two
ethemilk

bowl! do not add an
bowlsinawar
in the bowls after

e What

0
E !OUI‘S.

jd you observe?

eason for this?
ombuttermilk contains bacterium
n Lactobacillus which converts the
milK'to curd.

Activity-2

Take 100 gramsof maidain abowl, add
one or two spoons of yeast powder, add
some hot water and knead it to make dough.

K eep the dough in awarm place. Observe
the dough after 3-4 hours.

e What changes did you observe in the
dough?

e What might bethereason?Discusswith
your friendsand write about it.

You might have observed your mother
preparing fermented foods like Idli and
Dosa. What could be the reason for
prepearing |dli and Dosadough aday before
cooking it?

TheWorld of Microorganisms: Part-I|



Fig. 1: Cups containing Maida dough.

e 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 gasmakesthe

dough spongy in nature.

. Activity-3

Commer cial useof microorgani

Take two bowls, half filled withyvater:
Add5to 10 spoonsof sugar toeach b :

then add 2 to 3 spoons of to any one
of the two bowls. Close both the bowls
with lids and keep nawarm place.
After 3to4 hour, dsand smell
the contents

o fferen did you observe

ba@t 0 bowlis?
o a e the reason for the odour

%ﬁ mixed bow?
IS is the characteristic smell of

alcohol. Sugarsare converted into alcohol
by yeast. This process of conversion of
sugars into alcohol is known as
fermentation. This process is used on a
large scale in the production of alcohal,
wine, beer etc. Yeast is grown in natural

Freedistribution by T.S. Gover nment 2020-21

sugarspresent in grainslike barley, whezat,
rice and crushed fruit juiceslike grapes.

Medicinal useof Microorganisms

Sometimes when we fall ill or get
injured doctors prescribe
4 | some medicines that kill
i |[the  microorganisms

o -
GEAKHS

by growing

Theseantibioticsar du

specific microorgan as fungi.
Nowadays, f antibiotics like
Penicillin, T ine, Streptomycinand
Erythrom being produced.
Antibi in curing many bacterial
di s‘hike Typhoid, Gonorrhoea

, Tuberculosis and prevent
ionslike Septicaemia.

Fig-2(b) : Antibiotic capsules




)Do you know’?I

G

We must use antibi otics prescribed by aqualified doctor. 1f we use antibioticswithout
consulting a qualified doctor it may harm us. Unnecessary use of antibiotics, affects
blood cdllswhichfight infections and a so cause res stance towards antibiotics. Sometimes
they may kill useful bacteriain our body too.

~

J

The discovery of Penicillin - The Antibiotic

Dr. Alexander Flemming

A

Dr. Alexander Flemmingpwas y
doctor during First d War. He
observed that many injfared lers died

because of bacteri of wounds.

Hewaswaorkingen antibioticsin hislab.
Acciden observed that some
fungi (mold) preventing the growth
of jpécCter petridish, inwhich hewas

g g bacterial colonies.

H arated the substancesrel eased by
the fungus and tested it on some other
disease causing bacteria. This substance
alsokilled those disease causing bacteria.

growth in petridish

The fungus was identified as Penicillium
notatum. Thesubstancewhichwas produced
by the fungus Penicillium was named as
Penicillin.

The discovery of the antibiotic,
Penicillinwasannounced in 1929. In 1945
Dr. Alexander Flemming was awarded the
Nobel Prize along with other scientists
namely Dr. Howard Florey and Dr. Ernst.
Chain.

The discovery of Penicillin paved the

way to the discovery of many antibiotics
like Streptomycin, Erythromycin etc.
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) Doyou know?}

| nventor of Aureomycin

Dr. Yellapreggada Subba Rao was born in West Godavari
district of Andhra Pradesh state, India. He discovered some
antibiotics like Tetracycline which cure number of bacterial
diseaseslike Typhiod, Plague, Tubercul osis 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

hild consuming polio drops.

that ¢hildren below five years must take

drops.

e \\ere you given polio drops, when you

some defendersto fight against them, th
I ibodies.
arecalled asantibodies e \Whyarepoliodropsgivento children?
The weak/dead disease sin

microorganismswhich areadminist in

our bodies are caled asy@accines. When
vaccine is admini intgur bodies
antibodies are pr information
about the s stored. The process of
administrati weak/dead organisms
into ourfbody i ed vaccination.

iven intheform of oral drops
entspolioinchildren. Thereare
m er vaccines availableto prevent
diseases like Smallpox, Chickenpox,
Hepatitis, Tuberculoss, Mumps, Diphtheria,
Wooping Cough, Meades.
Vaccination protects usfrom getting the
diseases over along period of time (often
throughout our life). You may have heard
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were a child?

e Do you know about pulse polio
programme?

Our national objective is to achieve a
Polio free society. What do they do inthis
programme? You know that polio is a
dangerous disease. What could be doneto
make the polio free society? Discussin
your classroom about polio contamination
and itsmethodsof prevention. Writeyour
findingsin year notebook.

e Collect a pamphlet or broucher on
Pulse Polio Programme and discussthe
pointswhich are mentioned in them.

D—



) Doyou know?l

vaccinein 1957.

Dr. Jonas Salk discovered vaccine for Polio in 1952. He
wanted to distributeit freely to everyone. So he never patented
his polio vaccine. Dr. Albert Sabin discovered oral polio

Now, we know about several vaccines
which protect us against many disease
causing microorganisms. But vaccines
were not known even 300 yearsago. It was
only after many experiments conducted by
several scientistsin 18" century helped us
to get them.

Nowadays, vaccinesare madeonalarge
scale from microorganisms to protect
humans and other animals from several

diseases.

Fig-5 : Baby with small pox

Dr. Edward Jenner
setup hismedical practice
in a village which saved
mankind by eradicating
some diseases. He keenly
observed that the

40

. Activity-4 ‘

Visit nearb d collect
information apo ination given to
0-15 year oldchildren. Meet adoctor or a
health wo ask what types of

vacci €? Which disease can be
rough vaccination? When it
en?List them out.

ieswasdiscovered by LouisPasteur.

es causing virus enters our body
through dog bite, only if the dog has the
same infection.

Dis ov&f Smallpox vaccine

Dr.Edward jenner inoculating vaccine

milkmaidswho developed cowpox, aless
seriousdisease, did not develop thedeadly
smallpox. Hethought they are developing
immunity whichispreventing small pox, a
very dangerousdiseasewiping out millions
of people in those days. In 1796, Jenner
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took the fluid from acowpox 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 devel op any
symptomsof smallpox. Thefluid collected
from Cowpox pustule acted asavaccineto
prevent smallpox. This invention of
smallpox vaccine saved millions of people
fromthe deadly disease.

Thispaved theway for thediscovery of
number of vaccineswhich prevent usfrom
harmful diseases. Theword vaccine comes
from word 'vacca which meanscow.

Soil Microorganisms - Soil fertility

About 78% of air around usisNitrogen
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),

Fig-6(b) : Anabaena

Azotobacter, etc., help to provide this
essentia element to the plantsby absorbing
them from atmosphere to form certain
compounds and then fixing them into the
soil that can betaken up by plants.

Nitrogen Fixation
Rhizobium bacteria present in root

nodules of pea family or Legu maceae
plants such as pea gram, grou

nitrogen.

. Activity-5

Collect root nod
beans and pea gram

ound nuts,
-Put themon a
glass slide. Press,it\with coversslip.
Observe it u m@ pound microscope.
Draw and disctiss abalit it with your friends.
iZabli converts atmospheric
rates and stores in roots.
isstored nitrates. Plantsgives
s o*Rhizobium. They co-operate
oneanother. Sucha
cogperation iIs
ed"symbiosis'.
oil fertility
Increaseingrowing
legume crops in
thefields. Farmers
plough crop field
aongwithlegumes
on the onset of
MonNsoons.

Fig-7 : Root Nodul%

The micro organisms
like fungi and bacteria
present inthe soil degrade
biological wastes, some of
which are essential for
plants.

- i —
6F3920

)Do you know?|

|
What is Bt?

dass
\_

Bt standsfor Bacillusthuringiensiswhich isthenameof abacterium. It producesatoxinwhichkills
pestson plantsor crops. Thebacteriumisused ashio pedticide. Intransgenic crop plantsthistoxin producing
genewasseparated fromthebacteriumand tranderredintothecrop plants. Sothiscan protect it from pests
For exampleB.t. cotton. It showssevereimpact on plantsand animas. Discuss, about effect of Btinyour

~
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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
loose soil. Put somebiologica wasteslike
fallen leaves, vegetable wastes, waste
papersetc., in one of them. Fill the second
onewith plastic wastes, polythenebagsand
with some empty glass bottles.

Now cover the pits with someloose soil.
Sprinkle some water on the pots/pits. Do
thisevery day. After threeto four weeks
remove the upper soil from the pits and
observethechanges. What changesdidyou
observe?

In which pit did the materials
decompose? Why? I sthere any harmwith
non-decomposing material? Discuss.

TN
= "u. '\

ight have observed the samething
' our own surroundings as
roorganisms present in our
Ingsact upon wastes around usand
decomposethem. They are convertedinto
simple substances. Thus microorganisms
help usin cleaning the environment.

Think and discuss

e What would happen if
microorganisms were absent, in our
surroundings?

Micro organisms like several bacteria
help in the process of sewage treatment.
Bacteria are useful in cleanin

of oxygenandlight.

Introducipg oi
safeguard aguétic
sleek.

Har r 0Or ganisms

icroerganisms can cause diseases in
cr ivestock and in human beings.
They@d so spoil food, clothesand many other
thi

ing bacteriacan
animalsfrom oil

causing microorganismsin
uman 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 discusswith your friends.

Recall that microorganismsare present
everywhere in our surroundings.
Microorganismswhich cause diseases are
called as*pathogens’.

Pathogens enter into our body through
alr we breathe, water we drink and food we
eat. They can also betransmitted by direct
contact with infected person or carried
through animalsor insects.

You might have observed, some of your
family membersor friends getting cold and
cough with the sudden change of weather.

When the infected person sneezes or
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coughs, the pathogens enter into air from
such infected persons. When this air
containing pathogens entersinto the body
of a healthy person, it may cause cold.
Thesetype of diseaseswhich spread from

Fig-9 : Anopheles female mosquito

infected peopleto healthy onesareknown
as“communicablediseases’. They spr
through air, water, food or through physi

contact with infected person (or
used towels, kerchiefs) or thro ts

like houseflies and mosquitoes. Such
insectsor other animalsare called vectors.
Common cold, Conjunctivitis, Typhoid,
Smallpox, Chickenpox, Swine Flu,
Tuberculosis, Chikungunya aresomeof the
communi cabl e diseases.

The microorganism 'plasmodium'’
causes malaria. The female A
mosquito carries plasmodiu usit

e

is the vector. Mosguito ors for

other diseases as ontrolling
mosquitoes, anyprevent diseases
caused by t uitoes breed in
stagnant ponds, tanks, waste
pots, pots.

Id we keep our sorroundings

ean?

at precautions should we take to

prevent mosquito bite?

e What are the other diseases caused
by mosquitoes?

(7))boYou Knoﬁ\

Dr. Ronal
mosquitoes” ar
(parasitepio
Nobel prize

overed that female Anopheles

ber of the causative Microorganism

a. For thisdiscovery Dr.Ronald Ross got

902. He discovered it in Secunderabad. For
sto iscovery of Ross. refer annexure.

H 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
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Fig-11 : House fly on food




againon uncovered food,
they may transfer the
disease causing microbes.
Whoever eats this food et £
becomesinfected. Sowe| _BFCH4D _

control houseflies by keeping our

surroundingsclean.

e Where do you find more number of
houseflies? Why?

e \What are the measuresto be taken for

must avoid taking uncovered food. That is preventing houseflies?

why we should always cover the food.
Houseflies breed on garbage. We can

One day sameer went to hospital with
hismother. Therehe saw thefall
onawall.

TABLE-1: SOME COMMON DISEASES CAUSED BY MICRO ORGANIS IN HUMAN

Name of the Causative M ode of easures
disease Microorganism | transmission
Tuberculoss Bacteria Air ination (BCG)
oid using infected
personsmaterials.
Chicken pox Virus * Vaccination (Varisella)
Meades, mumps Virus * Veccination (MMR)
Palio Virus * Vaccination (Polio drops)
Swineflu Virus * Vaccination
Cholera, Typhoid Bacteria * Persond hygieneand good
sanitary habits
* Consumeboiled drinking
water
Mdaria jum Femaleanopheles *Usemosquito nets,
Mosquitoes (vector) repellents. avoid stagnaton
of water
Mosquitoes aedes "
Mosquitoes aedes .

Mosguitoesculux .

phil luenza'B'

Contaminated water, Pentavaent.
food, Direct contact

Diphtheria, WWhooping
cough, Tetanus

Bacteria

Contaminated water, DPT, Tripleantigen.
food, Direct contact

Study abovetable and answer follow-

ing questions.

2. Which diseases can we prevented by
vaccination?

1. Which diseases can be prevented if we 3. Name the diseases which are spread
control mosquitoes?

44

through by contaminated water?
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4. Canyou namefew diseaseswhich are
spread through by Air?

5. Can we protect ourselves from
bacteria and protozoan diseases
through vaccination? Discussin your
class?

6. Discuss in your class about
Indradhanussu.

The Diseases caused by

microor ganismsin animals
Anthrax mainly show effect on cattle,

sheep, goat and also effects humans, foot
& mouth disease, viral diseasesin prawns,
and fishes, fowl fox septicimiadisease, bird
fluein poultry, Rabiesin dogs.

Disease causing microor ganisms
in plants.

Microorganisms al so caus&

in plants. Diseases in our € W
studied to save our cro wing
table shows some @i caused by
microorganismsin c

TABLE-2: Shows some of plant diseases, causati Cribor ganisms and

mode of transmission.

Nameof the Causative
plant disease Microor ganism

Citrus canker Bacteria

Maode o Figure
Tr

Red rot of Air, seedlings
sugarcane

Tikkadi Fungi Air, seeds
groundnut

Tobacco mosaic Virus Insects

Smut disease of Fungus Air

Rice

Freedistribution by T.S. Gover nment 2020-21




Discuss with your friends about plant
diseasesand inwhat way they spread inyour
area. For thisread agriculture magzines.

Food poisoning

Sometimesyou might have heard or read
in news papers that some people were
hospitalised due to food poisoning. Food
poi soning could be dueto the consumption
of spoiled food. Some microorganisms
produce toxic substancesin spoiled food.
These toxic substances make the food
poisonous. Taking stale food may lead to
vomiting, motions, even to death.

(7))Doyou know?|

Clostridium botulinum a bacterium
whichiswidely responsiblefor causing
food poisoning. Thediseaseisknown as

botulism.

Food Preservation

If microbes grow on our food,

gpail it. Spoiled food sm d tastesbad.
Water or moisture p, t indood items
helps the microor grow. How

canwe preseryé€our fogd? Think how can
we prevent rowth of microbes on

food?
elearntinclass-VI that different
ho

e adopted to preserve food at

m examplewhile making pickles,
salt and oil areadded. Fishesare preserved
by adding salt or smoking them. Jamsand
Jelliesare 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
inall these methods?Water or moistureis

@

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 mi have

d | observed your
i | boiling the efore
using or ngit-Boiling
En 2k (help i[Thng several
6FL161 es ‘of microorganisms
present in milk. [tinch or dinner we
preserve our ing food items in
refri e preserve fruits and
vegetablés and some other food itemsin
th rator. Refrigeration helps to

ot conditions.

inhilit the growth of microorganisms.
@yo organisms do not grow in cold and

Pasteurisation

Another method of preservation is
pasteurisation. You might have read this
word written on some milk packets. Inthis
process milk is heated up to 72°C for 15
to 30 minutesand then suddenly chilled and
stored. This prevents the growth of most
micro organisms. This process was
discovered by Louis Pasteur. So this
method isknown as pasteurisation. High
temperature short time pasteurisation-
HTST. (seepage - 145).

Think what would have happend if
pasterurisation had not been invented.

Lazzaro Spallanzani isthe first person
to proveexperimentdly that microorganisms
could bekilled by boiling (1768).
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and air tight packets, which prevents the

Invention of pasteurisation led to the _ _
entry of microbes from outside.

invention of sterilisation process. Inthis
process microbesarekilled. The materials Thus proper preservation of food helps
arekept in asterilisation chamber and are us, inthefollowing ways:

heated up to very hightemperatureforupto 1) Thispreventsspoilage of food.

30 minutes. During operations surgeons 2)
use only sterilised instruments and other

Food can be preserved for longer

o . . . . period.

I hich t
_sterl |_39d materials, which avoid getting 3) Quality of food is ensur
infection. .

_ time.

Sorageand packing 4) Variety of foodi

Nowadaysdry fruits, milk, cool drinks, infar aw €S,
fooditemsand vegetablesaresold in sedled

(/) o

Lactobacillus, penicillum, fermentation, stéifisation, vaccination, pathogens,
vectors, pasteurisation, symbiosis, V: , Small Pox

é What we havelearnt

sarelseful and some microorganismsare harmful.

e Some microorgapi

e Microbesar e, industry cleaning the environment.
e Soil micr e organic wastes into useful nutrients. This helps plantsin their
growth elgpment.

isms cause diseasesin humans, plants, and other animals.

sand animals act as vectors of microbes.

microbes release toxins in improperly preserved food, which causes food

ning.

e Pasteurisation helpsin milk preservation.

e Thebacterium 'rhizobium'’ present in root nodulesof leguminous plantsfixesatmospheric
Nitrogen.
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| mproveyour learning

1. How dovaccinesworksinour body?(ASL)
2. What arethe differences between Antibiotic and Vaccine? (AS1)

3. Takethreebowlsand mark asA, B, C. Pour lukewarm milk in bowl A, hot mil
B, cold milk in bowl C. Add onetea spoon of curd or butter milk in thr sand

stir them dlightly. Cover the bowlswith lids. Keep the bowls undist for fiveto
six hours. Inwhich bowl milk turnedinto curd? Giveyour r )
ered

4. Collect more information about scientists who invented an other facts
related to Microorganisms. How these discoveries h kind? Make a chart
presentation and pasteit on your classroom wall azine.(AS4)

5. MakeanAlbum of scientistsand their di sco%ed to Microorganisms.(AS4)

6. Visttheveterinary hospital and pr W tle, Goat, Sheep diseases by asking
guestionsto the doctor? (AS4)

7. What ispasteurisation ?H itu ?(AS6)

8. Edward Jenner's call fluid from cow pox pustule and injectsto a eight year old
boy. Then he expo boy to smallpox and the boy did not get smallpox. How do

you apprecia ing action of Edward Jenner? (AS 6)

9. Visitanearby chilling centre/alibrarey . Observe the process and make areport
oni

10." ention is better than cure” comment. (AS 6)

%ﬂw tellsto hisneighbours, " stagnation of sewagein our surroundingsis harmful
r health." Do you support this? Why?(AS6)

12. Jeevan said that "If there are no micro organisms earth will remain with wastes' will
you agree with this statement, why? (AS 6)
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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. (AS6)

14. What are the precautionstaken to eradicate malaria? (AS7)

15. One medical store owner is giving antibioticsto his customer who is suffering from
fever without a doctor's prescription? But the customer's daughter Mal athw

her father not to take antibiotics without doctor's prsecription. Whom dOy.ou'stipport
andwhy?(AS7)

%
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Sory of Discovery of MalariaParasitein FemaleAnopheles
by Dr. Ronald Ross

(o eyl
GFUH7H

Dr. Ronald Ross

Dr. Ronald Rosswasamilitary doctor, who did hisr ively on malaria
for 16 years (1881-1897) in India. He finally discover arla gausative microbes
in female anopheles mosquito which fed on malariai atient. He found the
route map of malariadisease. For that he got Noble

All of usknow about Malarial fever. Wefreq about thisfever. The study
of the mosquito causing malarial fever was done alene by the scientist Ronald Ross. A
remarkable part of the study was garri Secundrabad. He expressed his
experiencesin hislecture at Noble pxizé presentation ceremony.

“ | reached Indiain 1895 d myself appointed asamedical officer of regiment
of native soldiersat Secundrabad and'many were suffering from malarial fever. A survey
wasimmediately m emalarial parasitesexisting among these men and | found
myself ableto confimefor India. At the same time the mosquitoes which abounded in
thebarracksan eforeleaving England | had made many attemptsto obtain
literature itoes especially the Indian ones, but without much success.
Con rced to rely entirely on my own observations; and | noted that the
variogs sp f mosquitoes of the locality belonged to two different groups,

% many traits, and called these groups for my convenience, brindled
g

oes and grey mosquitoes. It was until 1897 that | clearly recognized athird
r hich called spotted-winged mosquitoes’..........

3 - .- et .
i ==
— e s Ll

KRonaI Ross done siginificant discovery on malaria in this building at secundrabad in 1897 J
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Ronald Ross was born on 13" May 1857 at Almorain present Uttarakand state i n\
our India. Hisfather wasan Army Mgor. At age of 8 years young Ronald was sent to
England for hiseducation. He wasinterested in painting and mathematics. He wanted
to settle down as apainter. But, on hisfather’sinsistence he selected medical carreer.
After completing hismedicine, hejoined in Indian Military Academy in 1881. While
hewas studying medi cine hefaced amal aria patient. Hetreated many patientsof malaria
with quinine and cured it. But many people died of malaria because they fail
treatment.

livein it but was irritated by the large number of mosqguitoes. H ' at there
weremore number of mosquitoesin hisbunga ow thaninany : eenly observed
that abarrel with water wasfull of mosquito larvae. Ross re@v

barrel and found that the number of mosguitoesgot reduc started inthinking
that if water was removed from the place it mig ible to eliminate them

compl etely. Ross noted that malariakilled mor one million peoplein India. So
he became interested in malaria, one of the imp t tropical diseases occurring in

Mo England. He did his diploma in

mi croscopi ¢ techniques. He metDr. i anson who guided him throughout his
research. He waswith him throughtthi ck and thin. Patric Manson shared his proposed
theory (hypothesis) thatgnosquitoes carry malaria as they carry filaria. This was to

India

After working 7 years in India ke w;

change Rossslifeforever. roposed that mosquitoeswere carrying flagel lated spores
in their stomach osquitoes died laying their eggs. The “flagellated spores’

emerged into , ready to infect anyone who drank the water. Ronald Rosstried
on this hyp@thesis. he came to a conclusion that water would not cause malaria

infecti @A
Ross was discouraged by the above reasons. But Patric Manson encouraged Ross
ot te.gIVeUp hiswork 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 mal aria 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 mosguitoes in his
\_experiment, which do not transmit malaria. Thisfact cameto light alittlelater. Y,
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Oneday hisattention wasdrawn to adifferent mosquito that was sittingonawall in
apeculiar postureand hecalled it as* dappled-wing” mosquito. Hewasinspired again.
Heknew that only one speciesis capable of carrying Filariasis. Dr. Patric Manson a so
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. Hereturned to Secunderabad in June 1897. He commenced work by
acareful survey of thevariouskindsof mosguitoes. He continued hisstudy by
the di ssected mosguitoes under microscope, after feeding on malariap

every cell was examined under the microscope.

most

Onthe 15" August, 1897 hisassistant brought somelarv f which hatched
out next day and among them he found several dappled-winged Mosguitoes. Delighted
withthiscapture, on August 16", hefed them on hismal et Hussein Khanwith

crescentsin hisblood. On 17" he dissected two of th
unusual . On the 19" hekilled another and foun
stomach about 10 micronsin diameter.

itoes but found nothing
uliar vacuolated cellsinthe

.....
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Ross rough drawings and notes about what he observed

August 20" 1897 hefound aclear and circular outlines about 12 micron diameter
cells, each cell containing atypeof cell, black pigmented one. He made rough drawings
in his note books. At last by thisway Ross discovered the route map of malariai.e.,
infected patients blood to mosquito stomach to salivary glandsto infect into ahealthy
person. So we celebrate August 20" World Malariaday. He had done his experiments
on malariain birds a so with hisassi stant named M ohammed Bux

- ' J
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n ReproductioninAnimals

n Ritwik’s school one day, a small are related to repr
baby pigeon (squab) fell down from aready learnt
theventilator. Withthehelp of hisfriends, from otheg,pl
he carefully put it back in the ventilator.
Whilekeeping it back, he observed some

plantisproduced
ter “ Reproduction
[1. Now youwill study
oninmoreorganisms.

tinc

Fig-2 : Anestling
Do all animalslay eggs?

Are there any animals that give birth
to young ones?

How can we identify which animals
lay eggsand which give birth to young
ones?

Are there any patterns in nature that
give clues to modes of reproduction?

e Didthepigeons egg camefirstor the You might have seen alot of small and
pigeon? big animalsaround us. Some of them have

e Can there be eggs if there were no external ears (ears visible from outside)
p| geons? while some do not.

Probably we can not find an accurate

answer to such questions. These questions
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Names of some animalsarelisted bel ow. Observe carefully and fill thetable-1.
[Deer, Leopard, Pig, Fish, Buffalo, Giraffe, Frog, Sparrow, Lizard, Crow, Snake]

Elephant, Cat.

Table-1
S. No. Animalsthat haveexternal ears | Animals that do not have external ears

Now let’sthink if there
= |is any other pattern of
recognizing theseanimals.

i Read the names of
animals given below and

try tofill thetable given below.
[Cow, rat, crow, pig, fox, hen, , duck, frog, elephant, buffalo, pigeon, caﬁ

You can also add some more names of
animalsyou know, to thistable.
e Think how animalscould hear without
external ears?

peacock, lizard.

Table-2
S.No. [ Nam Presence of external Presence of epidermal
ear s(Yes/No) hairson the skin/

featherson their wings

e |sepidermal hair seeninthose animalswhose earsarevisible outside?
e Do animalsthat have epidermal hair give birth to young onesor lay eggs?
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Viviparous and Oviparous
Animals

From the abovetable you could observe
that animalsgiving birthto young oneshave

epidermal hair on their skin and external
ears. Theanimalsthat lay eggsdo not have
epidermal hair and external ears. The
animals which lay eggs are called
Oviparouswhilethosewhich givebirthto
their offsprings are called Viviparous.

In class 7 you learned how the seed
germinates and grow into a plant. The
process of living beings producing it's of f
springsiscalled reproduction. Thisisone
of thebasic life processeslikerespiration,
digestion. This is essential for the
continuation of the species.

Let us try to understand the modes of
reproduction.

v doesnot take placethereis
we e | no question of fusion of
' gametes. Such process of
reproduction is called
Asexua Reproduction.

Do you know animals that reproduce
asexualy? Perhaps, you havenot seensuch
animals, but they do exist. Som
are amoeba, paramoecium, Nydra, etc.

. Activity-1 ‘
Observati iQdingin Hydra

Getp t didesof different stages
of buddi . Observethem under a
micro k out for any bulgesfrom
th . Count the number of bulges

and@ so observethedifferenceinther size

v one dlide to the next. Also, note the
e of the bulges. Draw the diagram of
Modes of Reprod uct}& hydra as you see it. Compare it with the

animals figuregiven below.

Animals reproduce both sexually and o ean | Su ooy
asexually. 3 § R e e S0
We had alread died how potato, —Q& : PQ“ Q
bryophyllu chrysanthemum =1 2 FE= 4

reproduce asexual mode of Fig-3 : Budding in Hydra

how animal sreproduce asexually.

A% reproduction
aly in our surroundings we see

most of the organismsas male and female
forms. But in lower organisms this
differntiation isnot seen. In someanimals
the formation of gametes does not take
place. Still they produce offsprings like
themselves. As the formation of gametes

Freedistribution by T.S. Gover nment 2020-21

Recall what you have observed in the
first dide? Compare Slide 1 & 2to observe
which part of itsbody developsaswelling?
Observeall theremaining slides.
ad What did you observein slide/picture
1,2and 3?

b) What is the main difference between
dides1land2aswell as3and 4?

c) What did the swelling (bulge) part
developinto?
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Hydra, a microscopic organism
reproduces asexually. Ineach hydra, there
may be one or more bulges, called buds.
Inclass7, youlearnt about buddinginyeast.
In Hydranew individual sdevelop fromthe
buds. Thistype of asexual reproductionis
called “Budding”.

e Does gametes and zygote formin this
type of reproduction, why?

Write the similarities and differences
between budding in yeast and hydra
according to your observations and
diagramsgiveninthetext. Now let usstudy
thisprocessin another organism. You may
have seen the following diagram in your
previous classes.

20N

Nucleus
Fig-4 : Amo
Thismicroorganism oebalives
in fresh water. Its is made up of a
single cell and unicellular

organism.
amoebawiththe

Observation of Binary fission in
Amoeba

Observethegiven diagram carefully and
fill thefollowing table.
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Fig-5: Binary Fiss

Tab

structure

Changesinth

Ahdiagram

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 nucleusthe body of amoeba
dividesintotwo. Thusasingle parent forms
two daughter amoebae. Thus the parent
becomes nonexistent. Thistype of asexual
reproduction in which an animal
reproducesby dividing into two individuas
iscalled Binary Fission.

Are budding and fission the only
methods of asexual reproduction in
animals?
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Apart from budding and binary fission
there are some other methods by which a
single parent produces young ones. To
know more about it you can ask your
teacher or refer any related booksin your

library.
Sexual Reproduction

Inthe chapter on reproductionin plants,
we have also studied about the process of
sexual reproduction in plants. In this
process, pollen grains produced in the
pollensac reach the stigma of a flower,
wherethey germinatealongtubeisformed
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
isbasically thefusion of the male gamete
with the female gamete..

Do you know from where the male

gametes and femal e gametesare produced
in animals? In animals also, sexual

reproduction occurs by the f
female gamete or ovum the male
gamete or the sperm. rmed
thereafter is called zygote.

You have studi

formation of zZygote iS\very important to
giveriseto ofisp
Observe and female pumpkin

flow a), Fig-6(b). Collect any

emale flower from your
surfedndings.

Fig-6(b) : Female Flower
Parts of the female flower

w NP

4.

Like plants, animals also have specialized organsfor reproduction.

L et ustry to understand the reproductive system of human beings.
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Male reproductive
system

You might have seen a
cow giving birth to acalf.
A shegoat giveshirthtoa
lamb and a woman gives
birth to ababy. Haveyou ever thought about
theroleof aman (male) ingiving birthtoa
beby?

Let'srecall how aseed isformed from
aflower?lsit formed only from ovary?Do
pollen grainsplay any rolein formation of
seeds? Fusion of pollengrain and OVUM
isessential toformaseed. Likewiseamale

e
GUCS2E

Semind ducts

Mitochnodria

Tal

1g-8: Human Sperm
produces sperms which is quite essential
for reproduction.

The male reproductive organs are
Situated just bel ow the abdomen. It includes

a pair of Testis (testes in plural). Two
sperm ducts (also called Seminal ducts)
and aPenis. Thetestesare egg shaped and

58

produce the male gametes or sperms. Itis
connected with a pair of seminal ducts
through which spermstravel and gjacul ate
out with the help of penis.

Millions of spermsare produced by the
testes (fig-7). These are microscopic and
single celled. Each sperm has g head, a
middle piece and atail. The heall beare

present in the middle pi
Canyouimagine

of women. It contains a pair of
, oviducts (also called fallopian
es), Uterus and Vagina (seethefigure
- 9). The Ovarieslie inside the abdomen,
in the hip region of the body, one on each
side of the Uterus. Each Ovary is placed
just below thefunnel shaped opening of the
fallopian tubes.

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 takesplace.
Vaginaisthe passageinthebody of awoman
or female animal that connects the outer
sex organsto the part where ababy grows
(womb). The ovum is surrounded by an
outer covering. A nucleus floating in
cytoplasmisfound in the centre of it.
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Oviduct or Fallopian Tube

Fig-9 : Female Reproductive system

Fig-11 : Fusion of ovum and sperm

Fig-10 : Sperms trying to enter ovum (fertilization)

Fusion of m-apdgoerm (fertilization)

Look at theflow chart given bel

FEMALE
v
@ OVARY
v
C) SPERM OVUM
\ /
ZYGOTE
v
EMBRYO
v
FOETUS
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Thenthefusion of spermand ovum takes
place, which is called “Fertilization”.
During fertilization the nuclei of the sperm
and theovum fuseto formasinglenucleus.
Thisresultsin theformation of afertilized

€gg or zygote.
I nter nal fertilization

For internal ferti-lization itisnecessary
for the sperm to reach inside the body of
the female. Some arrangements for
ensuring this is present
both in the male and
female bodies. This type
of fertilization occurs in
different organisms like
insects, snakes, lizards,
birdsand mammalsetc.

Observe the diagram of the female
reproductive system and say wherean ovum
and sperm have achance of fusion?
Development of theembryo

This zygote formed after fertilizati
divides repeatedly to give rise to aball of
cells. (Fig-12).

Thecellsthen begintoform that

develop into different tissues and organs
in the body. This developing structure is
termed as an Embryo. Th bryo gets

embedded in the

f the“uterus for

todevelopinthe
elops body parts

Fig-12 : Zygote formation and
development of an Embryo

When the embryo develops fully and all
other partsaredistinct, itiscalled afoetus.
The period from which zygote fully
developsintofoetusiscalled “ Pregnancy
period" . Usually, after completion of this
period (about 270-280days) ababy isborn.
Thisiscalled gestation period.

Now, you cantry tofill thebl
of flow chart inthe previous

e What would happen|

and ova do&n'tw e?
e Why do apimals'give birth to their
pebies? Q
[ d happen if al the
iving birthtotheir babies.

jon takes place by fusion of
om mother and father. Does it

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 bel ow will
help you to notethe similar and dissimilar
characters.
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Table- 4

S. No | Nameof your Name of Character Character Characters
friend theorgan Resembles Resembles | resembling
mother Father with other
family
members/
relatives
1 A .Nose
B. Eye
C. Eyebrow
D.
E.
2.

ble that of their mother or
yOu can recognize some characters

Now discuss why some characters of your f
father. Similarly, look at your brother or sister.
inthem similar to those of your mother . You can ask your teacher and know
why sometimes no charactersmatch withy or mother. Sometimesyour characters
may resemblewith your aunt, uncléor ents.

You can make your own tablefor this.

)Doyou know, N

Test tubebabi
You might d that in some women oviducts are blocked. These women are
unable to se sperms cannot reach the eggs for fertilization. In some

mend v production and low sperm count isobserved. In such cases, doctors
col Ie@y eased egg and sperms and keep them together for few hoursfor I VF or
i ro fextiltzation (fertilization outside the body). In case fertilization occurs, the

elsalowed to devel op for about aweek and theniit is placed in the mother’suterus.
Co e development takes placein the uterus and the baby isborn like any other baby.

Babies born through this technique are called test tube babies. This term is actually

mi sleading because babies cannot grow in test tubes.
§ J

External Fertilization
The process of fertilization that occurs outside an organism's body is called external
fertilization.
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We shall study about this by taking the
example of frog. Frogs reproduce
externally. Observe the pictures how they
go about it.

Haveyou ever ob pgsinsucha
position asin Fi

T

Fig-13 : Life Cycle of Frog
Lifecycleof frog

Do all young ones (offspri
resembletheir parents?

In class seventh you have learnt ahout
thelifehistory of silk mo oesthelarva
of a silk moth r es i ult? The
young ones of so sresemblether

parentsand somédo nat, when they emerge
from eggs. %

Such@nim ergo aprocesscalled,
m 0sis(META-beyond, MORPHE
- for stransformation of shape of the
bod rs during development over a

period of time and only then they beginto
resembletheir parents.

Haveyou ever seen somefishlikeforms
swimming in apond? Refer to the Fig-14
toidentify them. Thesefishlikeformsare
called tadpoles Fig-16 : Release of eggs and sperms
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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
anearby pond or slow flowing streams.
If eggs are not available, you need not
worry. You can start your project after
collecting Tadpoles.

Sep: 1

Go to anearby pond or a slow flowing stream where

ggs in a pond

ollecting eggs, take atub of 15
cm andaradiusof 8-10 cms. Transfer
the eggsaong with theweedsand agae 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. Thesemust bethefertilized eggsand
the blackish part isembryo.
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To conduct thisproject you require:
e Wide mouthed transparent bottle/ tub.
e Trangparent glass.
e Dropper
e Petridish
e Somepebbles
e Magnifyinglens
e Beaker

Fig-18 Collection of Eggs

Sep: 3

Observe the tub daily and note down
the changes in your observation book.
Draw diagrams after observing for atleast
onceinthreedays. You may takethehelp
of the following table to record your
observations.
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1-3days 4-6 days 7-9days 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 -3
observations observations observations 0 ations
diagram diagram diagram Wam
37-39 days 40-42 days 43-45days 6-48 days
observations observations observatio observations
diagram diagram diagr diagram
Sep: 4 Sept’ 5

To observethetadpol etake atranspar
glassandfill it with somewater tak
the previous tub where tadpales
preserved for observation. Take a ic
dropper and fill in somewatér along with a

Fig-19 : Observation through a dropper
tadpole. (See the figure -19) Pour it in a
watch glass.

To observethetadpol e you need to take
help of a watch glass or any other glass
bowl.
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. to answer these questionsafter your
observation:

e How many daysdidit takefor theeggs
to hatch?

e How doesthetadpolelook like?
o Whendidyoufindgill ditsinatadpole?
e Onwhichdatesdidyou observe:

1102 (LT TRRR

BONES o

HiNdlimbS.....c.oon e e e

Forelimbs

Reproductionin Animals



Sep: 6

Having observed hind limbs, keep
pebblesin the tub as shown in the figure-
20. It is for accommodating tadpoles to
settle out sidefor sometime. Itisessential
in this stage as respiration through lungs
starts.

Fig-20 : Setup for late tadpole
Now try to answer the following
guestions:
e Whendidgill ditsdisappear?
e When did the tail com
disappear?
e How many daysdiditt
totransforminto an

for atadpele
frog?
7 ))Doyou
Some ani s
neither male

earthworms are
. They carry both
uctiveorgans. Such

ermaphrodite).
note on what you have learnt
about external fertilization.

Give some examples of other animals
in which external fertilization takes place
Inwater.

Thoughyou havestudied 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 thesein your higher classes

" Sory of Dally, theclone )

organism. Cloning of an
animal was successfully
perfermed for thefirst time by lan Wilmut
is colleagues at the Rodlin Institute
in Edinburgh, Scotland. They successfully
cloned asheep named Dolly (seefigure-c
below) Dolly wasborn on 5" July 1996 and
wasthefirst mammal to be cloned.

w o m

A) FinnDorset B) Scottish  C) Ddly

black face
ave

Fig-21

sheep

During the process of cloning Dolly, a
cell was collected from themammary gland
of a female Finn Dorset sheep.
Simultaneously, an egg was obtained from
Scottish blackface ewe. The nucleus was

(emoved fromtheegg. Then, the nucl eus )




-

of the mammary gland cell from the Finn
Dorset sheep wasinserted into the egg of
the Scottish black face ewewhose nucleus
had been removed. The egg thus produced
wasimplanted into the Scottish black face
ewe. Development of this egg followed
normally and finally Dolly was born.
Though Dolly was given birth by the
Scottish black face ewe, it wasfound to be
absolutely identical to the Finn Dorset

sheep from which the nucleus was taken. die soon after thebirt ned animals
Since the nucleus from the egg of the are many-a-tifne faund to be born with
Scottish black face ewe was removed, severa abnormaliti y

Dolly did not show any character of the\

Scottish black face ewe. Dolly was a
healthy clone of the Finn Dorset sheepand
produced several offsprings of her own
through normal sexual means.
Unfortunately, Dolly died on 14%
February, 2003 dueto certain lungéli

After clamsof Dolly,
were made to produce
However, many di

Reproduction, Budding, Uterus,
Binary fission, Ovary, I nternal fer
Sperms, Bisexual animals, Viwi
reproduction, Metamor phog

t
S

~
ternal fertilization, Pregnancy, Zygote,
INI Wb

ryo, Testes, Foetus, Oviparous,
vum, Asexual reproduction, Sexual

J

ch

an beings, cows and dogswhich give birth to young onesare

en, frog, lizard and butterfly which lay eggsare called oviparous

sanimalshave external earsand epidermal hairson their skin.

T

e are mainly two modes by which animals reproduce. These are: (i) Sexua

reproduction and (ii) asexual reproduction.

e Thetype of reproduction where fusion of gametes does not take placeis called

asexual reproduction.

e Asexual reproductioniscommon in microorganisms.

e Budding, Binary Fission etc. are some common methods of asexual reproduction.
Budding isobserved in Hydraand binary fissionisobserved in Amoeba.

66
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e Reproduction resulting zygoteformation from thefusion of maleand female gametes
Iscalled sexual reproduction.

e Thereproductive organs of amale consists of testes, sperm ducts and penis.
e Thereproductive organsof afemaleconsistsof ovaries, oviducts, uterusand vagina.

e Theovary produces female reproductive cells called ova and the testes produces
the male reproductive cells called sperms.

e Thefusionof ovum and spermiscalled fertilization. Thefertilizedeggis

zygote.
o Fertilization that takes place outside thefemale body is called ext
and that which takes placeinside thefemalebody iscalled int

e Internal fertilization isobserved in human beingsand oth
cows, dogs etc.

e External fertilization isvery common in aquatic ani ch@sfish, starfish etc.
Itisalso seeninfrogs.

e Dueto fertilization offsprings get some ch ersfrom their parents.

e Thezygotedividesrepeatedly to developint ryo.

e Theembryo getsembeddedinthe usfor further development.

e Thestageof theembryoinwhi partsareidentifiableiscalled foetus.
ult through drastic changes is called

e The transformation of th va
metamorphosis.

1. Dif
a).Sexu

eproduction and asexual et v,
on 8YGU43

) etesand zygote
C) External fertilization and internal fertilization
d) Viviparousand oviparousanimals
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 givebirthtoonly oneat atime? (AS1)
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4. Cananimals produce offsprings even without formation of zygotes, how? Explain
with suitableexample. (AS1)

5. How canyouidentify theanimal isviviparousor oviparous. (AS1)
6. Whoam|?(AS1)
a) | am formed by the fusion of male and female gametes...
b) | an agametethat hasatail and travel to fusewith female gamete...

¢) I amafully developed embryo insideamother’sbody...
7. State the reason why most of the terrestrial animals' fertilsati e

internally. (AS1)

8. Observethefollowing figuresand write their functions of the«%

9. a Label thefollowing lifecycle? (ASL

N @G J
: laif the process of metamorphosisin housefly by taking help from the

endiagram.
10%wratch thefollowing (AS-1)
A) Oviparous 1. Tadpoleto adult
2. Birds
3. Fertilisation outside the body

4. Developed Zygote.

B) Metamorphosis
C) Embryo
D) External fertilization

AN N N N
N N N N
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11.What would happen if all the organisms stop the process of reproduction? (AS 2)

12.Kavithafound atadpolein apond. She collected it carefully and put it in an aguarium
supposing it asafish. After some dayswhat did shefind? (AS 3)

13.Collect information from your library or from other sources like internet and
discussthelife cycle of Honeybeesin the symposium at your school. (AS 4)

14.Sketch the diagrams of male and femal e reproductory systems? (A S5)

15.Draw labelled diagram of lifehistory of frog and identify which stagesare her
(AS5)

16.How would you appreciate Ritwik’swork when he kept back the pig nthe
ventilator? If youwerein Ritwik’s place what would you do?(

17.Fill intheblanks.
(& Animaswhichgivebirthto babiesarecaled...... 4. 5% oot

(b) I nhuman'sfoetusdevelopsin.......................
(c) Ovumisreleasedfrom.........cccceevvveennenee.
(d) Tadpoleistheprimary stageof ................a4.... 0

(e) Budding, binary fissionare.........s. V ........ reproductive methods

A
&
O
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sually, we see changes in the age
of 10-19 years. This period is
called “ Adolescence”. During this period
changes take place inside (internal) and
outside (external) the body. For example,
Changeinvoice, growing tall etc.

e Observethese changesin yourself too.
Write down the changes that you
observed during your adolescence.

Have you reached the ag

“ Adolescence” ?
Read the following questions. Think

whether the following ghanges have
occured in you too.
e Did your voice e?

e |shair growin pit/genital
region?

O

ou'are not old
enough to sit with us

go and play

The Age of Adolescence

face?
[ ]

swersare‘ Yes for most of the
above questions it reflects that you arein
‘adelescence'.

This is a complex stage of our life,
because we grow from childhood to
adolescence. We have alot of stress due
to these changes and are unable to decide
whether we belong to adulthood or
childhood. Thisisthe period of confusion
and transition.

You are too old
to play

Reaching the Ageof Adolescence



Changes at adoloscence

Increasein Height

Growth is one of the important
characteristic in human beings. Canwego
on growing through out our lifetime?We
can't grow like plants. We grow to certain
height for certain period only. Thischange
takes place in adolescence at maximum
pace. You may have observed that you and
your friends are growing and slowly
gaining new features.

Anindividua reacheshis/ her maximum
height during adolescence period only. You
may also be growing taller now.

e Do you know upto what age you will
grow?

e Will your growthin height stop after a
certain age?

. Activity-1

Observinggrowthrate

The following chart gives thesaverage
rate of growth in height for
femalewith age (Table-

The figures given,i n-2 (Male)
and Column-3 (Fem le-1 show

the percentagé o
attained by.aperso shownin Column-1
of the e :

h gures are only representative
an beindividual variations.

&ABL E-1

AP ik

i

oo D
=

Percentage of full height
L=

8 9 10 11 12 13 14 15 16 17 18

Age in years

Agein % of maxi % of maximum
years height le) height (Female)
8 77
9 7 81
10 84
11 81 88
84 91
3 88 95
14 92 98
15 95 99
16 98 99.5
17 99 100
18 100 100

- Male

= Female
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What have you observed from the above
table? Using the data of table-1, graph has
been drawn. Observethe graph and answer
thefollowing questions.

When does growth in height nearly
stop?

Which period of age according to you
isthefastest growing period for girls?
Which period of age is the fastest
growing period for boys?

Who among themaesand femaesgrow
faster?How canyou 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
growth dowsdown gradually.

You may try to caluclate your
approximate height on the basis of a
standard growth chart asgivenintable-1.
Maximum height that you may attain =

Present height (cm) X 100

% of full height at thisage (as given in the chart)

For example Snehais13y with
125 cmtall. At theend of the
sheislikely to be 125/

cm.

inTable- 1
m height that you

Usetheinformatio
and calculatethe
reach.

T
b
ex

sthat girlsgrow faster than
eir adolescent period. For
theageof 11, aboy hasreached
of his probable maximum height,

in

81
Ve a girl has reached 88% of her
t aximum height. Form a group of six
st

udents including you in your class.
Measure heights and calculate future
heights of the group members in the
following table.

TABLE-2

[ ] Activity—ZQ§ |

Age

Present height Maximum growth in

height in future

N orehe
ey

%
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Theaboveactivity helpsyouto caculate
how tall you would be. To reach a proper
height, along with heridity thereare several
other factors involved. One of them is
proper nourishment.

B Activity-3 |
Changesin your body

Form five groupsin your class. Take at
least 15 studentsin each class (6-10). Your
sel ection should be random which means
students with odd role number or whose
name startswith letter ‘S’ etc.

Collect body measurement data of the
selected 15 students. For thisyou need to
observe health record whichisavailablein
your school.

Find an average body measurementsfor
boys and girlsin each class sepakately (If
school health record is not avai
will take teachers help to

note book as per the

(For comp t 2 voice, you put
tick (v) nr t column)

TABLE-3
S.No Name Age | Height oulder Voice
Soft | Hoarse
For each class X) you have to (Information collected by you WI|.| gl\./e
a clue about some changes you noticein
prepare one t then you have to

calculate rages the collected

help of your teacher.

information wi
Fi @e for each component of
b

[ J

relations do you find in these
four components?

e |sthe change sudden or gradual?

e In which classes do you find a
maximum growth in height?

Freedistribution by T.S. Gover nment 2020-21

your body asyou grow, especialy duringa
particular period of life, that is the
adol escent period).

You might have noticed that boysinyour
class have broader shoulders and wider
cheststhan the boysof class6. In girlsthe
region below the waist starts becoming
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 adol escent boysand
girlsare different.



Voice Change

e |f you attend a phone call of a child,
can you say whether the child isaboy
oragirl?Why?

e How do you know whether the speaker
isaboy or agirl?

e Why do break in voice commonly
occur in boys during adolescence?

Generally changeinvoiceisseen during
adolescence the voice of boys become
hoarseinthisstage. L et usknow about this.

AL
am

Fig-2

Adam's apple in an ado
boy

Look at figure-2 anddobserve some
projections at the bo

thesamethingin @

Thisisknown
plegs actually a partial

The Ad
growth ©f our voi€e box or larynx. The

larymx iSmadep of 9 cartilages (thekind
0 ce that you can feel by bending
your. rnal ear) one of which is the

largest, called as thyroid cartilage. The
Adam's appleisformed dueto elongation
of thethyroid cartilage which protrudes out
infront of the neck .Thisiscaused mainly
by some male hormones (regulatory
chemicals) during adolescence. Asaresult

of this, muscles (chords) attached to the
cartilage get loosened and thickened.
Whenair passesthrough theseloosened and
thickened chords a hoarse sound is
produced. The laryngeal prominence is
usually more prominent in adult men than
in adolescent boys.

This is the reason for distur
your voicein the stage
the end of the adol

get perfect voice.
Sweat and(pi

Natural ce, boysandgirls
takec face and look frequently

ey also feel worried of their
d acne. Sometimes these

he secretions of sweat glands and
sebaceous glands in adolescents are very
active. Many adolescent boysand girlsget
pimples on the face, because of increased
activity of these glands in the skin, often
the pimples become infected too. Owing
to extrasecretions, sometimesadistinctive
odour is aso produced from their bodies.
Do not squeezethe pimplesor it might hurt
and result into dark spotson your skin.

What should bedone?

e Do not scratch the pimples

e Wash your face regularly with amild
Soap

e Uselukewarm water to wash pimples
and acne. Consult doctor if necessary.

e Never get worried of pimplesbecause
stress and strain may help them to
increase.

ReachingtheAgeof Adolescence



Development of body

Let usrecall about the maleand female
reproductive organs already learnt in the
previous chapter.

At this age, male sex 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,
whereasinboysfacia hair, moustachesand
beardsbeginto grow. Hair startsgrowing
on the chest of boys. In both boysand girls
hair grow in the armpits and at the genital
region. These characters are called
‘secondary sexual characters'. The se
organs by which children areidentifi
boys or girls at birth represent
sexual characters.

Reproductiveph lifein
humans

Reproductl o] uired for
continuation e. You know that
reproducti p e by the fusion of
maleandfem

now? When do our
ve capacity begin?

Ad6lescents become capable of
reproduction when their testesand ovaries
begin to produce gametes. Actually there
IS no specific age; mostly in between
11-15 years. It differs from person to
person. (Now-a-days girls are reaching
adolescent period earlier than expected.
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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 perlod in

are prepared for reproducti

menta growth and maturi
The first menst

adolescenceand ist

Itisthesign

female reproductivelife.

‘menarche’.
release of ovain

L e sequential order of
r uctive stage and answer the questions
th
ae Femae
v v
Testis Ovay
v v
Sperm Ovum
v

Waiting for fusion
at fallopian tube

v
Fertilisation Menstruation
v (If fertilisation fails)
Zygote

Schematic diagram of menstrual cycle
and reproduction

e Do the production of ova (eggs) last
longinfemales?

e \What would happen if ovulation stops?
e \What happensif ovumisnot rel eased?




e How does ovum change after
fertilization?

e What happensif fertilization does not
takeplace?

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 ovabegin
to mature with the onset of adolescence.
One ovum matures and isreleased by one
of the ovariesoncein about 28 to 30 days.
During this period the wall of the uterus
becomesthick so asto receive afertilized
egg and if this occurs it results in
pregnancy. If fertilization does not occur,
thereleased egg and thickened lining of the
uterusaong withitsblood vesselsare shed
off resulting in bleeding. This processis
called "Menstruation”. It is natur,
wonderful phenomena.

At 45to 50 years of age, the ru
cycle stops. This stage is know

menopause.
Menstruation occ nce out 28-
30days. Insome itially menstrual

t takes sometime
it remainsirregular
one must consult a

ation and myths

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

toprovethat all theseare

the ovum is not fertil

or going to schooal. In that case they may
lag behind intheir studies. In some sections
of the society even women areaso forced

to stay in the huts built at the outskirts of
thevillage.

Inwhat way thiskind of discrimination
isharmful for girlsand women”

Several researches have

IS no scientificr beh
) materials

of theuterus led out along with
blood and gv

Thisabi phenomena. So how
canit bei or unclean?

enstruation period proper
care regarding health and hygiene is
rather than following myths.

Child marriage—A social evil

Marriageissocial and cultural practice.
It also helps in continuing the next
generation. However marrying before
attaining proper age is an unhealthy
practice.

Child marriageissocial evil and should
be stopped by any means. It affectsthelives
of children adversely and cause unwanted
damagetotheir lives.

Let us read the story of Lathawhichis
about aprotest against child marriage.

/"~ Latha was studying VIII class in\
Bijjaram village of Kosgi Mandal in
Mahaboobnagar district. Her parents
decided to get her married. She protested

\asmuch aspossible. )

ReachingtheAgeof Adolescence



/" But they did not agree. Teachersand)
local social workers and officials
stopped thischild marriage. Now sheis
studying in the school along with her

\friends. )

e Discuss in your class why child
marriageiswrong.

e Ask your teacher and write how child
marriages cause damageto her health.

You might know that in our country, the
legal agefor marriageis 18 yearsfor girls
and 21 years for boys. This is because
adolescent mothers are not prepared
mentally or physically for motherhood.

B Activity-4

Early marriage and motherhood cause
health problemsto the mother and the child.
It also curtails employment opportunities
of theyoung women and may cause mental
agony, as she is not ready for
responsibilities of motherhood.

Adolescence : Chan in

behaviour
Adolescenceistheg here
physical change takes,placey Apart from
this we may obser changes in
behaviour al tsoften arevery
. Often do not want

y work.

fast intaking deci
tobeké

Check list:

Prefer to spend more time eth

Read thefollowing check list. Put tick (\Q mark, Ehich pointsreflect your behaviour.
ror

Liketo use perfumes.
Do not want tolist arent’s suggestions.
Feel only friend @re correet, not parents.

eachers and peer group.

denceintaking decisions.

ISions by critical thinking.

imes feel's shy, sometimes feels confident.

Have more salf consciousness.

Show more sensitivity towards others emotions.

To makeyour futureinaright way, you
need to know more about adolescence. For
this here are some points to help. Do you
know why you behavelikethis?You know
the difference between good and bad. You
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are often inclined towards anything that
attractsyou.
These are all common in the phase of

adolescence. Interest towards body and self
isnatural. Attraction towards opposite sex



isalso anormal response. No one needsto
WOrry.

The mind of an adolescent is full of
zealous acts and urge to find reasons of
several things around. They develop
abstract ideasaswell. Emotionally they are
in aturbulent state all the time. They get
new thoughtsfor their life activities. They
behavein adifferent manner as compared
towhat they did during childhood with peers
and elders. They are more independent in
nature and very self conscious.

An adolescent feels insecure while

Effectsof Hormonesin Ado

The following figure helps you to know more
adolescence. Thisfigure showstheposition of a i
glands in the human body. These glands help in t

Pituitary glana
Adrenal Glandﬂ
Kidney
Ovary
Femde

trying to adjust to the changesin the body
andthemind. They seek company of friends
to share their feelings even if they are of
theoppositesex. Thisisnorma. They need
alot of attention, love and care aswell as
answer to all their queries regarding their
body and itsdevel opments.

Itisthefirst and foremost du
adult to prepare onesdlf to
adolescent the secrets

natural course of lif it dolescent
queries must nev g%ered

ones that influence on
p of glands called endocrine
egulation of the functioning of the
the blood.

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. Theendocrine
hormones perform several functionsinthe
body like, controlling the sugar levels, salt
and calcium levels in the blood,
development of the reproductive system
etc. Physical changes during adol escence,

starting of menses, pregnancy and
menopause etc arelargely under the control
of these hormones.

The male hormone 'testosterone’ is
released by the testes at the onset of
adol escence which causes changesin boys.
Ingirlsovariesbeginto producethefemale
hormone 'estrogen’ which brings
development of breasts, Mi
glandsor mammary glan
the breasts.

) Doyou know?|

produced by them.

Following table shows a list of some endocrine gl al

some of the hormones

S.No.| Gland Hormone

TABL E—év

Effect

2 | Ovaries | 1. Estsegen

Testosteron % Formation of sperm, secondary sexual
& charactersinmale

Formation of ovum, menstruation,
embryo-implantation, secondary sexua

Sred charactersin female
3 | Pituitary ituit Brings about general growth, stimulates
gl ormones like other endocrine glands. FSH directs
rowth hormone, follicles for formation of ova or eggs,

2. follicle stimulating

while in males directs testosterone to
stimulate testesto produce sperms. LH

/

hormone (FSH) causesthe egg to burst out fromfollicle
3.Leutinizinghormone(LH) | and flow into the fallopian tubes
4 | Adrend | Adrendin Controls emotions
gland
\
Adolescenceand health

It is very important to be healthy and
fit, at any stage of life. For this, proper
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nutrition and hygiene is necessary. So far
we have discussed that adolescenceisthe
age when growth and devel opment takes



placeat afaster rate. That iswhy it becomes
more essential to be careful about health
and hygienein the adol escent period.
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 aready studied intheearlier classes
that the balanced diet includes proteins,
carbohydrates, fatsand vitaminsinrequisite
proportions. A meal of roti/rice, dal
(pulses), vegetables, milk and fruitsetc. is
good for overall health.

We need to ensure that our meal

contains the food components
(carbohydrates, proteins, fats, minerasand
vitamins).

Cleanliness

We have studied that swe lan
becomemoreactivein adol tsandgive

body a distinctive odour.480 it is better to
to take bath regularly.Xeur clothes should
be washed and ery day. If

cleanliness isghot tained, there are
chances ing fungal, bacterial and
other uawant ections. Girls should

t i e of cleanliness during
ion. Making use of disposable
nap ay reduce chances of infections.

Physical Exercise
Walking and playing in fresh air keeps
thebody fit and healthy. All young boysand

girls should take a walk, exercise and play
outdoor games. The physical activity leadsto

conditionsof better health and sound deep.

Adolescence is a period when many
changestake placein the body. Because of
these changes one may get tensed, confused
or feel insecure. Inthissituationif anybody
suggests that you will get relief if you try
some drugs, just say “NO’ ess

prescribed by the medical d case
of having any proble i y or
tensions it is better , take help
and guidance of y rs, parents,

teachers or da@ctor

D W?l
Co

tobacco (gutkha,
igar, beedi, khaini) damages
nternal organs of the body. The
er of addicted people at the age of
or below is57.57 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 causedeath also. Itisa
dangeroustrend in our country.

Think and Discuss

e |f young generationistrapped into such
unhealthy habits, what will bethefuture
of our country? What are its effects?

Are you participating in adolescent
education programmes in your school ?
Doyou havea membershipinredribbon
club? List out the programmes held for
thelast three monthsin your school and
also add your opinion.

ReachingtheAgeof Adolescence



[y Koo

Adolescence, Larynx, Adam’s apple, Maturity, Sweat glands, Sebaceous
glands, Secondary sexual characters, Menstruation cycle, Menarche, Menopause,
Pregnancy, Endocrineglands, Hormones, Testosterone, Estrogen.

% What we havelearnt

e Adolescenceisthe period of reproductive maturity which lies $§ween the

agesof 10to 19 years.

During adolescence a child's body undergoes many esphysically aswell as
mentally.

Voice of boys becomes hoarse as chords of % get loosened and thickened

during adol escence. V

Height gainin children take ingsadol escence and stops after wards.

The onset of puberty or, devel opment of secondary sexual characters and maturity
of reproductive p. e controlled by hormones that become functional at the
onset of adol e.

retions of endocrine glands without ducts which secretes
o0 the bloodstream.

% glands secrete hormones which include growth hormone and other
st

imulating hormonesthat make other glands such asthetestes, ovary, adrenasetc

secrete hormones.

e Testosterone isthe male hormone and estrogen is the female hormone that bring
about development of several secondary sexual characters.
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e Theuterinewall infemale preparesitself to receivethe developing fertilized eggs.
In casethereisnofertilization, the thickened lining of the uteruswall break down
and goes out of the body along with the blood. Thisis called menstruation.

e |tisimportant to take balanced diet for overall growth and development during
adolescence.

| mproveyour learning
&

1. How isadolescence different from childhood? (AS?

2. Write short notes on the following. (AS1)
a) Secondary sexual characters Vv
b) Adam’'sApple. &@

3. List out the changesin the body‘that take place at the age of adolescence? (ASL)

4, Matchthefollowi&)
Testes Q§ ) a Estrogen
. e

1.
2 d ( ) b. Pituitary

( ) C. Sperm
alehormone  ( ) d.First menstruation

5. Why acne and pimplesare common in adol escents? (AS1)

6. What can you suggest to your classmatesto keep himself / herself clean and healthy?
(AS7)

-@ Reaching the Ageof Adolescence




7. If youhaveachancetotak to adoctor, what questionswould you ask about adol escent
emotionsand changesin thebody? (AS2)

8. Some mobile phones have auditory meter to measure frequency of produced sound.
By using this phone, measure your friend's voice frequency onefrom each class VI
to X. Report your findings. (AS3)

9. Write five suggestions to improve the performance of Red Ribbon b%
school? (AS 6)

10.Prepare athree minute speech on behavioural changesin adol S6)

11. Nature prepares human body to reproduce her g ion hat do you think
of it? (AS6)

12.You know that early marriage is a socia t e some slogans to prevent

this. (AS6) y
13.13yearsold Swaroop aways isheight. Can heimprove hisheight? What
doyou suggest him? (AS

14.Areyou angry wit r parents. How do you wish your parentsto be? (AS7)

15.What areyo ations about your parents and teachers? (AS7)

&
O
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Biodiversity and its

n Conservation

fter attending the Nature Prayer (see back cover page) that isco
in the school assembly. Rani and her friends went to al@ok at the Bulletin
Board. Let usread about someimportant issuesthat were display

Endangered Vulture seen in Our sfate Bird is" Palapitta®
Adilabad Didrict nment hasdeclared "' Blue Jay-

_ Roller", also known as Palapittaas
St E LT, TS e e bird. The scientific name of this
that, critically endangered vultures

is"Coracias bengalensis'.
seen in Adilabad district. The nu Thisbird whichwasfrequently observed
vulturesweregoing down at af at different places, now isin endangered
topollutantsinthearea A f list of birds. Due to changes in

environment, frequent use of insecticides

themin MurligudaFor gjurManda | | and non availability of food, the number of
(now in Kumurambhe&mAs district)| | these birds have gradually decreased. So
and initiated conse ’ our government has taken an initiation to

conservethisbird.
E P ey i T i A T

-

"Fig-2 : Blue Jay

We can conserve these birds by

implementing national and international

lawsand by having an understanding of their
habitats properly.

Fig-1: Vulture

-® Biodiversity and itsConservation



Deforestation mainly due to
conversion of forest land to agricultural
and became problematic issue for their
existence.

That day after dinner, Rani discussed
what she had observed onthe bulletin board.
Shetold her family membersthat Vultures
and Blue Jayswere 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, mynaand
koel have become a rare sight. Her
grandfather told them, how the big banyan
tree of their village was a host to

They also discussed about some areas
wheremonkeyswere entering into villages.
There is a marked decrease in snake and
lizard populationinthe aress.

About 30-40 years ago variety of birds
like crane, sparrow and parrot were seen
frequently. Now, it isnot so Rani‘'s mother
said that the diversity of orgafilsms or
biodiversity was being affegted
areasinthismanner.

What isBiodiv

How do you
garden? You
beautiful
found there,\ho

ever yougotoa
p e delighted with
s. If jonly red flowers are
ould you feeI?Woqu

d of environment?
ity-1
I listed out the organisms in her

ndingsin thefollowing manner. First
drew a sketch of her house and its

m sur
birds, animals and insects earlier, w t
down, inspite of protests. Her fathegjol surroundingson apaper Shedrew squares
to tell about tribal's who visited u and circles numbering them serially. Now

often in the locality sdalling honey edrlier,
occasionaly did so now.

shemarked plants, humans, animals, birds,
insects, otherswith aparticular colour code
asshown inthefigure below.

o

Plants - P
Animals - A
Humans - H
Insects - I

Birds - B
Fish - F
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- Dark green (Big Plants)
Light green (Small Plants)
Red

- Dark blue

- Brown

- Pink

- Blue



Now conduct asurvey asdone by Rani,
around your school or your house. Then
make a diagram of your observation as
made by Rani. Display itinyour classroom.

Think and discuss

e How many different colours could
you mark on your sheet?

e 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 sametime please don’'t
disturb any nest. Use above colour codef
this activity also. Now you need
coloursto prepareyour block diagram.
widevariety of wildlifewill w ou.

Let usdothefollowing...
e What werethething tracted you
very muchdurin surv

inour surrou

unique and play minent rolein nature.
uK now?lﬁ

s@ world of life under a
scope

micre

The whole world before you has wide
variety of living organisms. Is invisible
living world al so the same? In the chapter
The story of micro organisms you have
learnt about different microorganismslike
- J

e D
algae, fungi, bacteria, virusesetc, and also

about the micro arthropods. Is the world
of microbesdiverseaswell?

We can seethat both themicrobia world
andthevisibleworld around usarediverse.
But have you ever wondered how they
became so diverse?

L et ustake some exampl d Sée how
an areabecomesrichin S.

arepresent

Fin jations

letofind any variationseven
the similar types of organisms? Do
lowing activity in groups of 5 each.
dothis, you need atabular column.You
have to prepare your own suitable tables
for observations.

Variationsin plants

Collect 2 similar grass
plants (nearly of the same
height) and observe them
carefully.

- o -
FACALF

Listat least 5 differences. (You can add
more differences to your list) list at least
5similarities. (You can add even more)
Variationsin animals.

Observeanimalsof smilar kind likeany
two hens, dogs, goatsetc.,

Doyoufind any differencein the colour
of fur, nails, claws, hoofs etc. If they are

Biodiversity and itsConservation



birds list at least 5 differences in their
feathers, feet, crown tail etc.

e Observetwo studentsof your class. Are
they samein height?

e Observetheir hands, fingers, toes, nails,
hair, eyes, ears etc. What are the
variations?

e Observe the texture of skin? Isit dry,
oily, smooth or rough?

e |[f therearetwinsinyour class/school/
family, observethemand find variations
among them.

. Activity-4

Collect and paste some picturesof your
favourite cricket players belonging to
countrieslikeWest Indies, Australia, India
etc., inyour note book.

Write the variations that you
noticed in them.

Display the findings of the ve
activities in the class discuss the
following questions.

e Could you fi '@‘ NO person with
exactly characters?
e Could y y two grass plants

havi ac characters?
o conclude from this?

Fig-3 : Biodiversity on earth
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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 wefind differencesor
variations between them that leads to
Biodiversity (Biological-di ity).
Diversity is the nature’'s ways, Ev
microlevel thisistrue.

Biodiversity: a y
To under t
biodiversity we tO observe present

scenario. e is acase study of
Ram rest of Peddapalli district.

importance of

study of forest at)
agundam : 60-70 years back
gundam had dense forest with a
ch 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, geremandal s (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
guarries 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
- J




( of tigers now. Animals like foxes, deers
and geremandals (resembles desert
spider) are also not seen these days. We
rarely see animalslike pythons, cobras,
deers, some kinds of scorpions and
Bearsin 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. D

&

The above case study explains you the
need for conservation of biodiversity.

e What is the difference between the
situation regarding types of animals
present 70 yearsago and now?

e What might have happened totigers of
Ramagundam?

e Dowefindtigersanywhere el seinqur
country?

e Peacocks|ove eating snakes. Can'you
guesswhy they dwelldnythis place?
Based on the case study we find that
many animals that'weréfeund earlier are
not found now!

For exampl ethe diSappearance of tigers
from that area (Ramagundam) meansit is
extinct forthatparticular areaonly. But, can
beféundiin other parts of our country and
intheworld aswell.

When animalsvanish forever fromthe
earth, itissaid 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 isresponsible for this?

e |s there any extinct species in your
area? Name themand write a note on
them.

e Give your reasons for why organisms
become extinct.

e How biodiversity is depleting, Inyeur
area? How to improve it?

Endangered species
Observeasig layed at
a zoo. "Do to see the cruel
creature which es the nature

severely odiversity. Please
turn ard" (Thereisamirror

% the sign board). What does
itsay”

Endangered means, itis
-1 | @Warning signal about the
organismswhose number
has declined rapidly and
the speciesmight bewiped
off from the earth in near

future.
Data of Endanger ed Species
Keeping track of endangered

Species.W.W.F.(World Wildlife
Federation) and thel.U.W.C (International
Union for Wildlife Conservation )
published abook containing the detail s of
endangered and threatened speciesof Flora
and FaunacalledasRED DATA BOOK or
REDLIST BOOK.

TheRed databook symbolizesawarning
signal for those species which are
endangered and are to be protected.
Otherwisethey arelikely to becomeextinct



The following figures show some
endangered speciesof plantsand animals
of India

(disappear from earth for ever) inthe near
future.

) A !
E‘ i ) L

fia serpentina Nepenthes Sandalwood tree

Name of the species

Orchids, sandalwood tree, cycas,
Rauwolfia serpentina

mals (Fauna) Leopard, Indian Lion, Indian Wolf, Red Fox, Red
Panda, Tiger, Wild Cat, Hyena.

Crocodile (Gharid), Tortoise, python, Green seaturtle
Peacock, Great Indian bustard, Pelican,

Great Indian horned bill

Golden monkey, Lion tailed macague,

Nilgiri Languor, Loris
- J
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Endemic Species
Observe the pictures and identify the animals. Also try to find out where these can be
found?

/

White Tiger
Fig-4

Do
You may find that, these animals are )

Peacock

specifically foundin certain regionsof the West pport diverseplants
world. and JThese are about 4,000
v 4 f thefact that ent'ypes of plantsin the Western
ouaredsoavareorne many G hich 1500 grow only in this

plants and animals are widely distributed
throughout the world. But some speci
of plantsand animals arefound restri

ar d are called endemic of thisarea.
far we have been using the term
species as endangered, extinct etc. but,

to some areas only. Plants opfanim ‘The Species Concept’ doesn’t include

species found restricted to a parti all organisms. Species concept applies

areaof acountry arecall ndemic to majority of the organisms that

Species. interbreed among th_emsel vesor ca_\pabl e

_ of sexual reproduction. Many animals,

e Name an En ies of our flowering plants and microorganisms
Sate? reproduce sexually.

° You tice’that kangaroo is But, all the organisms do not

i stralia and Kiwi to reproduce sexually. There are severa

nd. Can you tell which organismsthat produce by asexua mode

the above pictures represent of reproduction. eg. bacteria, yeast cells,

demic species of India? hydraetc. The species concept does not

o Namesomeother endemic speciesof PPy toall these.
India. Origin of biodiver sity and balance

innature

We know that many habitats exist in
nature which are quite different from each
other. Natural calamities like floods,

L (o0 Biodiversity and itsConservation

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




earthquakes, forest fires
or human intervention
wipeout diverseformsin
an area, yet after some
time we find organisms
growing inthoseareas.

The process often occurs as sudden
invasion of organismslike plants, insects,
microbes, humans etc. They interact with
each other and form new habitats and
increase in numbers till the habitat gets
balanced initsown manner.

)Do you know?| .

I nvasiveAlien Species(1AS)?When
alien species (non native species) is
introduced or invades, it spreads
throughout the natural habitats and

i s
F9v330

threatensbiodiversity. Even transport
few speciesto new environment

Invasive. Thelr negativeimpact :
security, plant, animal and humanh

can beextensiveand su tial. eg. The
Spanish flag plant o forestsand the
water hyacint are most

notorious f ns.In cities like
Hyderabad pigeons (a non
native €eu es, O decreasein crows.

ity like Hyderabad lacks
scavengers.

) Fig-5(b)

F iéS(a)

Hyderabad pigeon

Water Hyaci nth/

-
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Diversity isnot only seeninwild plants
and animals. Thereisalsoagreat diversity
infood crops. In our country we cultivate
around 1200 varieties of different species
of rice. If wetakethe exampleof riceaone
there are tens of thousands of varieties of
asingle species of rice.

Ask your parents about %
of paddy. Youwill learn

of food cropsin th ‘ Production
of food from plants.
| mportan 0 Iversity and

itscons

Why should we
conserve asmall insect
likeabeeor abutterfly?

Observe the above
two insects. They are
sucking nectar fromthe
flowers. In what way do the flowers get
benefit? Most of the flowers get pollinated
through bees and butterflies. The number
of these insects are decreasing due to
spraying of pesticides, insecticides.

e What will happen if these insects
become extinct?

e \What can bedoneto savetheseinsects?

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 Indiahastaken initiativeto
conservewildlife by making National parks
and Sanctuaries which are certain forest
areas to conserve forest, flora and fauna

from being destroyed.



Effortstowar dsconservation

L et usread acasestudy: Project
Tiger

(Source: Thenationa Tiger conservationAuthority
oninternet)

Tiger thelargest member of the cat family
Is the most threatened of the world’s
carnivores. India has 60% of the world’s
tigers. For the past 5 years the tigers
population decreased to an average of 35%

dueto poaching and other reasons. In 1972 Government of Indial
save the tiger from the brink of extinction. The health of the ecosy
well being of tiger .At present thereare 50 tiger reservesin our gduntiyitiger areaoccupancy
found to be stable at 88,985 km?. According to National, Ti
(Project Tiger) report 2019- the number of tigers present i
3346. The success of the project was achieved by

measures and scientific conservation practices.

Bl e ™
FADUF1

ends on the

onservation Authority
try isbetween 2603-

t of strict anti poaching

How can project tiger help 40 sa
wildlife? &
What will happen to degf population'in
a forest where ti &ation has
gonedown?

e What will happ theplantsinsuch
an areawhereftiger inhabit?

* Whﬁ) f forest isamust? )
ase study of project tiger

C wsthat it’snot just saving the
tig conservation of other floraand
fauna related to the tiger is also very
important. For exampleif atiger hasto be
saved, its food web should be protected.
Thetiger depends on deer and many other

herbivoresfor food. If thetiger disappears,
thedeer and other herbivore populationwill

_ _ incr and that would affect the flora of
Think and discuss ea. All organismsin natureinfluence

h other, in someway or the other sowe
need to protect all of them.

Hence, many areas of forestshhave been
protected against human interference.

. Activity-5

Let usrecall ‘Forest our life’ that you
studied in the previous class. Have a
discussion in your class about forest and
forest people who help to conserve
biodiversity. Write a note on what you
understood by human intervention and its
impact?

Are not humans a part of the nature as
well? There are many people who are
completely dependent on forests and live
there. What will happentothemif they are
removed and not allowed to live in the
forest?

Biodiversity and itsConservation



National park and asanctuary

A nationa park isalargeareahitchedto
conserve wild life, particularly the wild
animal speciesintheir natural habitat. For
examplelions, tigers, rhinoceroresetc. No
human activity isallowed thereinany form.
Even grazing of domestic animals is
prohibited e.g. Jm Corbett National Park,
Uttarakhand.

A sanctuary is a place where
conservation of species takes place with

an objective of allowing human activity in
alimited way without effecting the habitat.
Eg. Pakha Sanctuary Warangal.

e Collect information about various
National Parksand Bird Sanctuariesin
our country and show in Indiamap.

Lakes and streams are dryin
plenty of organismsliving th
lost. Suggest some way
areas could be con
toyour classV,

being
these
otecould refer
extbgok for the same.

)Do you know?l

Here some conservationists disguised
animal beforeleavingitintothewild. |

Conservation of biodiversity is
important issueto prot r naturefor
the future generatio ollweing is a
project idea

7AHOBH

Projectw%
Studying ation and its

ef j@diver Sty of an area
the sky in the morning and
even
Do you observebirdsflying in groups
(if possibleuseabinocular for abetter
vision)
Note the types of birds observed
everyday for atleast aperiod of 6 months.
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Did you get the same number and types
of birdsevery 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 birdsmovefrom oneplace
to another?

Sometimes at night we see birdsflying
ingroups. Wheredo they fly? Think.

Sometimes some birdslivein 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
shelter(nesting habits) are call
‘migratory birds', and such ph oni
called as'migration'.

During rainy season most of the birds
from far away places migrate to Kolleru
and Pulikot lakes of AndhraPradesh. They
build their nests on the treesin the nearby
villages also. In the olden days people
believed that these migrated birdsaredivine
ones. But now-a-daysmost of t are
being cut down. Thereishar
for birdsto build their n

Think and discussin what way human
activitiesdisturb bio .
Do you kpow iberian cranes to

escape t \@hd food shortage
migr iberia (Russia) to India
in long distance? Collect

Cc

inf n about bird migration from

your'school library or internet and makea
let on bird migration.

A small step towards saving
forests-Recycling of paper :

A student of an

~ | Engineering college sent a
i | message to his teacher on
=k mobile ‘Please stop
FNVELR _ | examination—Savetrees .

Even though it is a funny comment, it
raisesthe need of thought towardsreducing
usage of paper and importance of recycling
of paper.

Why should wer ecycle paper ?

We write many things on paper. Often
we waste more paper than we write.
Incompletely written papers or scribbled

onesare usually wasted.

Biodiversity and itsConservation



e Try to list where paper in generally
misused.

As papers are valuabl e products made
from agreen source, which isdecreasing
day by day we should useit carefully.

To make aton of paper around 15-25
treeshaveto be cut down. Wasting paper
or using more paper means felling more
number of trees causing deforestation.

Using more paper involvesusing more
chemicalsthat’s harmful to usand nature
too. Another interesting fact is that the
paper can be reused by recycling it 5-7
times.

Project Work :

How to make recycled paper from
waste news papers?
Materials: &
2 plastic tubs, wood oon, wate,
clean cotton cloth, o S papers, wire

screen, measuri ic wrap,

of water for aday.

2.%Put two cups of soaked paper and six
cups of water in a blender. Blend till
the mixture turns into a pulp (like
runny oat meal).Pour it in aclean tub.

3. Fill thetubwith onefourth of blended
paper pulp.
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4. Layaclothonaflat, waterproof surface.
Slide the wire screen under the wet
paper pulp. Removethe screen gently.
Press the news paper pulp to squeeze
out any extrawater.

5. Carefully flipthescreen ontothecloth.
Press it down firmly. Remove the
screen.

6. Lay another cloth ontop ofthe mixture.

Cover theclothwith apand
stack the books
7. After sev emove the books
he paper dry.

ahair dryer to blow

g few dropsof edible colours
the pulp you can make your paper
lourful. Iron the new made paper with
airon box and cut it to your required
sizeand shape.

10. Beautiful greeting cards, file covers,
bags etc can be made using recycled

paper.

Compressed Cardboard

How isit prepared?|sit sustainable?
For our comfort and conveniencewe use
wood for making doors, furnitures etc.
Earlier furnitureswere made using long
wooden planks or blocks of wood.

Thisinvolves cutting many treesthat
leads to deforestation. But now aday’s
compressed cardboardsare widely used.
Let'sknow how it'smade. Itismadefrom
the pulp using bits of wood, saw dust etc.
Sulphate chemicalsare added to the pulp
to extract cellulose.



Thepulpisspread evenly aslayersand
the saw dust sandwiched betweenthetwo
layers. Thisis 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 hasright 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 organi
Henceif wewant to protect the biodi
on our planet first we must bec
of conservation and then make others
of it. Otherwise, today extinction
of some other speci morrew it could
be our own speci

judiciously without affecting the
ecosystems so that we can have a
sustainable development and the
biodiversity can be conserved and life on
earth surviveforever.

Natureisfor human’'s need, not for his

greed. We usually think of ho ilize
naturefor our own benefits. Wen hi
of what to do to conser man

being is only a part

St be sensitised in this
biodiveristy.
ological diversity, we would

: VOod webs would be disrupted and

organismswill becomeendangered and
then extinct.

e Perhaps the most important value of
biodiversity, particularly in a country
like India, is that it meets the basic
survival needs of a vast number of
people.

Biodiversity, Endemic species, Flora, Fauna, Deforestation, Endangered

species, Extinct species, Red Data Book, National Park, Sanctuary, Migration,

invasive, Conservation.
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é What we havelearnt

e Thevariety and variability seeninplantsand animalsiscalled Biodiversity.

e The plant or animal species of a particular area (zone), region or country is called
Endemic Species.

e Speciesof plantsand animalsthat have vanished from earth for ever are called Extinct.

e Plants and animal species that are on the verge of becoming extinct
Endangered.

e Thebook published by lUWC that containsthe detail sof Endangered ' ies

iscalled RED DATA BOOK.

e Conservation of wildlifeaongwith environment isseenin

e Conservation of wildlife, mostly birdsisseenin Sanctu

e Movement of birdsfor nestling from oneregion to i ed Migration.
e Paper should be used carefully. Using more pap re deforestation.

. | mproveyour learning

1. Readthisand answer thefollowi ot (AS4)
Biodiversity-2050.
A newsitem on Biodiversity di
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What does the areas with colour codesindicate?
Which areas show maximum biodiversity loss?
Which areas show minimum biodiversity |0ss?
From 2010-2050 what difference do you find in the state of biodiversity?
So what stepswould you suggest to conserve our biodiversity?
(Courtery CoP-2012 on biodiversity-Hyderabad)
2. How canyou say that forests are biosphere reserves? Givereasons. (AS 1?
demic

3. What do you understand about the terms (@) extinct (b) endangered ()
Giveexamples. (AS1)

4. What isthe scientific reason behind bird’smigration? (AS1)
: g thepictures(AS1)

Now-a-dayswefind animalsiikel and bearsintruding into our living places.
What may bethereasonstor this? (AS 2)

8. Makealist of ani /birds seen now and 30 years ago. Take the help of your
elders. Write few,reasonsfor their disappearance. (AS 4)

0. cality .Observetheanimals(living and visiting) for aday.
lot agraph. (AS4)
10. Wh s considered as an ecosystem, record the flora and fauna connected

rough the internet or books on wild life and gather information on bird
uariesin India. Preparealist of birdsmigrating to India. (AS 4)

12."Visit local forest office and collect the data of local floraand fauna. (AS 4)

13. Where do you find most of the biodiversity on the earth? Draw Telangana map
showing maximum biodiversity areas. (AS 5)

14. What do you understand by biodiversity? How can you say variationsare present in
them? (AS6)

L (o8] Biodiversity and itsConservation



15. Most of our biodiversity isbeing lost dueto human activities. Suggest few waysto
protect them. (AS 6)

16. Whenyou seeapark, sanctuary or azoo with many kindsof plantsand animals, how
would you expressyour happiness? Writeafew linesonthem. (AS 6)

17. Prepare an essay to giveatak on biodiversity and conservation. (AS 6)
18. Rani said conservation of biodiversity startsfrom our home. Is she correct? How

do you support her?What will beyour action planfor this? (AS 6)

19. When we take steps towards conserving the tiger, what are the other thingsithat
haveto be conserved? (AS 7)

20. Prepare some slogans or a pamphlet to make aware of peopl e% vation

. @0
&
&

A
&
%Q
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NATIONAL PARKS AND SANCTUARIES IN TELANGANA,

ANDHRA PRADESH

S.NoNational parks/
Sanctuaries

District

Plants& Animals

Kawal sanctuary Adilabad Cheetah, tiger, panth 0
peacocks,
2 Pranahithasanctuary | Adilabad tiger, panther, placl storksand herons
3 Eturunagaram Jayashankar tiger, barki ild boar, fox,
sanctuary- Bhupaapali | jungl
4 Pakaasanctuary Warangal Rural | tegk, b , tiger, panther, ningai,
hy
5 Kinnerasani sanctuary | Bhadradri teak,bamboo, tiger, wild dog,
Kothag ear Chinkara, marsh crocodile.
6 Tiger project Kari eak, tiger, langur, sambar, python,

Cheetah

8 East & West | wild dog, hyena, tiger, panther,
Godavari gaur Mouse deer, barking deer, wild dog.
S West Godavari | water birds, herons, flammingos
10 K@n East Godavari | seagulls, storks, herons, flammingos,
ducks
KrisShnasanctuary Krishna& fishing cat, otter, jackal, birds
Guntur
12 Nelgpattubirdsanctuary | SPS Nellore | Siberian cranes, pelicons
13 Koundinyaeephant Chittoor Elephants
snactuary
14 Teinedapurambird | Srikakulam Siberian cranes
sanctuary

Biodiversity and itsConservation



TheAnimalsLawsuit against Humanity

What happened when the animal s decided
to revolt and take the humans to court for
cruelty? A 1,000-year-old story that should
still be told today, let usread the story...

Beraf thewise, king of spiritsarosefromhis
throne, the sear of judgement and proclimed: "If
you humanswould practiseloving-kindness, the
animalswould work willingly alongside you.
Heaven and Earth would come together and
gentle rain would fall. No one would need
directionor ingtructionand all thingswould take
their course. If you humansunderstood this, like
would betransformed and al would beat peace.

"If you humanswishto rule, you must serve
with humility. If you chooseto lead, you must
learn what it meansto follow. Inthisway, wh
yourule, theanima swill not feel oppr
they will not be harmed. Thewholewgftd
support you and not tire of you.

"Do you think you can rul
actudly improveit?

", Beraf, do not beli
world is sacred.
Ultimately, you

"TheCrester's
All Naturg es
al of us tofellow Nature'sway. They want
to [ itisnatural for them. How
d or'sprovidencegivethemlifeand
r t nursethemonloving kindness, bring
them to maturity, feedsand sheltersthem.

"Therefore, oh humans, heed my words:
cultivateloving-kindnessinyoursalves. Cultivate
if inyour families. Cultivateif inyour settlements.
Cultivateif inyour nations. Cultivateif inthe
worldand it will everywhere. Then Bersaf the
king declared: "Now | will deliver my verdict”.

he worl d

it done. The
not improve it.

nourished by it and so
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Andal theking'sadvisersand thesage spirits,
all therepresentativesof thehumans, and al the
emissaries of the animals rose up and stood
Slently awaiting hiswords.

FUREF 57

"By the grace of Nature, | find in favour of
theanimas, for they have been sorely tested and
abused. However, it is clear to me that these
humans now reali sethe harm they have caused
to Nature's other creations and now begin to
understand more of what it meansto be their
rulers. Therefore, dthough | findinfavour of the
animalsinthear lawsuit, thehumansareguilty for
what they have done up until now.

"You humans are hereby served noticethat
your behaviour towardsyour fellow creatures
must change! And to ensure your compliance
with thiscourt'sdecision, | am sending arecord
of these proceedingsto the Supreme Court on
high.

"Furthermore, acting asagent of that Court
onHigh, | am setting 10 Sgnsaswarningstoyou
lest you backdide. If thesethingsbeginto occur,
know that you had better change course and
return to the Creator's way lest catastrophe
overtakeyou.



"Should you err, the animalswill beginto
disappear, oneby one, forever, from theface of
the Earth; and the air in your settlements and
fortresseswill become dangerousto breathe.

"Should you still not change, the sky will
weaken and the earth willh reveal itsnakedness
tothesun, thewater inyour streamsandtherain
inthesky dowily will turn undrinkable.

"Perseverein your wicked ways, and still
worsewill happen: the seasonswill bereversed
and your climatesturned on end; the earth will
ceaseyidding up itsgoodness and the sky will
ceaseitsrain. Inthe middle of summer, plants
will droptheir leaves, and unripefruitswill fal as
if itwereautumn.

"Nor shall this be end. Continue, and the
animal syou eat-fish and fowl, beast and bug-
will bring sicknessand death upon you, and you
will beforced to fight each other - and even eat
each other - for lack of food.

AT

y verdict, asnatureismy witness.”

TRe humans stood in stunned silence,
"In the end, should you ignore all th plating theweight of thefearsome curses

previoussigns- you humanswill bedi
fromyour place of glory and no longerrulet
Earth.

"So mark my words, you
my warning. Changeyour
yettime.

ans, and h
whilethereis

creatures. Thi not turnout asl havesaid.

"For néw, let imply remind you of your
duty: yolthave domesticated some of thebeasts,
W ey are used to shelter and a

r ply of water and grains, they could
not survive againinthewild.

"You humanshaveresponsility for themand
youwill be held accountablefor the health and
vitality of the domesticated creatures. You ought
not to rulethem, but to servethem, so that they
might serveyou better. The beastsaressimple-
hearted. Intimethey may cometotrust youagan
if you carry your task out well.

d picturing what lifewould belikeif theKing's
prophency wereto come about, but no onecould
muster aresponse, with headsbowed.

All stood asmutes, with heads bowed.

Finally, Hochmach, the wise and sagacious
woman, came forward. Then she prayed and
confessed; "Praisethe Ruler of All World, the
Sourceof being and Giver of lifetousal. What
you say istrue, our Lord and King, and your
judgementisjust.

"We have donewrong and wewill try to do
better. We must choose our leaderswisely and
not surrender to crude anger, violenceand power.

"UniverseisOne, Creationisone, dl lifeis
one. Andwhen one part of that whole suffers, all
of it eventually will suffer. Practising loving-
kindnessrestoreswholenessand build unity. Thus
we should always havethisessential unity and
wholeness in mind. My Lord and King, you
bandsof spirit sages, and youfamiliesof animals,
weshdl try toliveour livesdefferently.”

Biodiversity and itsConservation



I n“Habitat” chapter of classV1 you have

studied many things related to habitat.
Try to recall some of them.

e Thedwelling placefor
plants and animals is
called habitat.

e Non living and living| |
things are part of a
habitat.

- l'— -
fP523E

Try to add more such pointsto your li

Gayathri and Ven
may a so ponder ont
and inwhat way
What |sE
stem was first used
in 1935 A sey (aBritish Botanist
0 describe a basic unit of
n . Jansley coined the word as

reduetien of theterm “Ecological system”
to “Ecosystem”. According to him, nature
worksasasystem inwhich organismsand
their communitiesareinfluenced by many
non living environmental factorsand vice
versa

Till the use of the term ecosystem,
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Pond and
forest are
habitats

But my uncle
said that they
are Ecosystems,

are debating whether habitat and ecosystem are same? You
to understand how theterm ecosystem cameinto existence
dlfferent from habitat.

peoplewere studying inter-relationshipsin
nature in separate units mainly of an
individua andthoseliveintheenvironment.
Habitat is a place that fulfils the needs of
such organisms.

Now you would beableto understand
that Venkatesh and Gayathri both are
correct intheir ownways. The habitat that
Gayathri talks about is a part of the larger
ecosystem.



5% Labadivity
&

Sructureof theecosystem

Aim : Let usstudy an Ecosystem. It may
be your school/home garden. It will help
you to understand the structure of an
ecosystem.

Materials Required : Measuring tape
string, small sticks, hand lens, hand towel,
shovel.

Procedure : To know about Structure
of the ecosystem you have to follow the
following procedure

Form groups, each group with four
students.

1. Useatapeto measureasquare area
that isone meter long and one meter
wide. It can be on grass, baredirt or

Sdewalk.

2. Mark the edges of the squ [
the help of string/small S
shown in figure 2. Thisisthe
now we haveto ob

3. Observe the (that has
been mark for plants and
animals there. Usethehand
lensf

4. d Iving organismsyou
. You can even dig to go deeper
ut other living organisms

% may be present there.

Fig-2 : Marked area of 1 meter square.

Writeyour observationsin your notebook.

Discussion:

e \What living things did you find in
your study area? Try to count them
if possible.

e \Whichkind of living thing was most
common in your study

e How wasyour study erent
from those of dent
groups?

e Other t tw organisms
what other could you record
fro y area?

ove activity we see that
is made up of living things
vironments. Theliving things
like plants, animals and micro organisms
nown as biotic components of the
ecosystem, whereas otherslike soil, water,
air, sunlight etc are called as abiotic
components of the ecosystem.

All these organismslivetogether and
interact with one another in many ways.

| nterdependence among the
biotic components

ﬁ

S

VYUY T == By

Fig-3 : Relationship between hiotic
components

Different Ecosystems



e \What do the arrows in the figure
indicate?
e Tracethe path fromgrassto snake.

(You may trace out other paths as
well).

e On how many organisms fox is
dependent for its food? Write their
names.

e How many organisms depend on
rabbit? Write their names.

We know that there is a feeding
relationship between plants and animals.
Along with this we can see an
interdependence between plants and
animals for space, reproduction, shelter
etc. aswell.

e Where do plants get their fo
from?
e Except food what other@
animals need for their surviv
All the organismsfin‘an ecosystem
live. Thesunis
fordl livingthings.
ring photosynthesis.
ergy directly fromthe
animnals eat plants, which use
akefood. Animalsthat donot eat
plant indirectly depend ontheenergy of
sunlight as they eat other plant eaters. So
energy fromsunlightistransmittedtodl living
things.

derive energy from
themainsource
Pantstrgpthi
Animalsdo not
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When scientists describe the way
energy moves through ecosystems, they
usethe term food chains.

There are different feeding levelsin
afood chain. At first level severa plants,
algae etc use sunlight to make their food
and arecalled producers. At sec
some animals eat plants an aled
Herbivores. At third | other
animals eat herb re called
Carnivores. iyores and Carnivores

arecalled as“Con s,

evel there are organisms
Deeomposer s. They feed onwastes,

lants and animals or on their
s after they die. They decompose
nants and return nutrients to the soil.
Plants use these nutrients and the cycle
goeson.

Now answer thefollowing questions:
e Make a list of producers in the
food web?

e \Which organismsare consumers?

e \Where does the food web start
from?

e \Where does the food web end.

e \What happenswhen plants diein
a food web?



Changesin theecosystem

Organismsaffect their environments
to meet their needs.

Some changes affect other organisms.
Asanimds eat plants or other animds, they
reducethenumber of organismsinther habitat.

For example, there are many insects
inabird’ shabitat. When abird eatsinsects,
it helps keep the number of insects from
getting too large. Thishelpskeepthebird's
habitat and the whole ecosystem healthy
and stable. But when there are too many
birds eating insects, they reduce the
insect’s popul ation quickly. In due course
of time, there will not be enough food for
thebirds. Inthissituation somebirdswould

Typesof Ecosystem
DuetotheAbiotic and biotic fact

Thesefactorsand their interaction
of different typesof ecosystergs.

On the basis of habitable areas,

leave the area. This would effect
ecosystem, where they go away. It may
restore balance to the ecosystem that they
left (or) affect it adverdly.

Powerful storms, earth quakes, fire
accidents, tsunami, etc can destroy
ecosystemsvery quickly.

Humans are also instru i
bringing about changesin eco .

osystemsdevel op in different ways.
h other have resulted in theformation

system may be classified asfollows:

Ecosystem
C[Ayre o aral Artificial
7PDx52 ecosystem ecosystem
q Ex Rquarum
I I
Terrestrial Aquatic
ecosystem ecosystem
Examples [ Examples
Grassand Forest Desert Fresh water Marine water
ecosystem ecosystem ecosystem ecosystem ecosystem
[ [ [ [ [
Detritus ecosystem
Different Ecosystems




We have studied that aliving community
cannot live in isolation. It lives in an
environment which supplies its material
and energy requirementsand provides other
living conditions. The living community,
together with the physical environment
forms an interacting system called the
Ecosystem. An ecosystem can be natural
or artificial, temporary or permanent. A
large grassland or aforest, asmall tract in
aforest or asinglelog, an edge of apond, a
village, an aquarium or amanned spaceship
can all be regarded as ecosystems. An
ecosystem can thus be defined as a
functional unit of nature, where living
organismsinteract among themselvesand
also with the surrounding physical
environment.

Now let us study some ecosystems.
M angr ove ecosystem

Mangroves are op€,of the most
productive ecosystems@n deriving
mineral nutrient @ estrial fresh
water and tid twaters. Mangrovesare
theforest w gt back waters of low
depth of ore. Mangrove serves
as ami feeding, nourishing and
b ng ground for a variety of
comMeércial by important organisms and
also serves as protected area for
endangered species.

Coringa mangrove is situated south
of KakinadaBay and isabout 150 km south
of Visakhapatnam. Coringaisnamed after
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\or

the river Corangi. Coringa mangroves
receive fresh water from Corangi and
Gaderu rivers, tributaries of Gautami and
Godavari river and salt waters from
Kakinadabay. Numerouscreeksand canals
travel in this ecosystem. Let us observe
biotic and abiotic components ofs€oringa

system ‘

ICcomponents

roducers - Mangrove, Spirogyra,
Oscilatoria, Ulothrix (blue-green algae)
etc.
Consumers - shrimp, crab, Hydra,
protozoans, mussel, snail, turtle, daphnia,
brittle worm, tube worm, etc.
Decomposer s- Detritusfeeding bacteria,
efc.
Abiotic components - Marine and fresh
water, air, temperature, sunlight, soil, etc.

P R

Fig-5: Food web in Coringa Ecosystem



 (uos)

continuously being discovered.

There are between 5,00,000 to 10 million marine species. Species diversity is as
high as 1000 per square metrein the Indo-Pacific Ocean and new oceanic speciesare

The Desert Ecosystem

The desertsoccupy about 17% of theland and occur intheregionswith an e
rainfall of less than 23mm per year. Due to extremes of temperature, 1es
composition of desert ecosystemismuch varied andtypical. They haveso ns

bs have extensiveand

b ed root system with the
%and leaves variously modified
i orns and spines. Some succulent

plants like cactus (a type of cactus is
Brahma Jemudu) are also found in
desert. These store the water in their
stems to be used during the time of
water scarcity. Somelower plantssuch

according to surroundings. Desert areas|ook like those shown in Fig

aslichens, xerophyte mosses and blue
green algae etc. may also be present.

. Consumer s—Only afew animalsare

found in deserts, Comparaed to grass
land and forest. Animalswhich areable
tosurvivein Xeric conditions can only
live in deserts. This includes some
species of insects, reptiles, birds and
mammals. Mammalsarerepresented by
a few species of nocturnal rodents.
Some birds are also present in desert.

Different Ecosystems



The camel, called the “ship of desert”,
feeds on tender shoots of the plants. It
has the ability to conserve water in its
body. The larger animals are scarce.
The desert animals have various
morphological and physiological
adaptations which enable them to live

Forest Ecosystem

. Activity-2

in such extreme environment. How do
long legs and large eyelids help the
camel?

3. Decomposer s — Due to poor dead
organic matter and less amount of
vegetation, decomposersarefew. They
arethermophilicfungi and b '

Divideall of your classmatesinto four groups and collec in ation onforests
of Telangana. Write the flora and fauna and fill up the foll owi le. Collect more

information from internet or from school library.

Name of theforest :

Flora

Trees

Shrubs

Creepers
Mossand fungi

Add other plants

ﬁon wall

ompare with

Display your ob
magazine of your C
other group

| nvestigations:
=D rests have same type of
etation?
“"Are producers of forest ecosystem

higher than its consumers? Why?
3. Do all the forests have same type

of animals? What are the different

types of animals in each forest?
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Forest ecosystems have unique
environment and are categorized based on
thetypeand agesof trees, climate and soil.
They impact the environment at scales
ranging from local to regional by
influencing climate, nutrientsdynamicsand
water movement. Forestsarefound all over
the world and they provide valuable
economic and environmental services.

Producers (Flora): These are mainly
plantsthat show much speciesdiversity and
greater degree of stratification. The trees



are of different kinds depending upon the
kind of theforest formation. Besidestrees
there are also present shrubs and ground
vegetation.

Consumers (Fauna): It includes
insects like ants, flies, beetles, grass
hoppers, bugsetc., and other animalslike.
Eg: Elephant, Nilgai deer, moles, squirrels,
etc. Also carnivoreslike mongoose, snakes,
birds, lizards, fox, mongoose, Lion, tiger
alsoliveinforest feeding on animals.
Decomposers. These include a wide
variety of micro organismswhich live on
the dead bodiesof floraand fauna(including)
fungi and bacteriaare decomposers.

Energy flow in an ecosystem

Theexistenceof livingworldd S
upon theflow of energy and circul
materials through the ecosystem. aQy

is required for the performance of all the
life activities.

L £ The main source of

£ 157 | energy issun. Thespacein
the form of light rays.
Approximately 57% of
solar energy isabsorbedin
the atmosphere and scattered in space.

About 36 percent is expended i ing
water, land and in evaporati ngawvat
8% of light energy reach hich

2%isutilizedinph nthesis.
Theener %ﬂtsispassed
into the communi osystem through
VA f

a food chai chain consists of
prod ivores and carnivores and
[ r organims that feed both on
plants. Herbivores, carnivores
nivoresare consumers. Theenergy
sfrom the producersto consumers. At
each transfer alarge proportion (80 to 90
per cent) of potential energy is dissipated
as heat produced during the process of
respiration and other ways.

e ™
FPHTGP

Floraand Fau
Abiotic components.

em, Food web, Producers, Consumers, Decomposers, Rodents,
, Thermothilicfungi, Mangroves, Energy flow, Nocturnals, Biotic

Different Ecosystems



% What we havelearnt

5.

6.
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Theword ecosystem was coined by A.G Tandey.

Interrelationship between biotic and abiotic factors can be studied as a part of an
ecosystem.

Living thingslike plants, animalsand microorganismsare the biotic com ts of
the ecosystem. v

Abiotic components of an ecosystem constitute soil, water, sunli

Several ecosystemsexist around us.
Food chains/food web explain interdependence b n ‘biotic and abiotic

componentsin theform of nutrient and energy.

Food chainshavethreelevel- producers, herbivores
Decomposersand integral part of every level in
The producerstrap the sunlight to produce v

Consumers get energy by eating eit ersor other plant eaters.

Decomposers/recyclersfeed onthe plantsand animalsor remainsof plants
and animals after they die.

(AS1)

conservethistypeof bio-diversity? (AS 2)
isthe difference between habitat and ecosystem? (AS1)
oaml|? (AS1)
e | am the base of food chain.

e | depend on plantsfor food.
e | break down theremains of dead pl antsand ani mals

Which of thefollowingisaproducer?and why? (AS1)
(a) fox (b) fungus (c) hen (d) grass



7. What do you understand by food web?
Describeyour own food web with the hel p of adiagrammatic representation.(AS 1)

8. An ecosystem has mice. What happensif more catsare addedtoit? (AS2)

9. List out producers (Plants, Bushes, Trees). Consumers (herbivores and carnivores)
and Decomposersthat you observed inyour agriculturefield or school garden. (AS4)

10. Ingrassland ecosystem, rabbit eatsonly plants. They eat plantsfaster than the plants
can grow back. What must happen to bring the ecosystem into balance? (AS6)

11. Plant, Tiger, Rabbit, Fox, Eagle
Did you find any connection among the above list of things. If wer e'Rabbit

from thelist what will happen? (AS6)

12. What do you understand by inter-dependency of animalsan ow do you
appreciate? (AS6)
13. Collect thedata of plantsand animalsfrom apark n@@r fill inthetablein
the page No. 109 and write areport oniit.

14. Prepare a table on adaptations of the desert »“collect the data from your
school library?

15. Construct the food web with the following?
Grass, Plants Grasshoper, Frog, agl oat, Fox, Tiger, Wolf, Rabit.

&&

&
O

WHAT WE ARE DOING TO THE FORESTS OF THE WORLD IS
BUT A MIRROR REFLECTION OF WHAT WE ARE DOING TO OUR-
SELVES AND TO ONE ANOTHER

-MahatmaGandhi

I ad Different Ecosystems




Energy flow in ecosystem

producers consumers

rophic levels—-+=1 o & A
Nl 5 N

YR
LY IFS

3000—1500 15 5
L Ly Py P; ’i
keal / m?/ day

Y e

Source: Odum, E.P. (1871)

Fig of Energy flowin an ecosystem
Fig. Observe Diagrammatic
representation of energy flow through a
food chain of ecosystem. The bo

Ss production;

y

milation;
rimary production;

Secondary production;

NU "= Energy not used,

NA = Energy not assimilated by
CONSUMes,

R = Respiration.

The energy flow through an
ecosystem can be represented
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diagrammatically in asimplified manner.
Infig. theboxesand out at each level. Only
about half the average light energy
Impinging upon thegreen plantsi rbed
inthe photo synthetic pro ut

1 to 5 per-cent is con Wt food
energy and therest of it p out as heat

into the atmosphere.
by plantsor the

z I
% psystem is called

on. The total energy
photo synthesis is the
ary production. And is
ted by P_ or A and energy |eft after
ion and stored as organic matter in
producersisthe Net primary production
represented by P, . Net primary production
actualy represent food potentialy available
to primary consumers which feed upon
plants. The primary consumers, therefore,
take in chemical potential energy in the
form of plant food. Most of it dissipatesin
the form of heat (produced during the
respiration) and is lost out of ecosystem.
Only asmall part of energy isfixed inthe
form of chemical potential energy in the
protoplasm. The same processisrepeated
at the secondary consumers or primary
carnivorous level and so on. Therefore at
each stepinthetransfer of energy from one
trophic level to another alarge amount of
energy is degraded in to heat and never
returns to ecosystem.

Energy
producers i
primary p
produc




Chapter
Production of Food from Plants

aveen went to his uncle’s village for avacation. On hisw
showed himtheir fields. Curiously, Naveen asked his
inthevillage?Unclesaid that Maize, Paddy, Wheat, Ragi etc4 are

. Activity-1
CropsinIndia

Observethefollowing map (India). Observe ' e cropsand the placeswhere
they aregrown.

e What arethe cropsthat aregrownin

cropsaregrown
there.

ost of the'parts of our country?

Major Crop Areas

P Pulses
W_ Wheat S Sugarcane
1 m Jowar (sorghum) 1 lute
B[] Bajra (milet €n Cocorut
¢ Cofton
Forest and scrub T Tea

E:] Sparse vegetation

Note: Areas with two predominate crops
are shown by afternate bands

=— ‘Winter flow
-—— Sputhwest Monsoon

Fig. 1: India- Crops

-@ Production of Food from Plants



e \Why suchcropsaregrownall over the Go through your social studies text

country? book/library booksand make comparative
e Observethe above map, which of them statements showing crops largerly grown
aregrowninyour village? indifferent areas.

a Inour Country

b. Inour State

c. InYour District

d. InYour village

But don't forget to add your observations ® Is
at theend of thetable. e. Whi

Wearemainly dependent on Agriculture
for our food. Most of our food products Activity-2

are obtained from plants. The plantswhi
aregrowninlarge number to get usef uration of crop
productsareknownas‘crops . T, 0C

; _ iscalled Adricult Collect information from the farmers of
Of growing cropsis rCLTtLr your village about the period required to
grow different crops. Write the

information inthetable.
Table-1

for al thecropssame?
crop needs more duration?

e How many daysarerequired for getting
the crops?

Name of the Crop Duration of thecrop

%Q
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Some cropslike jowar, red gram take a
minimum of 180 days or more for
harvesting. Such crops are called “L ong
term crops’.

Based ontheabovelist or by discussion
with farmer give some more examplesfor
[ONG tErM CropS. ..o

Some cropslikegreen gram, black gram
take 100 daysfor harvesting and such crops
arecalled “short term crops’.

Based on the above list or by the

Season Vegetables
Rainy
Winter
Summer
e In which season_do youfind more
varieties of vegétables in the market?

Why?

o Generdly, farmers grow varieties of

veg ingrainy season. Canyou
guessthereason?
o ater isessentia for growing

crops. Generally in rainy season, ponds,
wells, Tivers, ditchesare pooled with water.
Hence, farmers grow varieties of cropsin
thisseason. Can you name some cropsthat
grow in rainy season? (June to October).
The crops grown in the rainy season are
termed as“K harif (rainy season) crops’.
In Arabic Language Kharif means'Rain'.

thingsfort
Table-2
Fruitv ereals

discussion with farmer give some more
examplesfor short term crops. .........cceueeeee.

When arecropsgrown?
We eat different fruits and v

somearemostly avai
in number. So

Paddy, Chilli, Sugar cane, Jower, Cotton,
Black gram, Turmeric etc are Kharif crops.

Now see the table 2. What are the
vegetables, fruits, cereals and pulses you
have written in the table. Which cropsare
widely grown in winter season. Do these
cropsrequirewater like Kharif crops? The
cropsthat are grown only in winter season
(October to January/ April) are generally
caled " Rabi (winter season) crops'. In
Arabic language Rabi means 'Winter'.
Whest, maize, Coriandar, Barley etcarerabi
crops.

Why farmers cultivate different crops
in Rabi and Kharif season?
Crop production is based on flowering
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of plant. After conducting so many
experiments, Scientists invented some
main reasonsfor flowering of plant.

1) Theflowerswill comeout fromthe
plant after certain growth. In some crop
plants flowering initiates after growing
certain branches, nodesand after producing
afew leaves.

2) Flowering of plants aso depends
upon the duration of night time. The effect
of night durationinflowering plantsdiffers
from plant to plant. In some plants when
thenight durationisshorter than 12%2hours
the flowering will be more. For example
inwheat plantsflowering takes place only
in short night durations. As long as the
nightsarelonger than 122 hoursthewheat
plant does not flower. In addition to that,
temparature is a'so not sufficient to seed
formation. So these are called short night
duration plants (these are also called as
Long Day Plants).

In plantslike mai ze and cotton flowering
will be more when the night duration is
more than 12 %2 hours. These are called
long night duration plants (these are also
called as Short Day Plants).

3) Insomeplantsnight durationisnot
at all the reason for flowering. They can
give flowers any time during the year
Eg: Soyabean. Thesearecdled D
Pants.

If wecultivatewheat ¢

the night duration
Y hours. So the
properly at thet time.

W observe the graph and answer the
ing questions.

ol

Dac Jan Fab Mar Apr May Jun Jul Aug Sap Oct Nov Dec Jan Fab Mar Apr

Months

armers cultivate Wheat crop
Rabi season?

happensiif it is cultivated in the
month of September?
Why do farmers not cultivate Wheat
in Kharif season?
If we cultivate wheat in the month of
November what will happen?
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e Heat is essential for ripening and
development of grains in the plants.
Then when do we get more heat?

We get hot climate from February
onwards. It is suitable for maturing the
grains. Short night duration and suitable
temperature are needed for proper
flowering in wheat plants.That isthereason
whest iscultivated in the Rabi season only.



By keeping thisin mind farmers cultivate some cropsin Rabi and some cropsin Kharif
seasons. You know paddy iscultivated in both Rabi and Kharif seasons. Isthereany difference
in production and quality of seedsgrown in both seasons?

. Activity-4

Production of Paddy

Go and collect the information from nearest farmer and fill thefollowing t

Paddy growing season

Paddy Production Per hectare
(1 Hectare = 2.4 acres)

Quali

Rabi

Kharif

e |nwhich seasonsfarmersgenerally get
good quality of seeds?

e Are there any other crops which are
growninboth Kharif and Rabi Seasons?

e |n which season farmers get more
benefits?

e The quantity of grains is higher
Kharif season than Rabi : ou
agreewith this? Give y@ur reasons.

e Doyou know about thir
of the pI acesi

ps? Some
egrow 3 crop

%@ut which cropsare
general‘ growz 'd crop. Generaly very

opsaregrown as 3 crop.
itisnot practiced in all areas of

tivated in the late Mesolithic period
(9000-8000 B.C) and in the Harappan
civilization (2300 B.C). Although it is a
crop of the warm tropical wet lands. It is
grown as a Kharif or a Rabi crop from
Rajasthan to Arunachal Pradesh and from
Kerala to Jammu and Kashmir. It is also
grown in the cooler temperature regions
of China, Japan and Australia. Indiahasthe
largest areaof land under paddy cultivation
in the world, although the production per
hectareislow when compared with China
and Japan. Seethefollowing table.

our Stete. Table- 4
Country Land under ricecultivation Total production Production per area
million hectares Million metric tones Kg/ hectare
India 40 79 1975
China 37 130 3534
Japan 25 16 6250
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Think and discuss

e What are the reasons for high
productionin Japan?

e What are the reasons for low
productionin India?

For understanding theseissueswe have
to know thedetailsof cultivation of paddy.

e How paddy growninfields?

Thepaddy growing fieldisdividedinto
so many plots (Kayyalu or Madulu). Do
you know why they do likethis? Leveling
theland and providing water for thecropis
easy within these plots (Kayyalu).

To obtain better yield farmersprepare a
plan before hand. Whilethey planthey take
into account the nature of the soil,
humidity, rainfall and temperature, because
they vary from time to time and plagéto
place. They cultivate the cropsaccardinghy.
In general farmers start agriculturalworks
before monsoon reachesy(May, June
months). At that time fafmgers celebrate
festivalslike" EruvakasA sk yaur parents,
eldersabout thisfestival.

7 ))Do yBu know?

Rice/growingjisa seasonal task and
associated with many festivals. The
sowing anetransplanting isassociated
with Eruvalea and harvesting is
asso€rated with  Sankranthi.
Agricultural tasks are carried out to
the tune and rhythm of certain songs
related to cultural practice. Do you
sing such songs? Collect those songs
fromyour villageand singthemin your
School Theatre day (Bala sabha).
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Agricultural tasks sowing to
soring

Thecultivation of paddy involvesaseries
of activities. Do you know them?Writethe
list of practices in your note book. Now
you will learn about the agricultural
practicesto befollowed fromtimeto time
and their methodsin general. Many. crops
are cultivated in the same way but sOme
need special methods. They areasfellows

1. Preparingthe Sail
Sowing of seéds
Applyingmanute
Facilitéte water (lrrigation)
Weeding
Crop harvesting

7. Storageof crops produced

Agriculture practices are carried out
elther'lsing manpower and through special
toolsiThe above practicesare common for
Kharif, Rabi and third crop also. These
practices are not only for paddy growing
but also for other crops. Now let usknow
about these practicesin detail.

1. Preparingthesoil

You know that supply of
air and water to the plants
m |[through the roots is
I [important. For proper seed
generation, and for
= |uniform supply of water,
soil should be prepared

o0k

R 7
FEK97
well. For this ploughing and leveling are
done.

a) Ploughingand applying manure

Farmers divide the field into plots
(madulu). Then each plot is ploughed and
harrowed. The nursery might be first
covered with manure and then flooded.
Flooding submerges the old weeds and

stubble which decompose releasing



nutrients and al so making asoft seed bed.

Think and discuss

e Dothey preparethedry landsasoin
thesameway for cultivation?

e what arethe advantagesof ploughing?

Fig-2 : Wooden plough

Before growing crops proper ploughi
of the soil is necessary. Ploughing

the soil and it helpsin easy tr atio

of air and water.

e Water isstoredd r along time
asthe soil is sof

e Roots penetr and can

respirew ir enterseasily into

the soil.
e Soilfriendly mi€ro organismsand earth
r row well when the soil is

° harmful microorganisms insect
eggs come out and die due to the
sunrays.

Plough
Thistool isused for ploughing. Thisis

made up of Iron and wood. The shape of

ploughislikeT. Itisalso used for weeding.
At theend of the plough asharp chisdl like

ached, which helps in

the soil.

any nails does a wooden

ugh have?

Goto anearby farmer and measurethe

ength of nail of the plough. If he used

tractor measureits plough nail’slength.
The*V’shaped ridgesareformed while

ploughing. This helps for better watering
of the crops.

b) Leveling the soil

Thefields have alot of ups and downs
even after ploughing. So, alevellerisused
for leveling the soil. By leveling the sail
water and nutrients can bereached to every
part of the land. It also helps in sowing
seedsand planting.

The leveller is made of alog and iron
blade. Thisistied to bullockswith arope.
Thishelpsintheleveling of the soil.
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Fig-4 : Iron leveller

2. Sowing the seeds

Sowing of seeds in the field is an
important task. Farmers should take so
many precautions before sowing seeds.
Production of crop ismostly dependent on
quality of seeds.

Selection of seedsis an import
in agriculture. Ask your elder ers

wherethey buy seedsfor creps?

Before sowing, f ect good
quality seeds. The Ithy S give
healthy crop. Nafvesting thefarmers
select wrinkl ound shaped and more
weighi ore them for future

Is called selection. The rest of
they sdll or use asfood.

en days farmers preserved their
own seeds. How did they preserve?
Discuss with your teacher in your
classroom. After that collect
information about their own seedsfrom
farmers.
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Do how to select or

ategood seeds?
rop seeds into a bucket of water.
Soprie seedsfloat on water. Removeall the
ed seedsand soak theremaining seeds

in water for aday. Next day lay themtodry
then keep them to sprout in warm, moist
and dark place.

Why do some seedsfloat onwater?\Why
do we remove the floated seeds from the
water? Why do we soak seedsinwater for
aday?

)Do you know?i .

Thename Oryza for paddy- wasgiven
by Linnaeus. Thousands of varieties of
paddy areavailablethroughout theworld.
OryzasativaiscultivatedinAsia. "Oryza
glaberrima” is cultivated in Africa.
"Oryza glumaepatula” is cultivated in

America. Inour state we have hundreds
\_ y,




of varieties of paddy. Hamsaisthe traditional good variety which isgrown in our sate.
Amrita Sari, Bangaru Teega, Potti Basangi, Sona masuri are some of our traditional
varieties. Now adays, the most used 'Sona’ variety isalso afamousone.

. Activity-6

Selection of Seeds
Take some water in a glass. Drop afist of seeds in it. You can observe S

floating on water. Collect those seeds and observe with ahand lensand col e those
seedsthat sank inthewater. Writeyour observationsinthetable. Pu

Table 5
Seed char acter Sunken seed loated seed
Good colour
Wrinkled and rough shaped
Smooth and round shaped
Moreweight
Lessweight

e What arethe differenceSyou observein both seeds?
e Doyouknow why thefloated seedsarelightinweight?
B Activity-
Germinat ection
Sow poth ( and floated) the seedsin different potsand provide water uniformly.
O e h of the plantsin two potsand make areport.
seedsgerminate well?Why?
° seeds do not germinate properly? Why?
e Canwetest all seedslikethis manner?
e How the paddy seedsgerminate?
There are different stagesin sprouting of the soaked paddy seedsbeforeit is planted.
Observe asprout of paddy.
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Vegitative Stages of Paddy

Germination Seedling Tillering

third
first leaf ——— first tiller

adventinous second leaf

root
\ first leafl
coleoptile
seminal
root coleoptile
’ / primary
seminal
oot
radicle

Fig-6 : Different stagesin sprouting paddy seeds
Seed crigis

In olden days farmers used to select

the seedsfromtheir own cropswhich are

cultivated by themselves. Farmersin our

state generally purchase seeds in the

nearby market. The grains that
availablein the packets play avit

mark, which was|abel the pack

Sometimes never germiinate too. They
grow into plants, sterile.
Some multinati anies sell
genetically [ s. Every year,
farmers are 0 purchase seeds
from t only, because the

seeds produced by the plantsmay again

ilenNétional Seed Development
oration of India preserves and
pr different varieties of seeds.

Now adaysour traditional varietiesare
amost disappearing. Think why doesthis
kind of situation take place? How to get
sustainability in seed availability at the
level of farmer without dependency of
farmers on seeds from market?
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Selection of seeds free from pests and
insects is also important issue in
agriculture. Sometimes farmers wash
seedswith chemicalsto protect from pests.

Canyou guessthe answer? Discusswith
your friends and teachers and write the
reasonsin your note book.

Medication isdoneto keep ay
from the harmful micro organi
bacteria, fungusetc. So, gener mers

|

medicate seeds before em to

germinate.

Fig-7: Fungicide
Typesof Seeding

The medicated, germinating seeds of
paddy are sprinkled on the paddy fields.
Generally farmers follow this method to
grow paddy crop. Are all the seeds
dispersed like this? Most of the time
farmers devel op seed bedsto grow paddy
seedlings(naaru). Thesegrown plantletsare
uprooted and planted throughout the field
(naatlu).

e Discusswithyour friends/farmersand
make alist of crops that we cultivate
by sowing plantlets.

Differ ent typesof sowingthe seeds

Some seeds are directly sowed by seed
drill. And some seeds sowed with hands.



. Activity-8

SowingsM ethods

Collect information from the nearby farmersand fill the table.
Table- 6

Seeding by dispersal

Sowing with hands

Sowing with drill

e

Fig-8: B asting

The method, 0 g seeds by
scatteringis roagcasting.
Seed dp

Instrument used to sow
il. There is a funnel like
dew the top of the seed harrow.
Far ut the seeds in the funnel. They
travel through pipes helping the seedsto
be sowed uniformly intheland. Generaly
therearethreepipesintheseed drill. Based
on the distance to be maintained between
plants, farmers select 3 to 6 piped seed
drills. After that farmers cover the seeds
with soil.

't do like this, do we find any
withthis?Think, how to solve

Do you know how many kilograms of
paddy grains are required for an acre to
plant?Isitequal for al varietiesof paddy?
Ask your elders, collect information and
discussinyour class.

e Can you say why seeds were covered
with soil ? Discusswith your teacher and

writethereasonsfor that.
Modern seed drill

Now-a-days farmers use the
sophisticated seed drill, used with the help
of tractor.

This seed drill is attached to a tractor
and helps to sow seedsin 5 or 6 rows. It
also covers the sown seeds with soil
immediately with the help of a blade
attached to it. It istime saving and easiest
way of sowing the seeds.

Production of Food from Plants




Fig-9 : Modern seed drill

Seedsthat are broadcasted in aplot will
grow. The growing seedlingsneed to have
their roots constantly submerged in water.
When the seedlings show 4 —5 |eavesthey
can readily betransplanted.

Thisstage might havetakenfrom 14 to
40 days depending on the variety of paddy,
temperatureand availability of water. Inthe
meanwhiletheremaining plotsarelevel
ploughed and manured.

Removing seedlings fr t
nursery plot

When the plants grow t@certain height,
from the
ome farmers

of planifets ar uired for one acre?

ts age sown in proper distances.
Thisd ed transplanting. (Natlu
vey.

The paddy variety ‘SRI Vari (SRI -
system of rice intensification)’ requires
much gap between the plants. Ask your
elders/ farmers, how many plantlets are
planted at one place? Isit oneor 5to 6
plantsasagroup?
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e Why the seedlings are replanted at
proper distances?

e Dofarmersfollow thistransplantation
method for all types of crops?

See annexurefor moredetails about sri
vari inthe chapter challengesin agriculture
inclass|X.

Fig-10 : Transplantation
0 you know, what a Paddy planter is?
Observethispicture

Fig-11 : Paddy planter

Thisis apaddy planter. It is useful for
farmersthosewho cultivate paddy inlarge
areas. It iseasy to maintain proper distance
insowingtheplantlets. Itistimesaving and
money saving process.



3.Applyingmanureand pesticides:

Thegrowing Paddy crop isattractivefood for
moth caterpillars, paddy beetlesand their larva,
paddy grasshoppers and aphids. Some eat the
leaves, othersbore through the root and stem or
suck the juice from the tender rice grain. To
control these pests, pesticides might be dusted
or sprayed on the crop.

Fig-12 : Disease affected padey p

. Activity-9

ants
Cropsand diseases ?\
Form a group with 4 to 5 of your classmates, visit nearby field, diseuss with farmers

about diseases effected by, and how to control them. If y ow the name of the
disease, writeitsloca name.

Table -

S Nameofthe | Crop | Obseryed | Nameof the |Results Remarks
No. | farmer grown | di icides used

A
&

| the farmers use the same Pests damage the crops
or the same crop?

re any disease that you find

nmon to al fields?

e Wheredothey buy pesticides?

e What are the appliances used to spray
pesticides?

e Didyoufindany other living organisms
dying along with pests due to
pesticides? What arethey?

e Do

Doyou agreethat plantsalsofal ill like
us? I n agriculture along with weeds, pests
also damagethecrops. Almost all cropsare
generally affected by pests. Sometimes
caterpillars suddenly appear on the leaves
of the plantsand eat them.
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. Activity-10
| dentification of pests

Observethe plantsin anearby field or in your school garden. Closely observetheleaves
and stemsto collect the following information. If the character is present put a'v" mark
and if thereisno character put 'X' mark.

Nameof theplant/crop : ....cccoceeeveeeeveereeee

Place e v
Table - 8
Characteristics L eaves

Twilted
Rolled
Spots appear
Colour

Fleshy spots

Powdery spots

Caterpillars &
Scars

Worms &
Others

Do all the leaves @i, plant have spots?
Draw the iththose spots.

What isyo nfor theleaveswhich have cutting edges?
ind any twilted leaveswith insects? How arethey formed?
e scars on the stems same as spots on |eaves?

powdery substance of the spotson leaves and observe under microscope. Write
down your observations.

Do you think thereis some relation between these spots and caterpillars and insects?
Theseinfections are caused by different viruses, bacteriaand fungi.
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Wheat, paddy and sugarcane are
generally affected by fungal diseases. The
leaves and stems of these plants have spots
and scarson them.

Particularly in groundnut all leaves of
the affected plant have powdery spots. The
whole plant becomes wilted. This fungal
disease is called "Tikka disease". If you
uproot the plant you will notice that the
roots haverotten and emit afoul smell. Do
you think thereisaconnectionin spreading
disease from root to leaf ?

Collect and observeleavesand fruits of
lemon tree which contains spots on them.
How arethey formed?|sthereany powdery
like substance? Thisisbecause of virus. We
may seewhite brown colour spotsonfruits
and leaves. This is because of bacteria
Along with these diseases|eaf minor, cituds
butterfly, aphids, mites can be segfiyon
lemon plants. They are the capfiers Of
disease causing virus, bacteria and TuRgi.
They spread the disease ing€rop.

Controlling pests:

e What will we 0 to/erepspl ants which
are affected by thedi seases?
Obseryvetheiiollowing pest controlling
practices.

o gAN armer semoves the affected leaves
frd@mthe plant and putsthem under that
plamt only.

e A farmer removesthe affected leaves
from the plant and puts them aside in
the field.

e A farmer removesthe affected leaves
from the plant and putstheminadump
and coverswith soil.

e A farmer remove the affected leaves
from the plant and burnsthem.
Which of the above practice is good?
Why do you think so? Discuss with your
classmates.

A farmer used pesticides Dithane M-45
and Endrine. He sprayed both of them.by a
sprayer on the plant. Why dithhe tUse both
pesticides at atime? Thatpyear,pests were
controlled. Next year@so hetised the same.
But the pestswere notieontréied. Why did
thishappen?

If we use ‘pesticides unwisely, pests
become,resiStant to the pesticides. What
will we de.to solvethisproblem?

.: Activity-11

RESt controling practices

Inyour villagefarmers control pestsby
using different pesticidesand insecticides
for different crops. For this they use
different practices. Ask your elders the
names of pesticides that they use in the
following pest controlling practices.

RS o - Y/ 1 o

4. Burning, picking are a so the practices
wherethey usethese...........ccccevneneee.

5. Biopedticides......cccccovveeverereeeierieenes
Small holes and cuts in leaves are
evidence of damage caused by insects, often
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by caterpillars. A wart or swelling may hold
insectsinsideit. A crumpled or twisted | eaf
might show that aphids have been sucking
itsjuice. A fungal infectionisusually seen
as white, black, yellow, brown spots or a
fluffy or powdery coating onleaves. Some
discolouration also could be caused by
bacteria or viral infectiones. Root
infections like boring worms, insects or
fungus are not seen abovethe ground. But
they lead to wilting of plants.

Every plant hascharacteristicinsectsand
other living things depending on it. Some
of these associations might be useful or
harmful for the plants. For example these
help in pollination, waspsand lady bugs eat
more harmful insects. In small number

In the wild they might actually

growninoneplace, makingit easy for pests
to spread from one plant to the another,
multiply further into large number and thus
destroy the crop.

Insects are the most common
agricultural pests. They multiply rapidly

when food is plenty. At other ti they
stay dormant or their numbegsis less.
example the desert locu iRIndia

in regular cycles. The
grasshopper is see

season. Many S abundant in the
monsoons. At th the season they
lay their il to hatch only in

the n on. Do you know, why
f s pheugh the field and leave it for
o) nder the sun?

nfections. Other crop pests might be

e insects like aphids and the white
even the pests may not cause much % i des sucking plant sap aso carry viral

keep in check the plant popul atioptBut th
large number of these pestscauseim

harm. In farms and pl ons the large
numbers of the sam

carried by mammals like rats, bats,
monkeys, rabbitsand squirrelsetc. and even
by round worms mites, crabs, millipedes,
snailsand slugs.

Fig-13(a) : Aphids
A widevariety of agricultura and garden
pesticidesareavailable. A few derived from
plants like neem, tobacco and
chrysanthemum arelessdangerousto other
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(c) : Tikka Disease

living things. Others are inorganic
pesticides|ike compounds of arsenic, zinc,
sulphur, phosphorous and fluorine. A wide
variety of organic synthetic pesticidesare



commonly used. DDT (Dichloro diphenyl
trichloro ethane), BHC (Benzene hexa
chloride), Chlordane, Endrin, Aldrin,
Endosulfan and Diazinon pesticides are
usually dusted or sprayed on crops while
sometypesare put in the soil.

Some pesticides act on particular
species of pests, but many pesticides are
harmful to other harmlessand useful insects.
Using pesticides, is very harmful to our
environment.

7 ))Doyou know?

In 1960 Rachael Carson wrote abook
caled*slent spring’ inwhich she pointed
out the dangers of pesticides. Pesticides
get into the bodies of microscopic plants
and animalsin the soil and water. When
these plantsand animalsare eaten by fishg
the pesticides get into their bodies. Evén
iIf thefish are not seriously poi sonedwith :
each successive meal pesticidesbutldup
inside their bodies.

A bird that eat thesefishymight get a
concentrated letha™dose. DDT also
accumulatesin théeggShells weakening
them and making the'shells break before
hatching. There’are just two, out of the
numerguswaysthat pesticidesare eaten,
passedydown the food chain, and
dccumul até in the bodies of higher
animal sincluding human beings causing
sickness and sometimes death. Think,
how dangerousthe pesticidesare...!

How do farmersget high yield?

In addition to control pestsand diseases
proper manuring is also an important
activity inagriculture.

Why dowesupply manure?

We know that plantsrequire nutrientsto
grow, which are obtained from soil. Our
present agricultural lands have beenin use
sincelong time. Guess, what would happen
if afarmer grows sametypeof crop, inthe
samefield every year?

If you do so, the nutrients,in the soil
decrease and soil becomesinfertite, Nature
of soil is also chéanged.“\n order to
overcome this_problem, farmers add
manure to the soil ghdanure is needed for
healthy ghowth of sthe plants. Manure
contaipsshlitregen, Phosphorous, Potash
(NaP K) etc.

¢ ‘How do farmers manurethe crop?
What type of tools do they use?
¢ Do you have a compost pit in your
school / house? What material you put
init?
Manureis of two types
1. Natural Manure (Bio fertilizers)

2. Artificial
fertilizers)

Manure (Chemical

Natural Manure(Biofertilizers)

These fertilizers are formed by
decomposing plant and animal wastes. In
rural areasfarmersdump plant and animal
wastesoutside thevillagein an open space.
Some bacteria like Azatobacter and
Nitrobacter decompose it into manure
which contain nutrients. Thismanurewhen
added to the soil, provides nutrientsto the
plants.
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Artificial Manure/Chemical fertilizers:

These are prepared in factories. These
arealso called chemical fertilizers. These
are sold in the market by the names Urea,
D.A.P, Superphosphate, Potassium which
are enriched with Nitrogen, Phosphorus
and Potassium.

Think and discuss

Have you ever heard or read in the
newspapersthat farmersdoing strikesfor
fertilizers. Why doesthis happen? Why
do farmers want to get more bags of
fertilizers? Do you have any solution for
this? Make a note on your ideas about
thisand display intheWall Magazine.

L ook at the picture given and write the
constituentsin it?

Which manureisbetter ?
L et uscompare chemical, n i

u | 7
ORG ANIC
eyl GARDEN]NG

CATALOZUR
GREEN MANURE
LLFXTEN

Nitrogen

Phaosphorus

Potassium

X |“ ical Fertilizers

%)

s ( %)

Vum( %)

and which manureisbeneficia ?

able 9

Chemical ferti S

Natural fertilizers

1.These are made by the decomposition of
plantsand animal (organic) wastes.

2. Theseare prepared in open places.

3. Deposits of humuslayer isfound in the
soil.

ount of Nitrogen, Phosphorus
tassium depositsin the soil.

an

4. Lessamount of Nitrogen, phosphorusand
Potassium deposit in the soil.

5. Decrease the health of soil.

5. Increase the soil health.

Observe the table carefully, discuss with your teacher and conclude which fertilizer is

best to thefarmersand why?
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What would happen if over dosage
of manureisadded to soil?

Generally, farmers should use
fertilizerskeeping in view the nature of the
soil and the crops he wantsto grow. Some
timesin order to get more quantity of crops
he uses more amounts of fertilizers. In
turn, thisleadsto soil pollution and water
pollution. After some time soil becomes
either acidic or dkaline. Thusit bringsonly
grief to the farmers.

Irrigation

The process of watering crop plantsin
thefieldisknown asirrigation. The source
of water should be at ahigher level. So that
each and every part of thefield getswater.
WEells and canals are common sources o
water. Farmers irrigate their fields elther
manually using bullocksor by usinggtum
Therearethree methods of irrigatfonwhich
are commonly practised ingur country:.

Furrow lrrigatio

Which crops are irrigated in this
method? Discuss with your friends and
writeinyour note book.

Basin Irrigation

In this method of irrigation thefield is
just filled with water asinthe case of paddly.

Canals, tanks and wells are t
resourcesin most of thear our state.
Farmers dig small can k to

fieldsto supply wat

al bunds and removing
Itke Pistiaplantsis
. Doyou know about

akaraSangham’ (W.U.A)

k your village elders about the
Ivities taken up by the Water users
associationinyour villageand makea
report on it.

Fig-16

Sometimes field gets excess water
which the soil is unable to absorb. This
condition is called water logging. Water
logging isharmful to most cropsasit does
not alow the roots to breathe. Therefore
provision should be madefor draining the
excess amount of water from the fields.

-@ Production of Food from Plants



Farmerslearn from experience asto when
and how many timestoirrigateafield.
e Whendofarmersirrigatetheland?
e List out the water resources of your
village.
e Arethey useful to farmers?
¢ |Inwhat way thefarmersof your village
get water to the fields?
Why water is essential for plants?

Have you ever observed the plants
blossomif you water them properly? Why?

The nutrients in the soil should be

providewat @
Table - 10

transported to the plants properly. For this
it should be dissolved in water. When
nutrients are in dissolved state, only then
they are absorbed by roots and transported
to all the plant body. That’'s why farmers
water their field after adding manureto it.

. Activity-12
h&field?

When should farmersirriga

Consult the farmers
withtheinformation

Nameof thecrop

iding water

e Areal thecropsprovid
Providing wate

ith equal amount of water and in same number of times?
elds in different stages is called irrigation. Irrigation should be

eshigh quantity of water. That iswhy paddy isgrownin areaswhereplenty

isavailable. Because of marketing and supporting price, paddy isgrown all over

the try irrespective of water availability. For this farmers dig bore wells and use
ground water wherever water is not sufficient.. There is a need to shift to those crops
which requirelesswater. In some areas, recently farmersgrow fishesin paddy growing

fields.

Why do farmers provide more water to the summer crops?

Observethefollowing pictures
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Fig-17 : Ancient irrigation techniques
In the Ancient practices of agriculture,

farmers used to cultivate lands by using

motabavi, yatam, chain pump etc.

TheWater availablein wells, lakesand
canalsislifted up by different methodsin
different regions, for taking it to thefields.
Cattle or human labour is used in these
methods. So, these methods are cheaper,
but less efficient.

Nowadays pumps are commonly used
for lifting water. Dieseal, Bio gas, electrici
are used to run these pumps.

What are the ways that the farpiers
your place supply water to thefi

M oder n methods of

Duringirrigation|a t of water
is absorbed by soil before
reaching to theplant. Do you haveany idea
to protect thiSwatér 1ass? A modern device
of watering pl iscalled” Sprinkler”.

igation

Fig-18 : Sprinkler

It is used for conserving water in
Agriculture in the areas where water is
scarcely available, these sprinklers are
handy to use. It provides uniform watering
all over thefield. It works on the principle
of force of water. Observe a sprinkler if
possible or ask your teacher, How does it
works?Itisbeneficia intheway
drop of water reachesevery [
It is mainly beneficialgi
Government encou
irrigation systemsby
Drip irrigation

This met IS

ployed when the
Is poor. As the water
drop by dropthisiscalled
n. It consists of a long tube
y small tubesattached toamotor.
are madein the tubes. So that water

ranged in such away that it provide water
exactly at the place where plant roots could
recelve water. Discuss the uses of drip
irrigation.

i

Fig-19 : Drip irrigation system

. Activity-13

Visit a nearby nursery and observe
sprinklers and drip system. Prepare your
own report. Thisshould contain apparatus,
instruments used, water supplying process,
water resource, investment and
mai ntenance, meritsand demerits. For this
project you need to talk with the farmer.
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Weeding

If you observe agroundnut field with a
standing crop of ground nut plantsyou will
findthat some other plants growing there
sideby side. Theseare undesirable plants,
called "Weeds'. They should be removed
immediately.

e \Why should they be removed?

The weeds compete with the primary
crops for nutrients, water and light.
Because of these plants the prime plants
may not grow properly.

Besides competition for food, light and
water they also work as carriers for
different diseases. They also serveasahost
for different pests. Some weeds disperse

removed.

(‘Parthenium har mful to enviﬁ\

See the picture. Haves/ou seen such
plants in your surroundings? Do you

know that somea @ riendsmay have

Fig-20 : Parthenium
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Canyou name any weed that you seein
paddy field? Generally some weeds
commonly grow with some crops.

Garika, Wanza, VaripillaGaddi, Sukha
Bhogi, Dharaka, Buradha Thunga grow
along with paddy.

We can see plants like\ i ,
Amaranthus, Golagandi, Typhba, uga
grow asvegetable crop

Pogaku Mallein , Ruli Chintain
Mirchi and Co fi are the common

weeds.
&N

your nearby farmers and know the
w grow indifferent crops. Makea

Weeding is done by different methods
by the farmers. Most of the weeds are up
rooted at the time of tilling or ploughing.
Those which still remain after tilling are
manually uprooted. It is better to root out
theweedsbefore flowering. Why?

pollen grains to air which in turn cau tablejin your notebook.
respiratory diseases. Hence, they shou@ is weeding done?
t

Fig-21 : Weed harrow

Sometimesweeds are removed with the
help of weed harrow. Dante or Guntakais



generally used by the farmers to remove

If the paddy is not dried well enough.
weedsfrom thefields. Do you know, why ¢ 1T hepaddy IS not dried weil enoug

i ?
farmers keep weight (stone) on it? Draw What will happen’
the diagrams of the material used by the e Why farmers go for machinary for
farmers to remove the weeds in your harvesting crops?
village? Do not forget to writetheir names.
When the cropisfully grown the above First crop for best friends.
methods may not be suitablefor uprooting Before harvesting, paddy
weeds. So, farmers use weedicides like particularly young childrenirfthe family,
2-4D (2-4 Di Chloro Phenoxy acetic acid) collect riped grain (Pach They
to control the dicot weeds. But these : '
. make abundleand he roof of
weedicides do not work on monocots. § q or whom
By spraying weedicides, weeds are th_e\;a\r(an iy . A fOW’ or’ Wf Omlls
killed, but not the crop plantswhy? t _'S' S ' _ arm(?r s tamity
H ) friend,  sp. *Thelittle bird sparrow
arvesting makeSan the roof and eats those
How do farmersharvest the crop? say thanks to the family by
This is the most important task in its€hirping. That istheway the farmers
agriculture. Collecting grainsfromthecr |oye the nature. Think, how niceall the
by cutting the matured plant is c actions of those people?

Harvesting. During harvesting S
either pulled out or cut closeto the ground. ) Doyou know’?l

After cutting they aredriedifi the sunlight.
After themoisturehas ed, farmers To meet the food requirement of
collect theseeds. H ingisdoneeither growing population there should be an

increasein the cultivated land. But now
a days parts of the agricultural land in
rural areas remain uncultivated land
because of non availability of seeds,
power, water supply, market problems.
Farmersthinking that agricultureisanon
profitabletask.

manually or by usi

Fig22

Actually agriculture is the backbone
of our country. So young generations
For apaddy crop harvesting can be done should develop more passion towards

by hand, using asickle. After cutting, the agriculture which would be the only

grain is spread out to dry in the field for benificial professionin near future.
2to 3 days.
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Threshing

The dry plants stocks are beaten on a
hard surfaceto removethegrain. Threshing
is also done with the help of bullocks,
whichtramplethegrain.

manual winnower by using chaataand fan
or winnowing machine.

Fig-23 : Thrashing
Winnowing

In winnowing the grainsare poured out
of abasket or tray held high up, the wind
blowsthe chaff, dust and lighter seedsaside
whilethe heavy grainscollect below.

villages farmers harvest their
cropson theroadsinsted of using bullocks.
Wa dangerous practice. Some times

accidents may occur.

B e el

n harvesting Machine Fig-26 : Harvesting on roads
(Ha er) e Where do farmers harvest the crops
Now adaysit is acommon practice to inyour village?
harvest the crop withthe help of aharvester. ¢ |sharvesting samefor all crops?
After the collection of seeds farmers Harvesting is also an important task

separatethegrainand chaff by themethod i agriculture. Farmers generally use
called winnowing. For this they use a traditional methodsto harvest.
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B Activity-15

Find out the methods of harvesting in and around your villageandfill inthetable.

Name of thecrop

Typeof harvesting

Toolsused

7. Sorageof grains.

Where does your mother store Rice,
Bengal gram, Jowar Whest etc.? How does
she store them?

Usually in our houses the grains are
stored in a tin after drying them in hot
sunlight. Storage of grain is an important
task, because we do not consumetheentire
crop at atime. Farmers store the food
wait for the reasonable market price.

How do farmers storethegrai

There are different storage practicesin
our state. Naturally foo duce can be
damaged by fungi, ratsapd bacteria.

If moisture is d in the grains it
Ids (fungi). Such

nor suitable to

Fig-27

-® Production of Food from Plants

To overcome this prob
thegrainsfor2to3d fter drying

they keep th a jute bags and
ina WN.
, farmersused to store

in metalic and bamboo bins. Now
ific chemical treatments are
yed for storage of grainsin order to

em
Vect them from pests and micro

rganisms.

It is a Cold Storage Unit . Here the
vegetables, fruits, tamarind, chillies and
other products that are usually damaged
and decoloured within a short time are
stored. Asthetemperatureisvery low here,
the vegetables and fruits can be kept for a
longer time in the cold storage units.

Cold Storage

Fig-28: Cold storage unit



Crop, Agriculture, crop production, long term crops, short term crops, Kharif
season.Rabi season, Night duration, Global grain, Ploughing, plots, leveling,
Sowing, selection, seed crisis, sprouting, seed dispersal, broadcasting , seed drill,
nursery plot, Manure, pesticides, paddy planter, Biofertilizers, chemical fertilizers,
Irrigation, Furrowirrigation, Basin Irrigation, sprinklers, Dripirrigation, weeding,
weedicides, Harvesting, threshing, winnowing, cold storage units, godown

o%:rops.
term crops.

t startsfrom June

-

% What we havelearnt

e Cropsthat take 180 daysand abovefor harvesting are cal

e Cropsthat take 100 daysand below for harvesting are

e Thecropsgrownintherainy season aretermed asK
to September.

e Thecropsgrown inwinter season are call
January/April.

e |Insomeplantsflowering dependson the duratien of night.\When the night duration
iIsmorethan 12%2 hours, floweringwil

¢ |nsome plants night duration i sfiot
through out during the year.

e Preparation of soil isfun practicein Agriculture.
e Ploughing makes& and soft, so that air and water can betransported easily.
ul

abierops. It starts from October to

nfor flowering. They can flower

e Levellingthesoil i for irrigation of fields.
e Farmerssow S testing and treating with fungicides.
e Manureisgf rNatural manure ( Biofertilizers) 2. Artificial Manure
(Ch a
o Spri ipirrigation techniquesare used in drought prone areas.
ingdncreases crop yield. 2-4 Di Chloro phenoxy acetic acid is used for
i Icot weeds.

| mproveyour learning

1. State reasons why wheat is cultivated in ik

Rabi seasononly? (AS1) H%ﬁu'ﬁ. =
2. Ramaiah levelled hisfield. Somaiah’sfield has many up and downs. Who will get
morecrop yelld?Why? (AS1)
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What are the advantages of ploughing? (AS1)

Treating with fungicides before sowing the seed isnecessary. Why? (AS1)

Why do farmersdry the paddy crop after cutting them from fields? (AS 1)

Give some examples of plantsthat grow after replanting? (AS1)

Rahim removed weeds in his crop field, but David did not.Guess who get more
yield. Why? (AS2)

What is natural manure?How to prepareit? Givetwo examples? (AS 1)

Why do farmers plough their field during summer? (AS 1)

10. Rajendar cultivated cotton cropin hisfield. Hedid not get sufficient yieldh, Canfyou
guessthereasons? (AS2)

11. Placeafist full of Bengal gram (or any other seeds) seedsin abowl of water. Do
you find some seeds float while otherssink? (AS3)

- Why do some seedsfloat and others sink?
- Which seedsdo you think will germinate and why?
- Which seedsdo you think will not germinate and wh

- Which seeds do you think farmers should use inthefield.

12.  amaplant. | grow in crop fields. Farmers soon asthey seeme. Can
youtell whoam|1? (AS2)

No ok~ w

© ©

the information about chemical
fertilizersand fill thetable. Co g table in your note book. (AS4)

ients Name of the crops used

14. Prepare t from ploughing toyielding in paddy (AS5)
15. Howdo iatetheirrigation systemsused in thedrought proneareas? (AS6)
16. Narendr ed over dose of pesticides on his cotton crop. Ramesh saysitisa

iodiversity and crop yield.Can you support Ramesh? How? (AS7)

esh observed theirrigation method for paddy field. He wanted to follow the
practicefor hisMaize crop.What suggestionsdo you givehim. (AS7)

18. Take some paddy grainsand soak them in water for one day. Taketheminto watch
glassand sow theminsoil. After that observethe radicleand plumulewiththehelp
of hand lensand draw the picture of it. (AS 3)

19. What istherelation between night duration and crop field? (AS 1)

20. Inavillageall farmershave grown sametype of crop. What arethe disadvantages of
thispractice? (AS6)
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n Production of Food fromAnimals
5 ~ ,-

e eat varieties of food in our management for_get er yields in
daily life. Our food habits agriculture. la'the way, careis also
differ a lot. Some persons prefer to required iq the m ement of rearing

consume food obtained from plants and ing food, shelter, protection
somefrom animals. [

What are the food items that are
obtained from animals? Arethey obtained
directly from animals or processin
required? Werear anumber of animals
food.

Do we get our foodronly fr e R
domesticated ani mals?&the food Fig-1: Dairy farm
that is obtained fro als?Discussin Since long time, we have been using
groupsand tabul até ioninyour animalsnot only for obtaining food but also

for agriculture, transportation etc. We

note book.
_ realized their importance and domesticated
Anim ry: them.
r adopt W] .:;::n:- Do you know the period from which
d methods of | —g4BsiF wild animals were being tamed? See the
following table.
" Nameof theanimal Period of Domestication )
Dog 30,000 — 7000 BC
Sheep 11,000 — 9000 BC
Pig 9000 BC
\_ Goat 8000 BC )
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e Why did we domesticated only some
of theanimals?

Discuss in groups about things to be
taken into consideration, while
domesticating animals.

We domesticate only such of these
animals which are helpful to us. Buffalo,
cow etc are reared for milk. Hens, goats,
sheep for meat and ox, horse, bulls,
donkeysfor agriculture and transportation.
Food productionisthemainaiminrearing
theanimals.

Can we get al nutrients required for
our body by eating only plant?

We get our food from plants. But food
production from plantsalone doesnot fulfil
all our needs, so we need food frog
animals too. Production of food_ffg

animalsisasimportant asagricul&

country.

e Doal thepersonswhe@wn agricultura
fields also re ttle“and other

animals?
e |s ther ation between
agric earing or animal
ollowinginformation from
r glass.

. of familiesin agriculture.

No. of familiesin agriculturealong with
animal husbandry ........cccoceveveeeiviie e,

No. of families in animal husbandry

In our country farmers believe that
animal husbandry is part and parcel of
agriculture.

CattleRearing

People living in rural areas used to
domesticate animalslike cows, buffal oes
bullocks, goats, sheeps, p| , h

Supplying of ood,
accommodating clear and hygieniC shelters
for animals are ver t issue in
animal husband ally villagerssend

thair ani
grassi

o 0 people rear their animal in
V ur village?

Fig-2 : Cattle rearing

Have a talk with them and collect
information about cattle rearing. For this
you need a questionnaire. Following
guestions may be helpful to you. You can
add some more questions as you wish.

Production of Food from Animals




e What arethe cattle here?
e Atwhat places fodder isavailable?

e What are the places where water is
available?

e What are the necessities of rearing of
cows, buffaloes, goats and sheep?

e What are the major problems that
animal rearersgenerally face?

Earlier, villagers used to appoint a
person for cattle rearing and was paid by
them. This kind of practice is gradually
disappearing from our villages. Some of
the farmers keep their cattle in the sheds.
They do not take their cattle to the fields.
They supply fodder inthose sheds. Rearing
cattlelikebulls, cowsand buffaloesinlar
scaleis aso the samein sheds. Generall
the farmersin our country are cultivatin
theland areaof lessthan one hectare. Even

though mechanization igfincreasing in
agriculture, farmers,use bullocks for
ploughing and oth ural practices.

tural practicesby
he buffal oes.

iCulture. Besides agriculture,
cattle rearing and sheep rearing are
beneficial tofarmers. During off season for
cropping cattle rearers make fencesin the
fields at off crop seasons. They keep their
sheepsand goatsin thefenced enclosures.
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e Think in which way this practice is
helpful to the farmer as well as field
crops.

Taking careof animal healthisequally
important task in animal husbandry. Most
of thetimes cattle sheds become unclean

because of theremainsof fodder, d

urine. Dump these wastes from the

shed. Care should bet t the
n

growth of liceand tle’sbody.

Galikuntu (fo d mobuth disease) is a
common and@s iseasepartialy in
cowsand eep and goats suffer

from imiections (Nattala\Vyadhi).

asitic diseases cause damage
er and intestine. Viral and bacterial
s also affect milk production.
ticularly in rainy season, cattle are
disturbed by mosquito bite. Cattle can be
protected by covering mosquito nets.
Veterinary doctors provide treatment and
health care for these cattle.

e Where is the veterinary hospital
located in your area?

e \Who are working there and what do
they do?

Meet anearby veterinary doctor or
animal husbandry assistant, collect
information about common diseases in
cattle and prepare anote on them.

DI



Milk Production:

Our government treats producing milk
as an industry. We get milk from cattle.
L et usobservethefollowing piediagram.

Fig-3 : Milk production

m Cows Buffaloes
B Donkey, Camd, Goat, Sheep

e From which animal do we get
maximum milk?

e Apart from cows and buffal oes,

other animals provide milk?
Generaly farmersrear 1to5c in
small scaleat their homest@produce milk.

fieldsonly.

e What arethet of fodder, farmers
use at age"
o Ho@r preserve fodder for

tieyafter” harvesting?

observe the following graph. It
Sho he rate of milk production in
various countries. Observe the position of
our country. Discussinyour class, why we
arelagging behind in comparison to other
countries.

[l Milk Production

10

8.57

=~
-
s

o
-y
-

o
3

2.86 =

Milk Production per year

5

NZ AUS USA Can n Israel India
oltries

itional speciesgive
ilk per day. Murra, species
in most of the districts in our
give up to 8 liters of milk per
aryana, Jaferabad, Nagapuri arethe

st
day.
h \\‘rrlonal varietiesof cowsin our country
ich give good quantity of milk. Jersy

(England) and Holstein (Denmark) arethe
Foreign varieties. They give 25 liters of
milk per day. These foreign varieties are
crossbred with our nativeor local varieties.
They give8to 20 litersmilk per day. Cows
play vital rolein total milk production of
our country.
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observe milk packets which are

availableinthe market)

Thereareprivate and government milk
collecting and chilling centersin our state.

Fig-5: Holstein

Out of milk produced in our country
60% isused to prepare cheese, khova, ghee,
curd, milk powder and other milk products.
There are number of dairy farms in our
state. The milk in dairy farm is collected
from households and pasteurized. Milk is
preserved in packets and transported. You _
might have studied about HTST method in produc

story of micro organisms |1 lesson. m

uantities.
Pasteurization : Thisistheproc a _ _
of destructing disease causi o #Do you know in which month therate

adesh is the highest milk
atein India. Our stateistaking
to produce milk in higher

microorganisms by boiling milk of milk productionishigh?Why?
(145°F) for aperiod of 30min fter Milk productionishigher particularly
that it is immediately cooled to b in some months compared with remaining

10°C and stored. Thispr isusedin
milk chilling centres,

months. L et us observe the graph showing
milk productionin our state.

Month-wise Milk Production

o
o

©o
o

£
o

W
(=]

Milk Production
(]
o

o

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Months

ereamilk collecting centrein your
village?

e How do they collect milk and export? Graph-2.

e Do you know how they decide cost of e Why the milk production is higher
milk? during some months? Discussin your

e Whereismilk chilling center located classand find out the reasons.
in your area? (For this you need to
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4 Prof. JK. Kurian, father of white revolution in India,

worked a lot in increasing milk production through co-
operative societies to fulfil the needs of our country. He
proposed innovative activities in producing hybrid varieties
of cows and buffaloes, animal health, milk collection and
preservation. Thereisagreat improvement in production of

N milk under the scheme — Operation flood.

60 to 70% of expensesinmaintaining
animalsisfor feeding them. Animalsneed
food for two purposes. Oneisto maintain
themselves healthy and other is for
reproduction. We provide hay, green and
dry grass, oil seed cakesof groundnut etc.
used as fodder for cows and buffaloes.
These nutritious food helps to produce

more milk.

)Do you know?l

Milk production in cows start

the birth of a calf. It is often su
that after 2-3 daysof delivery, ay
be collected for human use oI hereaft

cow may produce mil aperiod of
upto 10 months. Mi

proteins, carboh @

vitamins (mainky A7Band E). Nowadays
cettlerearer. iryfarmersareusing
hormoneiif) get high quantity
of mil

ocedure;

S%should be taken while buying

cattle for milk production. The following
points should be kept in mind.

1. Select high milk producing varieties,
either traditional or hybrid.

2. Observe 2 to 3 days for average milk
production.

. Body sze, capacity of
health.

5. Consulta n%doctor, anofficia
of Direct@ husbandry.

people are experts

[ ' high producing varieties.

Now a days adulterated milk is
availablein the market. Urea, flour and
different types of substancesare used to
producemilk. Thesearepacked and sent
intothe market. How do you recognise
the original milk? What are the tests
administered to know the pureness of

milk know from your teacher.

Practicesin livestock keeping:

Being high milk yielding varieties,
livestock (The animals that are used for
milk and agriculture are called livestock)
rearing is very important. Traditional
livestock are becoming depleted because
of hybrid varieties. Let us read the
following case study to know how local
breeders conserve their livestock. Let us
read thefollowing case study.
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| amKomuraiah. My family hasbeen
maintaining local breed of bullock
called ‘Kangayam'. It is suitable for
drought areas. There are no other good
bullsin our area. Kangayamis a strong
and healthy local variety. These bulls
have small or short horn, wider shoulder
bone and larger hump. We select these
calves and feed them to become bulls.
One bull is able to serve 20 to 30 cows
reproduction ina month. The conceiving
rate is more than 80%. Very few cows
are brought for second time for mating. e charge
three cowstoo. Each of them produces upto 20 litr
because only a few people bring their cows f i

ur income hasreduced

)Do you know? Vr&epond when called by names? Do

In Odisa traditional livestéck ou have any such experience with your
Chilka buffalows are reared. They take pets?
careto avoid cross breedip@with Murra. The bones of animals are grinded and
They grazeduring night timesin brackish used as manure. L eather isanother animal
water of Chilkal ey retlrn home produce. L eather is used for manufacturing
in the morningpgi ilk Without any many productslike bags, belts, shoesetc.

extrafeed. Taismilk tastesahit salty and

\kept um out refrlgeratlon./

ry people believe that the
C ing is not the only economic
sour attle are part and parcel of our
culture. They treat them as their family
members. During some festivals they
decorate their cattle on. What occasions e S e

they decorate their cattle in your village? ' = ig-8 B 'h
Some people cal them by namesalso. Do
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Biogas: Theexcretaof animalsreared

is used to produce. Is there any biogas
center inyour village? Collect information
about biogas production from your school
library or internet and write a note on it.
Thendisplay it on wall magazine.

Meat processing from animals is
another side of animal wealth. Production
of meat in large scale takes place in
slaughter houses (Kabela). We get beef
from bulls and buffaloes, pork from pigs,
mutton from sheep and goats. These are
the prominent meat varieties.

Rearing of sheeps and goats are
more in the districts of Mahabubnagar,
Nalgonda and Warangal. Discuss the
causesin your classroom.

Poultry

Production and rearing of hens on a
large scale is generally
called poultry. Billions of
hensarereared worldwide
for eggs and chicken. We
know that farmers rear
cocksand hensinvillages.

(Natukollu). We g

Poultry has
industries i

|g-é . Local varieties

of meat about 3000-5000 million kgs per
annum,

e Are the hens reared in the poultry is
sameasour traditional varietiesreared
by farmersinthevillages?

Generally poultry farms are of two
types. One is for production of eggs and
other for meat. Broilers are ¢
used variety in poultry. They
meat. Layer arereared f
of eggs.

Natural, wild v ow fully in
5 to 6 month rollers grow fully in
just 6 to . This happens due to

[ inthe hens.

genetic modif|
hire, white Plymouth,

N
Red, white leg horn, Anoka
e eign varieties of meat giving

[
r for
ction

R
ar

sp :
V’hink and discuss — Is genetically

modified food useful or not?

Fig-10 : Broiler, Layer

Some hensreared only for production
of eggs. Some hens are able to lay 300 to
350 eggsintheir life span. But, one hasto
follow proper management techniquesup
to 21 to 72 weeksfor getting eggs.

After aperiod, the capacity of laying
eggs decreases. Thisisone of the reasons
why peoplearemoreinterested inrearing
broilers.
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Natural, country varietiesare good for
hatching purpose. Aseel, Kadaknath,
Chittagang, Longshan, Bursaarethe pure
local varieties. But the rate of production
of eggsislower than varieties mentioned
earlier.

Aseel (Berisa kodi) the Indian
traditional variety is meant for fighting
because of its high stamina and other
characters.

e Have you heard about cock fi
during some festival seasons? Thi
and discuss in your class aboutythis
type of practices which'show hu
cruelty towards ani

eggsand meat.

Local chicken oth varieties
of hen. Bydusing inCubaters chicken
breeder ckenin large scale.

ers hatch eggs by placing
broody hen.
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e Do you know how many days a hen
spends to hatch its eggs?

e Prepare a detailed note on how eggs
are laid and hatched?

A @ ,=‘J 3 g -
Fig-13 : Poultry form
anuary toApril, egg pricesare
highzDo you know what isthereason?This
IS se of most of theeggsare used for
atching. Inthisperiod, rate of hatchingis
more. Hatchability of eggs is generally
influenced by 37 to 38°C temperature. In
poultry industry hen wastes (litter) isused

asnutritional manurein agriculture.

Egg is a nutritious food. Collect
information about various nutrientsin egg
and writeanote onthemin your note book.

. Activity-1
Form a group of 5 or 6 students.
Collect different types of hensand find
their characters. If you want to know
moredetails, you needto ask henrearers
or poultry farmersinyour village. Do not
forget to collect information about the
feed and diseases, treatment by using
local technol ogy.



NECC (National Egg Co-ordination
Committee)
If youwant to beahealthy person eat egg every
day. This is the slogan of National Egg
Co-ordination Committee. Eggisagood nutritious EGG CNg-goRgm:&T ON
foodwhichiseasily availablefor all. COMMITTEE

)Do you know?l—\ Apiculture

oney production but also
useful for crop pollination.
are best pollinators of many

Emu culture
Emu is the flight less bird fr
Australia. It isthe second largest bird
the world after Ostrich. This ing

bird weightsnearly 50 kg.&hd run at
miles per hour. Emu f isasoa
commercial practi hen."Recently

farmersof Adi , Nalgonda Queen
and some of Telangana, Fig-14 _
started ng. Mest, chicks e Inwhat way honey beesare helpful in
' J 2 . - )
skin, |€ather, @il feathers eggs are the pollination? |
D in the Emu culture. Its Presently there are six well known

species of honey bees in India. Apis
dorsata, Apis indica, Apis florea, Apis
melipona, Apis trigona, Apis cerana are
the species which are available in our
country. Apis cerana honey bee hive
produces 3-10 kgs of honey per annum. A
bee hive of Apis mellifera an European
honey bee produces 25-30 kgsof honey per
annum.

gsarecostly. TheEmu market
iIsn good at present in our state.

Emu egg

Production of Food from Animals



)Do you know?|————

Honey has probably been associated
with mansincevery early days. Thefirst
proof of thisassociationisevident from
therock paintings made by the primitive
man thousands of yearsago. Man knows
about theart of beekeepingintheregions
of early civilization. The Egyptianswere
well acquainted with bee husbandry 4000
years ago as they practised migratory
beekeeping. The Rigveda, probably
written between 3000 B.C. and 2000
B.C, contains many references to bees
and honey. They named honey asadivine
food.

J

It was during the Nineteenth century
that bee keeping, as a result of scienti
research, became acommercial actiyi

Honey bee species are soci t

like antswhich livesin colamies. A ho
bee colony consistsof t pesof bees.
One queen, severd dsef workers

and few hundred

Thereis g beeinacolony.
The pri of aqueenisto lay
eggs. Thelife of queenistwotothree

y as5-6 weeksand thedrone
h Therearesterilefemaeswhich
are Workersinthehive. These bees

attend to indoor duties during first three
weeks of their lives such as secretion of
royal jelly, feeding of the brood. After three
weeks they attend outdoor duties like
collecting nectar, pollen and water. Drones
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arethe male membersof the colony. They
are very lazy and unable to gather food.
Their main duty is participating in mating.
Mating takes place in the open when the
gueen isin flight. The Drone dies during
the act or immediately as their abdomen
burst open during this process.

Sour ces of nectar

Plantswhich contain pollen

liked by beesarecal ra.
The followi me of the more
important I@ wild or cultivated.
' rus, apple, guava,
ivated field crops like
elly, wheet, cotton, sunflower;
le plants like beans, lady's finger,
; Timber yielding treeslike acacia,
, S8 and bushes, shrubsand natural and
ornamental flower plantsareall the sources
of nectar. Thebeesof acolony sometimes
rob another colony especially during
drought period.

o
b

\
: b AL
Fig-15 Bee hive

e Generaly wheredoyoufind honey Bee
hivesinyour surroundings?



—C

¢ |n which seasons we find honey Bee
hives?

e Collection of honey from hive is a
careful activity. Write a note on how
people collect honey from hives. What
did they dofor this?

The bee wax and bee venom are other
productsin Apiculture. Beevenomisused
for the preparation of * Apistincture’. Itis
used in Homeopathic treatment. Themajor
uses of bee wax are production of polish
cream, nail polish, etc,.

Production of honey in large scaleis
by providing artificial bee hives. Thehive
consists of floor board, brood chamber,
super chamber, top cover, inner cover,
frames and entrance rod. These parts c
easily be separated.

- s T——

Ive

Thehivemay bedoublewaled or single
walled. Theseartificia hivesarenot similar
to natural hives. Try to find out the
differences between thesetwo hives. To get
moreyielding of honey from the colonies,

a bee keeper has to follow some
management techniques. Various pestsand
predators attack the honey bee colonies.

Wax moths, wasps, robber flies, dragon
fliesattack honey bee colonies. King crow,
Beeeater aremore harmful during swamp
period. Bee keepers should pratect bee

s b)of high quality animal
protein. India has a coast
line of about 7500km and
thetotal availableareafor

Vng both inshore and offshoreisnearly

0.48 million square meter. In addition there
areextensveinland water areascomprising
of numerous rivers, fresh water and
brackish water lakes, reservoirs, tanks,
ponds, swamps, €tc.

Nowadaysfish and prawn cultureisa
large scaleindustry in the coastal districts
of our country. Most of thefarmers convert
their agricultural fieldsinto prawn culture
ponds. The marine water isthe big source
of fish. It isconstituted by several groups
of varying magnitude and importance. The
sardines, mackerel, crustaceans, tunas,
molluscs, catfish, ribbon fishes are some
of the marine varieties. Besides these, the
seaweeds may beincluded whichforman
important living source from the sea.

Production of Food from Animals



Prawns, lobsters, and crabstogether constitute the crustacean fishery. Murrel (korramenu),
katla(jalla), katrana(bochalu), rohu(mosu), seer (Vanjiram) arethelocal varieties.

Cultivating fish and prawn is a large

scale industry in our state. In our state
cultivating fishisdonein lakes, riversand
reserviors. Fish breed are collected
suitable to these water and reared. Fish
larvae or fish eggs are called asfish seeds
(breed). Selection of fish breed, collecting
fish seed and catching fish areim
activitiesin fish culture.

o Writealist of fishesthapare available
in your surroundin write local
namesonly.

e Do you kn chfishina
pond?
e How/'to cat inalargescae?
eries.

dig@ s marine fisheries sources
include 7500 km of coastal line and deep
seasbeyondit. Marinefisharecaught using
many kinds of fishing netsthrough fishing
boats. With the introduction of synthetic
fiber nets, there has been revolution in
fishing gear material. Fishermen catchfish
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by using machines i led mechanized

fishing. They f fish everyday.

Fig-18 Mechanized fishing

e Think what will happen if mechanized
fishing continuefor along run.

Some marinefishesof high economical
value are also found in sea water. This
includefinned fish like Mullets, Bhetki and
Peral spots, Sea fishes such as prawns,
Musselsand Oystersaswell as seaweed.

e Ask your teacher what are the uses of
Oysters?

e Tuna is an important fish which is
availableinour marinearea. Display the
information onwall magazine.

153



Inland fisheries

Fresh water resources include canals,
ponds, reservoirsand rivers. Brackishwater
resources, where seawater and fresh water
miX together, such asestuariesand lagoons
are aso important fish reservoirs. Fishing
is also done in such inland water bodies,
but theyieldisnot high.

L
k) 1‘:;3-_I_' e (e

e T - PN '\ 3
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e

of fishes or
farmin
culture systems Both local and imported
fi | used in such systems.

such asystem, acombination of five
or six*fish species are used in a single
fishpond. These speciesare selected so that
they do not compete for food among them
and have different typesof food habits. As
aresult, thefood available in al the parts
of the pond is used. As Catlas are surface
feeders. Rohusfeed in the middle zone of
the pond, Mrigals and common carps are

bottom feeders, and Grass Carps feed on
theweeds. Thisspeciescan useall thefood
in the pond without competing with each
other. Thisincreasesthefishyield fromthe
pond. Even if one species of fishes are
infected with disease it is not spread to
others.

e What is blue revolution? W
effects? Discussin your gl

important
found aongthe
tidal regionsof
he Sunderbans, the
deltas of Godavari and
If of Mannar, Pakbay, Gujarat
and around L akshadweep, Andamon
aneNikobar Island arethe areasrichin
ea weeds. They are used for human
consumption, ascattleand poultry feed, as

i
e

Zap

manure and for industrial prpos& asthe
\sourc& of Phyco colloidsli keAgar-agar./

One problem with such compositefish
culture is that many of these fishes breed
only during monsoon. Evenif fish seedis
collected from the wild, it can be mixed
with that of other species as well. So, a
major problem in fish farming is the lack
of availability of good quality seed. To
overcomethisproblem, we have now been
worked out to breed these fish in ponds
using hormonal stimulation. This has
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ensured the supply of pure fish seed in

desired quantities Fish is highly perishable. The

—~ ol processing of fishisvery importantin fish
)DO you know” | 7\ culture. There are several traditional
Estuariesareapart of theriver systems.|  methods of curing fish depending upon the

Theseareextremely interesting areas. The local demandsand export. Sun drying, semi
environmenta conditionsarein state of flux , , _ R
drying, salting and drying, pickling and pit

and the Faunaal so isacombination of fresh
and salt water species which can tolerate

curing are some of the common

considerablevariationsin salinity. employedinour State.
Fish culture is sometimes practised in e Make list of foo eservation
combination with arice crop, so that fish practicesin your
are grown in the water in the paddy field. . :
Growing fish in paddy field is also multi Animalh ultry, fishculture,
bee cultu e the major practicesin

utilitarian practice. The reason for thisis
increasing use of inorganic fertilizersand|  food Our government provides
insecticides in paddy fields which cause| o ies to improve animal food
deleterious effects on fish and predation ioh to fulfill the food requirement
for b|rd§, snakes etc. Cul.tlvatmg fishi ing popul ation.

paddy fields lower pests like stem b

Lon paddly.
K ey words &

apiculture, honeydeel wax, queen bee, drone, aguaculture, marinefisheries,
inland fisherig ing, food processing.

g food, shelter and protection to cattleto get milk, meat and other purposes

collectively called animal husbandry.
e Rearingcattleinrural areasisatraditional practice.

e During the month of October and November milk production is higher than
remaining year.

e Veterinary doctors helpsthe cattle rearersfor artificial insemination.

e Broilersaremeat yielding varietieswhereas Layersare egg yielding varieties.

¢ |Incubatorsare useful for hatching eggsartificially.
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e One should take milk and egg daily asit is the only source of cheap and easily
availablefood with all nutriousvalues.

¢ Production of honey isotherwise called apiculture.

e Beevenom isused for preparation of apistincture which isused in Hemeopathic
medicine.

e Cultivating fishinfresh and salt water iscalled aguaculture.

e Because of agua culture many agricultural lands converted into fish pondsin the
coastal districtsof Andhra Pradesh. V

e Marineand inland fisheries meet the global food needs.
%) Improveyour learning
Erfi

1. Onehoney beehiveconsistsof different
types of bees. What are they? How they
differ from each other? (AS1)

2. Makealist of characters of local variety of buffaloeswhich give good quantity of
milk inyour village? (AS1)

3. Explainthe processof hatching eggs under eninrura areas? (AS1)

4. Writeabout the accessory products produc animal husbandry. (AS1)

5. What isestuaries, how they are suitablefor marineandriver fishtolive. (AS1)

6. If you have a chance to visit illing center, what doubts would you like to
clarify? Pleaselist out th (A

7. Poultry ?Emu culture/ FH iculture. Visit any one of the aboveindustries.
Get the information fpom formers and prepare anote on this. (AS 3)

8. news papers about milk production and impurities in milk.

sphay it onwall magazine. (AS4)
9 bn about seaweeds, seakelp from your school library and writea
AS4)
10. Ob: Joultry farm and find out how do they export eggsto market? What

or transportation? (AS4)

honey bee hiveand how the beesbuiltit. Draw apicture. How doesit

? (ASYH)

: ture and animal husbandry are both sides of the same coin. How can you
jugtify this? (AS6)

ow do you appreciate the uses of cattle? (AS6)

14. What makes you amazing in division of work in Honey bee colony. Support your
answer. (AS6)

15. Conversion of agricultural lands into fish ponds leads to food crisis and
environmental pollution. Write your opinion to conduct ain debate on thisissue. (
AST7)

16. Rau stated that thereisarelationship between Animal husbandry and Agriculture.
How do you support thisstatement? (AS7)
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ne day Akshay and his father
Satyam went to Bazaar on Motor
bike. A traffic constabl e stopped them and
asked hisfather to show hisdriving license
and other documents. He showed the
driving licenseand other documents. Then
the constable asked Satyam to show the
certificate of pollution check. He did not
have one. Thetraffic constable fined hi
and asked him to go to any certi

pollution check centrefor pollutiop’tin
control certificate or the pollu eck

certificate.

Satyam went tothe on check up
centre. There the rom his
motor bike were apollution

was issued with
pollutants in the

under contro i
details of
emissi s

Fig-1 : Pollution checkup
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STOP POLLUTION SAVE
Flg -2 : Pollution certificate
Observethiscertificateand try tofind
out answersfor thefollowing questions:

1. Which department issuesthe
pollution under control certificate?

2. For how muchtimeisitvalid?

3. Forwhichtypeof vehiclehasit
been issued?

4. What isemission test? What
components aretested in the
pollution check up center?

5. What will happen if Carbon
monoxide (CO) and Hydrocarbons (HC)
readings are higher than the permissible
limits?




Discusstheseissuesin the classroom.

® |n your opinion, what is the need of
“Pollution Under Control Certificate?’

With arapid increasein the number of
vehicles, the problem of automobile
pollution has assumed greater significance.
Since the emission of smoke from motor
vehiclesisamajor sourceof air pollution,
specific standards for the permissible
limits for such emission have been
prescribed in the Motor VehiclesAct 1988
and Central Motor Vehicles Rules 1989.

All vehicleswhich arein operation for
more than ayear should undergo emission
tests every six months to obtain the
certificate of pollution under control.

The word pollution might not be neiwv
for us. Our elderstalk about the bl ue Skyy
cleanwater and fresh air that wag@vailable
intheir times.

Scientists regularky report on the
falling quality of th& environment. We
ourselves fedl thempact*ef the air and
water pollutign inpourdlives. Number of
peopl e aresuifer nggdrom diseases of the
respiratory system, for example lung
capcer, Asthma are steadily rising.

IT wedo not control pollution clean air
and water may no longer be available! You
havelearnt about theimportance of air and
water in earlier classes.

Now, wewill study about the harmful
changes taking place in our surroundings
and their effectson our lives.

@D

What isEnvironmental Pollution ?

The environment ismade up of living
and non-living componentswhich areinter
dependent. When everythingisworkingthe
way it should be, all the components of the
environment will befunctional, healthy and
balanced inthe nature.

e What will happenif harmfulorganisms
or substances enter yourbedy? How
doyou feel?

In the sameWway,if Something harmful
is introducediintothe’environment and it
gets disrupted“it=€an cause a chain of
problems affeeting all the resources, plant
andanimalslife. Thesechangesreally hurt
thetltealth and well being of living
orgamisms. Pollution therefore can be
described as the disturbance of
environmental balance caused by human
activities. It can aso be caused by chemical
substances, biological species or by
dangerousradiationsincluding sound and
heat.

Pollution is the addition to the
environment (air, water, land) of harmful
substances or energy in quantitiesthat are
harmful tolife.

What isAir pollution?

The composition of air in the
atmosphere comprises four major gases
namely nitrogen, oxygen, argon and carbon
dioxide. Other substancesare presentina
very little amount and hence, they are
collectively known as trace components.
Let us observe the composition of air in



the atmosphere shown in the in the graph

and table below: Table- 1
Componet | Symbol Volume
Nitroten N, 78% S
Oxygen O, 20.947% | € %
Argon Ar 0.923% |8 !
Pt Carbon

 Other gases Dioxide CcO
L 047%
" Carbon dioxide Other Traces | -

0-03% Water Vapour|H O

The atmosphere contains about 21% of
Oxygen which isan essential element for
survival of adl living organisms.

Itisalsoimportant for the combustion,
we read about this in the chapter
‘Combustion, flame and fuels'. Carbon
dioxidewhichis0.03% isessentia for the
process of photosynthesisin plants.

All the other components hav
own importance and all arein ural e If apersonburnstyresor driedleaves
balanced state. When this compositiog or at aparticular place, where does the
thestate of balanceinair isdisturbed either

smokeand ash go?

Airborne pollutants make it tough to
breathe and can even cause diseases like
cancer. One problem is the way winds
criss-crossthe globe, picking up pollutants
air pollutantsthat enter and carrying them all over theworld. This
disasters, such asvolcanic ishow areasfar away from wherethe actual
e . forest fires, dust and sand pollution is created can become affected,
too. Air pollutionisnot just alocal concern.

B Activity-1 - Activity-2

e Collect information from your school Oil Paper Experiment
Library for the following natural
disastersintheworld.
% Volcanic eruptions

Takethree square pieces of white paper
of 5 X 5cm size dipped in oil. Hang these
oil dipped papers at three different
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locations, say, your backyard, your school,

near a park, or a parking lot, etc. Let the

papers be there for 30 minutes. Later

observe and compareall three papers.

e What did you find on those papers
dippedinoil?

e Isthere any difference in appearance
among the papers?

e Try to find out the reason for this
difference?

e What do you conclude from
observations?

Air Pollutants

Aswe discussed above, air pollutants
arise from both man made and natural
processes. These pollutants are of two
types: Primary and Secondary pollutant

Pollutants are al so defined as pringa
pollutants resulting from combustion €
fuels and industrial operatfonSyand

secondary pollutants, those which are
produced due to rea of primary
pollutantsinthe at e.

Natural Actvit

carbon particles
and pollutetheair.

Fig-3 : Volcanic eruption

e Volcanic eruption releases various
gases and ash into the atmosphere.

e Decay of organic matter releases
Ammoniagasintotheair.

e Decay of organic matter lying under

water rel eases M ethane gas.
e The pollen grains released by plants
remain suspended intheair [ute

It.
Human activities
% Burningfuels
Burning fuelspol ir producing
' onoxide, sulphur

B -

I-:.ig-4 : Burning fuel
e Name the fuels burnt in day to day

activitiesin both rural and urban areas.
% Vehicles: Exhaust gases emitted by
motor vehiclespolluteair by producing the
harmful pollutants like sulphur dioxide,
nitrogen dioxide, carbon monoxide,
unburnt hydrocarbons, lead compoundsand
Soot.

Not for Breathing Not for Drinking




% Industries. Various industries like
granite, lime, cement etc., pollute air by
releasing pollutants such as sulphur
dioxide, nitrous oxide, chlorine, fly ash,
dust, asbestos dust etc.
e Namethefactorieslocated nearby. How
do they affect theair and water there?
% Nuclear power plants: The two
problems of nuclear power areradioactive
waste and the possibility of disasterslike
Chernobyl. Nuclear waste is dangerous
because it can cause cancer and other
health problems. The radioactive wastes
possess radio activity for at least one
millionyears. Theother problemsare melt

downs. Melt downs are provoked by too
much heat inthe power plant. Duringamelt
down the power plant makes more
Radioactive pollution.
Chernobyl Disaster

The biggest meltdown of Nuclear
power reactor in the worl [
Chernobyl, Soviet Unionin 1986.

melt down of chernobyl,
explosion and formati

cloud. The radiation.rel uring this
di%sterdirectlykill%? sof people
and affected ar: 5 miillion more. About
125,000km®1 were unusable

because joactive clouds. The
forest aged by theradioactive

)Do you know?|

Cement industries are in Mel
cheruvu, Matampally of Nalgondadigtric
and Tandoor, Karankot of Vikarab
district. Graniteindustriesarein thetost
polluted areas because granite powder,
cement dust, limestope dushis released
into the air causi ition. Thermal
power pla intRamagundam of
Peddapalli, ha of Khammam

districtsarereleasing the pollutantslike
fly ash, Sulphur dioxide and radioactive
substancescausingtheair, water and land
pollution. People are suffering fromlung
cancer and skin allergies due to the
pollutionThe people living near the
granitefactory havefaced several health
problemslikerespiratory bronchitisand
asthma. Thermal power plantspolluteair
by emitting sulphur dioxide, radio-active
substancesand fly ash.

J
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< Power Generation Plants

There are a number of power
generation plants in our country. Some
produce power by using water (Hydro
electric power plants), by using coal and
gas (Thermal power plants), by using
Radioactive elements like Uranium
(Nuclear power plants). Electricity isalso
produced from the air and tides of the
oceans. Ashdust and SO, from thethermal
power plantsare polluting the environment.
. Activity-3

Go to your school library and collect
information to make alist of these power
generation plants and where they are
located in our country.

Collect information on power
generation plantsin our country and write
theinformation in atabular form asshown
bel ow.

Table-2

S Name of the
No. power plant I

1. | Mundrathermal
power station

about the pollutants rel eased
andt [lution caused by the power plant
listed above.
% Fertilizersand Pesticides: Use of
fertilizers and pesticides in agriculture
pollute not only air but also land and water.
You already learnt these issues in the
chapter ‘ Production of food from plants'.
Discussiits effects in the class room.

162

< Deforestation: It
of forests and wood
reduction of indig
Nnow cover o the earth’s land

n dioxide for the

ation of carbon dioxide
by day resultingin global

-------

Fig-6 : Deforestation

% Chloro Flouro Carbons (CFC):
CFCs are used in refrigerators, Air
conditioners and aerosol sprays. Use of
CFCs pollutes air by depleting the ozone
layer as a result of which, harmful
ultraviolet rays reach the earth. What ill
effects do we suffer from exposureto UV
rays?
% Mining: Mining of coal and stone
releases coal dust and stonedust that cause
air pollution.

Let usread about pollutants and their

sourceswith the help of Table-3.

Not for Breathing Not for Drinking



Common pollutantsand their sources

Table-3
Pollutants Sour ces
Suspended Particul ate M atter (SPM) Automobile, power plants, boilers,
Industriesrequiring crushing and grinding
such asquarry, cement.
Chlorine (Cl,) Sea-salt production, de-chlqri
biomass burning, pulp &_papefmi
Fluorides Fertilizer, Alumini '
Sulphur dioxide (SO,) Power plants,
manufactur
refining.
Lead (Pb) Orer

Oxidesof nitrogen (NO, NO,)

Peroxy Acetyl Nitrate, (PAN)

A obiles, power plants, nitric acid
mapufacture, also asecondary pollutant

ndary pollutant

Formaldehyde (HCHO) Secondary pollutant

Ozone (O,) Secondary pollutant

Carbon monoxi 0) Automobiles, incomplete fuel
combustion.

Hydrog | phide(H..S) Pulp and paper, petroleum refining.

Hy: S Automobiles, petroleum refining

Ammoni H3)

Fertilizer plants, decomposition of dead
plantsand animals.

alist of both, inyour textbook.

Let us understand the effects of air
pollution not only in human beingsbut also
to the historical monuments. For this we
need to sudy about Tgf Maha. Do you know
currently the carsand busesarenot allowed
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-.ﬁthe table, identify the gaseous pollutants and particul ate pollutants and then make

to drive to the Tg) Mahal but the battery-
run buses or horse-drawn carriages are
allowed to reach the monument. The
Archeological department of Indiadeclared
that 2'/_km around Taj Mahal is'No drive
Zone'.




CaseSudy: TheTa Mahal
The Taj Mahal, one of the seven
wondersof theworldislocatedinAgra.
It is made of white marbles. The effect
of pollutants on it has become a matter

of concern for archeologists and
environmentalists.

Motor vehicles and the industries
located in and around Agra for rubber
processing, Chemicals, Iron foundries
Mathura oil refinery have b
responsiblefor producing pollutaatsli
SO, , NO,, smoke, dust, soot

These gases react with the rain
form acid rain. Acid r orrode the
marble of the Taj ended
Particulate M ch as the
soot particl by Mathura oil
refinery thémarblefromwhite

is in to account, the

Court of India has suggested

Sev epsto savethe Tq). Theseare:

e Switchovertocleaner fuelslike CNG
andLPG

e Useunleaded petrol invicinity of Tg
Mahal.

e Shift polluting industries to the
outside of Agracity.

Bhopal GasTragedy
UnforgettableHuman Sin
Industries are the symbols of
development. But other side of the coin
is lack of safety measures and
irresponsibility of emitting pollutants.
On second December 1984 abgut 3000
human beings died, about, 50
paralyzed and thousands of e birds,
dogs and cats died in j ht at
Bhopal. This mass uetothe
leakage of leIsocyanate (MIC)
into the air fro [ ticide factory
jonLar

bide. Thousands

sesshelplessly, crushed under the
el footof inhuman activity. Thisisthe
ableindustrial tragedy towards

air pollution.
\Oﬁat aretheeffectsof air

pollution?

Air pollution continuesto evokeagrest
deal of interest worldwide due to its
negative impacts on human health and
welfare. It causescertain diseasesincluding
shortness of breath, sorethroat, chest pain,
nausea, asthma, bronchitisand lung cancer.
Extreme effects of air pollution include
high blood pressure and cardiovascular
problems.

TheWorld Health Organi zation states
that 2.4 million people die each year from
causesdirectly attributableto air pollution
(WHO, 2007).

In addition to its negative health
impacts, air pollution is known to cause
injuriesto animals, forests and vegetation,
and aguatic ecosystems. Its impacts on



metals, structures, leather, rubber, and
fabrics include cracks, soil deterioration,
soil erosion etc.

Some of the negative effects caused by
these pollutants are discussed below.

Varioushar mful effectsof
pollutants

®,

% ParticulateM atter: Dust and smoke
spoil our cloths, reducevisibility and
affect the buildings; dust and smoke
get deposited on the leaves of the
plants. Thus affects the rate of
photosynthesisand transpiration. They
also cause Bronchitis, Asthma in
human beings. Particlesof |ead oxide
present in automobile exhaust can
causeAnaemia, Brandamageand even
death. Particles of mercury cause
Minimata disease which affect t
nervous system and can cause d

% Hydrogen Sulphide: Tarni

objects and blackens lead pai

painting. It has a like Rot
Eggs. It causesh e in humans
wheninhaedi gequantity.

% Carbonm #Sap0i SoNoUS
ith haemoglobin
dgit forms a stable
called carboxy
in. Dueto theformation of
pound haemoglobinisunable
ry oxygento variouspartsof our
ody. This leads to respiratory
problems. It causes suffocation and
may cause even desath.

% Air pollution causes ozone depletion,
Green House effect, Global warming
and Acid rain. We will read these
effectsin higher classes.
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Think and Discuss

When we go on a busy road in the
evening where adense smokeisspreadin
the surroundings. We get cough and feel
uneasy even when we close the nose with
napkins.

e Why dowefed suchdisco

Think about it. E
o |f these symptoms hat
happens?

dow poison. The
ion are not seen
er along period of time,
esent in air damage our
operty.

Activity-4 ‘

eld visit
Visit nearby factory, industry (boiled

ricemill, Brick making kiln, oil mill, food

processing mill, etc.) presentinyour area

and observe,

% Arethey pollutingair and water?If yes,
How?

% Isthereany green bt aroundthefactory?
Namethetreesthey aregrowing.

% What precautionsdothey taketo prevent

pollution?

What can wedotoreduceair
pollution?

Air pollution cannot be totally
eliminated, it can however be controlled.
Some of the methods for controlling air
pollutions are:

o Tall chimneysshould beinstalledin
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all factories to reduce air pollution
at theground level.

o The'Fuel burning equipment’ which
burns the fuel completely should be
used in homesand industries.

o Install electrostatic precipitators in
the chimneys of industries.

o Reducevehicular emissionsby using
non polluting fuelslike CNG

e Use LPG for domestic use.

o Improve the quality of fuel in
automobiles and use catalytic
convertersin them.

o Makeuseof Renewablealternative
sourceof energy like Solar Energy,
Wind Energy and Hydro Energy.

< All motor vehicles should be

maintained properly so that they

comply with pollution norms.

Use unleaded petrol

Plant and grow more and more

your surroundings.

< Weshould protect plantsand tr 0
you know about mahotsav,
Haritha Haram® a Swatch
Patashalawher. sof Saplingsare

X3

S

X3

o8

planted in July every year? But how
many saplingsare surviving? Discuss,
think about the reasons and sol utions.

Water
Pollution

Air is the important
resource for
survival. In the
water plays
our lives. Thehistory of
explainsthat they d

HEFFBB

revolution
polluted.
cau réedy human being activities.

Letusr he following news paper
cl erstand it and answer the
foll@wing questions:

< _What do you understand after reading
the newspaper clipping?

% What aretheissuesdiscussedinthis

news paper clipping?

What areits causes and effects?

How doesthe problem arise?

X/
o0

3

*¢

X/
o0

Are you also facing this type of

o a)ao:saqso..
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problems in your area? Can you Textbook. Just go through the chapter
explain reasons behind? ‘Water too little to waste’. Now we will
In the previous class we have already discuss water pollution, it causes and
discussed water, its usage and sewage water effects.
treatment. Let us see class VII Science

A Case Study of Patancheru

Patancheru isasuburban mandal headquartersin Sangareddy district, |
25km from Hyderabad. It isamajor industrial hub of Telangana State. It is the
most polluted areasin Indiawherethevillagesin the sorrounding areas ius

were badly affected by the diseases|like cancer, respiratory di diseases,
because of poisining (pollution) of air, water and land.”

The presence of pharmaceutical and chemical industries, pesti its, stedl rolling
industries, distilleries are releasing the dangerous gasegusypol lutants like Chlorine,
Hydrogen sul phide which enter theAtmosphere. M t cultura landsbecame
barren. The lives of people there depend on agriculttike and'animal husbandry. They
became helpless. Most of the people converted asworkersinthefactories.

By observing all situations, for the sake of pegple and environment, the Supreme

1. Stoppageof effluent flowi ater bodiesimmediately.
2. Providedrinking waterdo th villages.
3. Rectification of C ommon Effluent

Treatment Plant
4. Medical car [lution victims.
5. Sustan Inuousvigilancein discharge of

effluen
6. D% e Ofitreated effluentsinto sewageline.

7

L ADAE

AimyObservation of pollutantsinlocal availablewater samples.

Mater ial: Glass tumblers, water samples from tap, pond, river, well, lake, Red and

Bluelitmus papers, soap.

Procedure: Collect water samples from atap, pond, river, well and lake. Pour each

into separate glass containers. Compare these for smell, color, pH and hardness.

% pH of water samples can be determined by using litmus paper . If blue litmus paper
turnsto thered color, that water sampleisacidic in nature and if red litmusturnsto
blue, water ssmpleisbasicin nature.

% Hardnessof water can be determined using asoap. If water produces|esser foam, itis
referred to as hard water. If water produces more foam, it is called soft water.

o

8IHZ2R




Observations: Record your observationsin thefollowing table.

Table-4

Water Sample Smell

Hardness of water

pH

color

Acidic | Basic More less

Tapwater

Pond water

River water

Well water

Lakewater

Think and Discuss

Do you find any relation between
pH and hardness of water?

e Which water sasmpleiscolorless?

e Whichwater sampleissuitablefor
drinkingand why?

e Doyou find any changeingélour
and smell of water in some w.
samples?What are y@ur reasons?

e Which water pl
collectionis

f your
nature?

\ble pollutantsin

Precautiofis. While conducting the
e ' ou need to follow the

f ng@ precautions. Observe carefully
ch colour of litmus paper. Wash your
hands each time. Don't taste any water
sample. (If you have followed any more
precautions add to thelist.)

e Discuss the findings drawn from
the contents of the table and
record.
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What dov@wz water

poIIutlo

ISaunique substance, becauseit
renew and cleanse itself, by
[lutantsto settle down (through
the process of sedimentation) or break
, or by diluting the pollutantsto apoint
here they are not in harmful
concentrations. However, this natural
process takes time, and is difficult when
excessive quantities of harmful
contaminants are added to the water. And
humansare using moreand more materials
that are polluting the water. Thus, the
contamination of water with unwanted and
harmful substances such as sewage, toxic
chemicals, industrial wastesetc. iscasuing
water pollution and the substances that
pollute water are called water pollutants.

Normal water iscolorlesswithout any
smell or any unwanted substances. Thus,
water suitablefor drinking iscalled potable
water.

Most of the water resources like
rivers, tanksand canals are being polluted
by adding various pollutantsfrom factories
and by adding garbage. River with great
historical background and good resource
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for drinking and agriculture are now
becoming water stagnated dumping
garbage. L et usread about the sad story of
river Musi.

Sad Story of River Moosi

As Hyderabad has
grown in size and is
emerging asagloba mega
city, its growing water
requirements have been
met by under taking long
distance water projects over the years.
These projects are dependent on Musi
River. Thousandsof peopledepend onit for
their daily needsand livelihood. TheMusi
has been polluted for many years. The
peopleliving near the Mus  River throw
large quantities of garbage, untreated
sewage, industrial waste, dead bodies,
polythene bags, hot water and statues
deities and many other materials di
intotheriver.

The*Mus reservoir action plan pr ’

ek
L o — -
STHVAE

wasundertakento reducet [lutionlevel
in the river. Pollution €ontkel activities
include under thep are.
o Solidwaste .
e Instalatign o treatment plant.
o Provisi f #JOW cost sanitary

t of River front.

sto develop public awareness
ugh we still have along way to
cover to make Mus River absolutely free
from pollution, this programme helped in
reducing Musi river pollution to a
significant extent. Industrial wastes are
casuing water pollution in many rivers,
ponds of our state.
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. Acitivity-5

Visit your nearby pond/ lake or river
and find out the material being discharged
intoit. Prepare aBiography onit.

Whereisall of thispollution
coming from?

There are two main sources

S

Fig-7 : Polluted water stream

inite source pollution is due to
discharges from a single source, such as
an industrial site. It includes factories,
wastewater treatment facilities, septic
systems, and other sourcesthat areclearly
discharging pollutantsinto water sources.
Non definite-source pollution involves
many small sourcesthat combineto cause
significant pollution. For instance, the
movement of rain or irrigation water over
land picksup pollutants such asfertilizers,
herbicides and insecticides carries them
into rivers, lakes, reservoirs, coastal
waters, or groundwater. Non-definite
sources are more difficult to identify, as
they cannot be traced back to a particular
location. Landfills can also be a non-
definite source of pollution, if substances
leach from thelandfill into water supplies.

Water pollutants thus can be divided
into the following categories:
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Biodegradable waste: This consists
mainly of human and animal waste. The
biodegradablewaste entersthe water supply
and thus pollute the water. The waste
providesan energy source (organic carbon)
for bacteria. Organic carbonisconverted
to carbon dioxide and water, which can
cause atmospheric pollutionand acid rain;
this form of pollution is far more
widespread and problematic than other
forms of pollutants as a large supply of
organic matter in the water provides an
opportunity for oxygen-consuming
(aerobic) bacteria to multiply quickly,
consume all available oxygen, and kill all
aquaticlife.

e AsKyour teacher about aerobic bacteria
and write a note on it with few

examples.

Plants nutrients: Phosphat
nitrates, chemical fertiliz ro
agriculturerun-off duetorainandindustsial
waste enter into water throdgh sewage and
pollute the water. It helpsal to bloom,
weedsto grow an atospread. Asa
result water t and cloudy and

plantsuse up the

oxygen irwater, disrupting aquatic life,
reducing biodiversity and even killing
li s, thisenrichment of water

b rients leading to excessive plant
gro d depletion of oxygenisknown
as ‘Eutrophication’ This affects aquatic
life badly.

e Doyouknow oil dick on seawater?In
what way itisdangerousto aquaticlife?
Heat: It canbeasourceof pollutionin

water. Asthewater temperatureincreases,
170

the amount of dissolved oxygen decreases.
Thermal pollution can be natural, in case
of hot springs and shallow ponds during
summer. The discharge of water that has
been used to cool power plants or other
industrial equipment is another reason.

g N | =

en levels to survive. So thermal
ten reduces the aquatic life
ity inthewater.

ediment: It is one of the most

po
div
ymon sources of water pollution.

Sediment consists of mineral or organic
solid matter that iswashed from land into
water sources. Sediment pollution is
difficult toidentify, becauseit comesfrom
non-definite sources such as
constructional, agricultural, logging,
flooding, and city runoff. Sediment can
cause large problems, as it can clog
municipal water systems, smoother aquatic
life, and cause water to become
increasingly turbid. Turbid water can cause
thermal pollution, because it absorbsmore
solar radiation.

Hazardous and toxic chemicals:
These are usualy human-made materials
that are not used or disposed of properly.
The industrial waste contains a large
number of harmful chemicals like acids,
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alkali and metals such as arsenic, lead,
mercury and cadmium |leading to toxicity.
Domestic and personal use of chemicals
also significantly contribute to chemical
pollution. Household cleaners, dyes, paints
and solvents are also toxic, and can
accumul ate when poured down drains or
flushed down thetailet. Infact, onedrop
of used motor oil can pollute 25 litres of
water! And, people who use pesticidesin
their gardensand lawnstend to usetentimes
more pesticide per acrethan afarmer would!

Pharmaceuticals: Pharmaceuticals
and personal care products including
medications, lotions and soap, are being
found inincreasing concentrationsin lakes
and rivers causing water pollution.

Hazardous substances like fluorine
mixed in ground water cause dangeroys
diseasescalled fluorosis. See annexuré@ior,
more details.

Prevention And Controllingef
Water Pollution

Water pollution gan,be prevented or
minimized by @dopting, following
measures.

e Toxicindustr@ wastes should betreated
chemically ¢o neutralize the harmful
sabstances present in it before
distharging into riversand lakes.

e THeSawage should not bedumpedinto
the rivers directly. It should first be
treated at the sewage treatment plant to
removethe organic matter fromitinthe
form of manure.

e The use of excessive fertilizers and
pesticides should be avoided.

Theuseof synthetic detergent should be
minimized or biodegradabl e detergents
should be used.

Dead bodies of human beings and
animasshould not bethrownintorivers.
Theexcretaand other garbage should be
treated in a biogas plant to get fuel as
well asmanure.

Thewater of rivers, streé@mspponds and
lakes should be putified oreleaned. This
can be done both bygthe industries and
thegovt. Far exampl@Gangaaction plan
launchéd by:the [ndian Government.
Tre&Saneshiiubs should be planted along
the banks of therivers.

Thére should be general awareness
among the massesregarding the harmful
effects of water pollution and the ways
of prevention. Waste paper, plastics,
wastefood materialsand rotten food and
vegetables should not be thrown in to
opendrains.

Follow 4R’s to control pollution
(Reduce, Reuse, Recycleand Recover).
Reducethe usage of the materialsto the
extent possible. Go for the alternate
energy resources that can replenish
themselves without affecting
our environment.

Once the materials are used for their
primary purpose, reuse them for some
secondary purpose. e.g if you have got
your print outs on a plain white paper,
you can use the other side of the paper

once the project is over and the papers
arenolonger needed for printing. Inthis



manner you can save considerable Natural resourcesarethedivinegift

amount of treesto be cut down to meet for us by nature. We can use these
the demand of papers. resources in a meaningful way which
e Recyclingisthenext stage of reuse. will help us. If we destroy these
Most of the materials can be recycled resources human life will become an
for useand recycled again and againtill unsolvable puzzle. We should keep these
their properties are useful and are not resourcesclean and healthy n for

degraded to an extent that can prevent
their effective use.

(7 Kopwores !

us but also for future genexati

Polllution, air pollution, polluants, volcanic eruptio power plants,
Chloro Fluro Carbons (CFCs), water pollution, potab W. Xic industrial
wastes, fertilizers & pesticides, eutrophication, b|o reduce reuse,
recycle suspended particulate matter (spm n|f|cat|on carboxy

\_ Haemoglobin. )
é What we havelear nt Q ’
¢ Pollutionisany undesirable chan , chemical or biological characteristics

of air, water or soil.

¢ Air pollutionisthe contaminationef Environment by impuritieswhich may have harmful
impacts on theliving organisms and'the non- living components of the environment.

¢ Pollutantsarethe subst which contaminate the environment. Main pollutantsare

' matter; Carbon monoxide, excess carbon dioxide, oxides of sulfur

on: Burning of fuels, vehicles, industries, thermal power plants,
ts, Fertilizersand pesticides, deforestation, CFCsand mining.

e Air pollution causes various diseases like respiratory diseases, cancer, €etc.

ntamination of water with unwanted and harmful substances such as sewage,
hemicals, and industrial wasteisknown aswater pollution.

¢ Industrial wastes, sewagewaste, fertilizers, and pesticidesarereleasing pollutants that
cause water pollution.

Water borne diseasesliketyphoid, cholera, dysentery, jaundice, and diarrheaare some
of the effects of water pollution.

e Environmental pollution can be controlled taking preventive measuresusing 4R’s.
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| mproveyour lear ning T
1. How does air pollution lead to water ‘E__
pollution? (AS1) T
2. What steps can be taken up to control air L90FT3R

pollution and water pollution? (AS1)

3. Why does the increased level of nutrientsin the water affect the survival of aquatic
organisms? (AS1)
W

4. Road side plantscannot grow properly - Find your own reasons and expl your
argument. (AS1)
t

5. Sudheer is a traffic constable. What do you think about hi Give some
suggestionsto protect hishealth during duty period. (AS2

6. Writeashort note on the effects of water pollutionin yourvill gest precautions
(AS4)

7. Visit apollution check centre. Observe the proc
and record your findings. You may consider thefo
Average number of vehicleschecked inacert
vehicle, Pollutants checked for, The process of
of various pollutants, Measures t w
limits. (AS4)

8. Organizeafieldvisittoapond/ |
help of your teachers.

Observationsfollow discussion could focuson... The history of the pond or lake
or river, Water reso ailable other thanthat river/ pond/ or lake, Cultural traditions,
urc

[
ucting a pollution check
Ing areasfor your record:
iod, Timetaken to check each
ing, Permissiblelimitsof emission
ed gases are above the permissible

riyer present in or near to your villagewith the

Pollution conc f pollution, Effects of pollution on the people

living by ther well as thoseliving far away. (AS4)
9. What is aif paliutien? Make aflowchart to describeits causes and effects. (AS5)
10.Clear t water isalwayssuitablefor drinking. Comment. (AS6)

11.1f qur mo t like Tg) Mahal is effected by air pollution, what is your advice to

it2(AS6)
%\a going to talk about controlling measures of soil pollution. Prepareawrite up

(AS6)

13.To conduct aquiz program on air and water pollution, prepare five thought provoking
questions. (AS6)

14." UseBicycle—Avoid motor bikesand cars. Thisslogan is prepared by Sravani. Prepare
some more slogans on pollution. (AS7)

15.1f you areageneral manager of achemical industry what precautionswould you taketo
control air and water pollution? (AS7)

16. How to minimizethe usage of paper indaily life? (AS7)
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What isfluoross?

Look at this picture.
Do you know how and
why is he looking so?
Yes, heissuffering from
a dangerous disease
caledfluorosis, whichis
caused by intake of
fluorinated food and
water. Most of the places
in Nalgonda, Medak,
Khammam and
M ahaboobnagar districts
of our state are affected by fluorosis.

Fluorosis is a disease caused by
excessive ingestion of fluoride through
water and food. The upper limit 6f
optimum fluoride level in drinkingavater
for atropical country likelndiais0:5 PPM
(parts per million) or 0.5 Mg/l. It ISithe
total daily intake through#vater and food
that determines the develgpment of
fluorosis.

Endemic skeletal fluorosis was
identified in¢Yellareddyguda, Batlapally,
Yedavaldiw villages of Nalgonda.
Yellareddyguda, ‘Naibai and Yedavalli
villages of N algondadistrict areknownto
haveaveny high (2.0to 7.5ppm) incidence
of flugrodsis. Fluoride in take came from
food.

Fluorosis diseases are of four forms
dental, genu valgum, skeletal and
neurological. Low endemicity is those
villages, which have only cases of dental
fluorosis. In addition if there are cases of
Genu valgum, Skeletal and Crippling

forms, they should be considered as the
villages with high endemicity . Low
endemicity cases only need calcium,
magnes um and vitamin supplementationto
children and adolescents to prevent Genu
valgum deformities occurring.

All childrenliving in affected areas of
fluorosisand consuming water containing
more than 1.5 PPM of fluoride Would
develop dental fluorosis. Permanetit teeth
are affected which becomereugh;, opaque
and chalky white. Pitting and chipping of
the teeth are also same. Brewn, black or
yellow pigmeptétion IS deposited on the
teeth.

Genu valgumiisthe deformitiesof limb
bonesfiwhiel are notably seen in weight
bearing [ower limbsin childreninendemic
areas _ofefluorosis. These occur only in
poorly nourished childrenwhosedietislow
incalCiumintake.

Bony changes occur due to excessive
Ingestion of fluoride over along period of
time. Thisleads to crippling in peoplein
endemic regions beyond the age of 30
years. In these places river water is good
for drinking than well or borewell water.

These deformities are to be prevented
by providing adequate diet containing
optimum amounts of calcium in growing
children. Milk isagood source of calcium
but it is expensive. There are many
vegetables which are rich source of
calcium, magnesium and vitamin C Eg:
Finger millets, Agathi, Amaranth,
Colacasialeaves(Chamakura), Thotakura,
Ragi, Curry leaves, Poppy seed, Jaggery,
Gingelly seeds, Jowar, Cummin, Amla,
Green chilly, etc. School children are
provided milk and leafy vegetablesintheir
midday meal. The peoplelivinginflourine
rich areas need not use flouridetoothpaste.



Gram panchayat wrote some
slogans about healthy habitsonwalls. Let
usread them.

e Drink boiled water only.

e Usemosguito nets.

e Keep your surroundingsneat and
clean.

Do not |leave water to stagnate.
Eat food when itishot

Do not deficatein open, use toil

only.
e Keep food vesselseover ith lids.
A g

efore cooking.

ould happenif wedo not follow
nstructions?

e |nwhich season dowegeneraly find
more mosquitoes? How do they affect
us?

Drinking boiling water, protecting
food from reach of the flyesand avoiding

mosquito bites will help us to remain
Freedistribution by T.S. Gover nment 2020-21

fall sick?
‘Health’

Thesgnifi
We hav the
word eing used
r tly.

quite f Weuseit

ou as well as for | [w] de ot

people around uswhenwe__8-J6RE2
ings like ‘my grandmother’s health

Wash hands before eating foo isnot good’. Our teachersuseit when they
Wash hands after toilet. scold us saying ‘this is not a healthy

attitude’ . Now, the question what exactly
doesthe word ‘health’ mean? If we think
about it, we realise that it always implies
the idea of ‘being well’. We can think of
this well-being as ability for effective
functioning. Incase of our grandmothers,
their being able to go out to the market or
tovisit neighboursis‘beingwell’, and not
being ableto do suchthingsis* poor health'.

Being interested in following the
teaching in the classroom so that we can
understand the world would be called a
‘hedlthy attitude’ ; whilenot being interested
would be called the opposite.

‘Health’ istherefore astate of being
well enough to function physically,
mentally and socially with optimum
efficiency.



Per sonal and community issues,
both matter for health

If health means a state of physical,
mental and socia well-being, it cannot be
something that each one of us can achieve
entirely on our own. The health of all
organisms will depend on their
surroundings or environment. The
environment includes the physical
environment. For example every one's
hedthisat risk inacyclone. But even more
importantly, human beingslivein societies.
Our social environment, therefore, is an
important factor in our individual health.
Weliveinvillages, townsor cities. Insuch
places, even our physical environment is
decided by our social environment.
Consider what would happen if no agency
is ensuring that garbage is collected an
disposed. What would happen if no

takesresponsibility for clearing thedr
and ensuring that water does not'Collect in
the streets or open spaces? 3o, if theretsa

great dedl of garbagethr&;r streets,
orif thereisopendrai erl stagnant
around wherewelf ibility of ill
health. Thep€fg cleanliness of
surroundin very important for
individu@l heal

A -1 ‘

Ind @ut what provisions are made by
your local authority (panchayat/
municipal corporation) for the supply of
clean drinking water.

Are all the peoplein your locality able
to access this?

If they do not have adiscussion onit?

Activity-2

Find out how your local authority
manages the solid waste generated
inyour neighbourhood.

Arethese measures adequate?

e |f not, what improvem ould
you suggest?

e What couldyour f
theamount of gelid generated
duringad /W% your house?
We neefl fo health, and this
food will be garned by doing work.
For thi ortunity to dowork hasto
beynad&available. Proper economic
co and jobs hel psoneto be happy.

Thisyleads to healthy conditions. By
Wi ng each other and being afraid of
h other, we cannot be happy or healthy.
Social equality and harmony are
therefore necessary for individual health.
We can think of many other such examples
of connections between community issues
andindividua health.

Distinctions between ‘Healthy’
and ‘Diseasefree

If thisiswhat we mean by ‘health’,
what dowemean by ‘ disease’ ? Thewordis
actually self-explanatory —we can think of
it as disturbed ease. Disease, in other
words, literally means Dbeing
uncomfortable. However, theword isused
in a more limited meaning. We talk of
disease when we can find a specific and
particular cause for discomfort. Thisdoes
not mean that we haveto know the absolute

Why DoWeFall 1117



final cause; we can say that someone is
suffering from diarrhoeawithout knowing
exactly what has caused theloose motions.

We can now easily seethatitispossibleto
bein poor health without actually suffer-
ing from a particular disease. Simply not
being diseased is not the same as being
healthy. ‘ Good health’ for a dancer may
mean being ableto stretch hig’her body into
difficult but graceful positions. On the
other hand, good health for amusician may
mean having enough breathing capacity in
his/her lungsto control the notesfrom his/
her flute. To have the opportunity torealise
the unique potential inal of usisalso nec-
essary for good health. So, we can bein
poor health without there being a smple
causeintheform of anidentifiable disease.
Thisisthereason why, when wethink about

is adisease? In other words, how do we
know that there is something wrong with
the body? There are many tissues in the
body. Thesetissues make up physiological
systems or organ systems that carry out
body functions. Each of the organ systems
has specific organs as its parts, and it has
particular functions. So, the i

it helpsto digest food tak
the body. The mu
which is made

e is a disease, either the

fumetioning or the appearance of one or
m s of the body will changefor
thewprse.

These changesgiveriseto symptoms

health, we think about societies and co
munities. Onthe other hand, whenw , , :
about disease, we think about | idu and signsof disease. Symptoms of disease

sufferers.

jons essential

e State any two co

o Aret swers to the above
estio essarily the same or
erent? Why?

and its causes
What doesdiseaselook like?

. Activity-3
Formagroup withfivestudents. List
out some diseasesand their symptoms. L et

us now think alittle more about diseases.
Inthefirst place, how do weknow that there
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arethethingswefed asbeing ‘wrong’. So,
we have headache, cough, loose motions
andwound with pus; theseareadl symptoms.

These indicate that there may be a
disease, but they do not indicate what the
disease is. For example, a headache may
mean just examination stress or, very
rarely, it may mean meningitis, or any one
of adozen different diseases.

Signsof disease arewhat physicians
will look for on the basis of the symptoms.
Signs will give a little more definite
indication of the presence of a particular
disease. Physicianswill al'so get |aboratory
tests done to pinpoint the disease further.



Acuteand chronicdiseases

Themanifestations of diseasewill be
different depending on anumber of factors.
One of the most obvious factors that
determine how we perceivethe diseaseis
its duration. Some diseases last for only
very short periods of time, and these are
called acute diseases. We all know from
experiencethat the common coldlastsonly
afew days. Other allments can last for a
long time, even asmuch asalifetime, and
arecalled chronic diseases. An exampleis
theinfection causing elephantiasis, which
iIsvery common in some partsof India.

. Activity-4 ‘

e Survey your neighbourhood to find
out:

1) How many people did suff
acute diseases during the
months?

2) How many peopl€ did develop
chronic di during, this same

the ahswersto questions (1) and
Ifferent?

° theanswersto questions(2) and
(3) different?

e What do you think could be the
reason for these differences? What
do you think would be the effect of
these differences on the general
health of the population?

(g

AcuteChronicdiseasesand poor
health

Aswe canimagine, acuteand chronic
diseases have different effects on our
health. Any disease that causes poor
functioning of some part of the body will
affect our general health as well. Thisis

disease, whichistermin
not have time to cause mg
genera headlth, while '

do so.
Asan e@h nk about a cough
and cold, whi ushavefromtimeto

time. et better and becomewell
within a or so. And there are no bad
ef our health. We do not lose
weight, we do not become short of breath,
o not fed tired all the time because of

ew daysof cough and cold. But if we get

thr infected with a chronic disease such as

tuberculosis of the lungs, then being ill
over the years does make us lose weight
and feel tired all the time. We may not go
toschool for afew daysif wehave an acute
disease. But achronic disease will makeit
difficult for us to follow what is being
taught in school and reduce our ability to
learn. In other words, wearelikely to have
prolonged ill health if we have a chronic
disease. Chronic diseases therefore, have
very drastic, long-term effects on people’s
health as compared to acute diseases.

Causesof diseases

What are the causes for diarrhoea,
T.B.?How do they spread?When wethink
about causes of diseases, we must
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remember that there are many levels of
such causes. Let uslook at an example. If
there is a baby suffering from loose
motions, we can say that the cause of the
loose motionsisan infection with avirus.
So theimmediate cause of the diseaseisa
virus.

But the next questionis—wheredid
theviruscomefrom? Suppose wefind that
the virus came through unclean drinking
water. But many babiesmust have had this
unclean drinking water. So, why isit that
one baby developed |oose motions when
the other babiesdid not?

Onereason might bethat thisbaby is
not healthy. As a result, it might be more
likely to have disease when exposed to such
risk, whereas healthier babies would not.
Why is the baby not healthy? Perhaps
because it is not well nourished and does
not get enough food. So, lack of go
nourishment becomesasecond level
of the disease the baby is suffering fro
Further, why isthe baby not well rourtshed?

Perhaps because it is fro hou d
whichispaoor.
Itis also possi at the baby has

somegenetic diff
likely to suffergfro
exposed to ithout thevirus,

the ge nce or the poor
nourishinent al@newould not lead to loose
mati do become contributory

S.
C he disease.
was there no clean drinking

water for the baby? Perhaps because the
public services are poor where the baby’s
family lives. So, poverty or lack of public
services become third-level causes of the
baby’sdisease.

It will now be obvious that all
diseases will have immediate causes and
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contributory causes. Also, most diseases
will have many causes, rather than one
single cause.

How do the individual and
Environmental cleanliness acts asdisease
causing factorsthink your self?

| nfectious and non-infectious
causes

As we have seen, it iS4 t to
keep public health and ityhealth
factorsin mind whenwet
of diseases. We can
little further. Itgs u to think of the
immediate callses asbelonging
MC ne group of causes
S agents, mostly microbes

where microbes are the
iate causes are called infectious
. Thisisbecausethe microbescan
in the community, and the diseases
hey causewill spread with them.

e Do all diseases spread to people
coming in contact with asick person?

e What are the diseases that are not
spreading?

e How would a person develop those
diseases that do not spread by contact
with asick person?

On the other hand, there are also
diseases that are not caused by infectious
agents. Their causesvary, but they are not
external causes like microbes that can
spread inthe community. Instead, theseare
mostly internal, non-infectious causes.

For example, some cancers are
caused by genetic abnormalities. High
blood pressure can be caused by excessive
weight and lack of exercise. You can think
of many other diseases where the
immediate causes will not be infectious.
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Warren and M ar shall

For many years, everybody used to
think that peptic ulcers, which cause
acidity—related pain and bleeding in the
stomach and duodenum, were because of

7

N

{

N 4
.-"\.J

lifestyle reasons. Everybody thought th |
a stressful life led to a lot of a€ld '
secretion in the stomach, and evenitu e cured by a short period of treatment

from Perth, Australia, saw these
small curved bacteriainthelower
part of the stomach in many
patients. He noticed that signs of
inflammation were always present
around these bacteria. Barry
Marshall (born 1951), a young
clinical fellow, becamei

in Warren's fin and

succeeded in c the
bacteriafro rces.

In treat udies, Marshall and

Warren sho ients could be

cured of er only when the
bacter ed off from the stomach.
T tONthis pioneering discovery by
M%d Warren, peptic ulcer disease
IS longer a chronic, frequently

ling condition, but adiseasethat can

with antibiotics.

For thisachievement, Marshall and
Warren (seen in the picture) received the
Nobel prizefor physiology and medicine
in 2005.

caused peptic ulcers.

Then two Australdans made a
discovery that abacteritimylelicobacter
pylori, wasresponsi or peptic ulcers.
Robin Warren (bo wa pathol ogist

The waysifi which diseases spread,
and thegaysi ch they can betreated
an ed al'the community level would
b t for different diseases. This

epend a lot on whether the
immediate causes are infectious or non-
infectious.

e List any three reasons why you
would think that you are sick and
ought to seeadoctor. If only one of
these symptomswere present, would

 (uso)

you still go to the doctor? Why or
why not?

e In which of the following case do
you think the long-term effects on
your health are likely to be most
unpleasant?

a if yougetjaundice,
b. if you getlice,
c. if yougetacne.

Why?
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| nfectious Diseases
| nfectiousagents

We have seen that the entire diversity seenintheliving world can beclassifiedinto a
few groups. This classification is based on common characteristics between different
organisms. Organismsthat can cause disease are found in awide range of such categories
of classification. Some of them are viruses, some are bacteria, some are fungi, some are

single-celled animals or protozoans. Some diseases are also caused by mu
organisms, such asworms and insects of different kinds.

icellular

500 un

e

P
|

e
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o
%
v

¥ ]
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Fig-1(a) Picture of SARS viruses coming out (see
examples) of the surface of an infected cell. The
represents 500 nanometres, which ishalf amic

of how small thethingswe arelo
Courtesy: Emerging InfectiousD

VFig-l(b) Picture of staphylococci, the bacteria
i which can cause acne. The scale of theimageis

indicated by the line at top left, which is5
micrometresiong.

rotozoan organismresponsible
for dleeping sickness. Theorganism
islying next to a saucer-shaped red

blood cell to give an idea of the
scale.

Fig-2(b) Picture of Leishmania, the
protozoan organism that causeskala-
azar. Theorganismsare oval-shaped,

and each has one long whip-like

structure. Oneorganism (arrow) is

dividing, while a cell of the immune

system (lower right) hasgripped on
the two whips of the dividing
organism and is sending cell

processes up to eat up the organism.
Theimmune cell is about ten

micrometresin diameter.

Fig-2(c) Picture of an adult
roundworm (Ascaris
lumbricoidesis the technical
name) from the small intestine.
Theruler next toit showsfour
centimetresto give usan idea of
thescale.
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Common examples of diseases
caused by viruses are the common cold,
influenza, denguefever and AIDS. Diseases
liketyphoidfever, cholera, tuberculosisand
anthrax are caused by bacteria. Many
common skin infections are caused by
different kinds of fungi. Microorganisms
like protozoan cause diseaseslike Maaria
(Plasmodium) and Kala-Azar (Leish-
mania). All of us have also come across
intestinal worm infections, as well as
diseases like elephantiasis caused by
different species of worms.

Why isit important that we think of
these categories of infectious agents? The
answer is that these categories are
important factorsin deciding what kind of
treatment to use. Members of each one of
these groups—viruses, bacteria, and so on
— have many biological characteristicsin
common.

All viruses, for example, live in&id

host cells, whereas bacteriavery rafely
Viruses, bacteria and fungi multiplyaery

quickly, whilewormsmultiply very Sowly
In comparison. Taxonomi ,al bacteria
are closely related t h o than to

virusesandvicever that many
important life aresimilar in the
bacteriagroyp.b t shared with the

Virus grouprA It, drugs that block
one of these |if@ processesin one member
0 isitkely to be effective against

f r
members of the group. But the
sam will not work against amicrobe

belonging to adifferent group.

Asanexample, let ustakeantibiotics.
They commonly block biochemical
pathways important for bacteria. Many
bacteria, for example, make acell-wall to
protect themselves. The antibiotic
penicillin blocks the bacterial processes

that build the cell wall. As a result, the
growing bacteria become unable to make
cell-walls, and die easily. Human cellsdo
not make acell-wall anyway, so penicillin
cannot have such an effect on us. Penicillin
will havethiseffect on any bacteriathat use
such processes for making cell-walls.
Similarly, many antibiotics work against

working against one.

But virusesdo not
at dl, andthat isther:

do not work against tions. If we
haveacommo ng antibioticsdoes
not reduce t Iy ‘or the duration of
the di r, if we also get a

bact alongwiththeviral cold,
[ Wbioticswill help. Eventhen, the
ill work only against the
ial part of theinfection, not theviral

lon.
Activity-5

e Find out how many of you in your

classhad cold/cough/fever recently.

e How longdidtheillnesslast?

e How many of you took antibiotics
(ask your parents if you had
antibiotics)?

e How long did they suffer who took
antibiotic pills?

e Howlongdidthey suffer whodid not
take antibiotic pills?

e |sthereadifference between these
two groups?

e |f yes, why?If not, why not?

M eansof spread

How do infectious diseases spread?
Many microbial agents can commonly
move from an affected person to someone

Why DoWeFall 1117



elsein avariety of ways. In other words,
they canbe’ communicated’, and soareaso
called communicable diseases.

Such disease-causing microbes can
spread through the air. Thisoccursthrough
thelittledropletsthrown out by aninfected
person who sneezes or coughs. Someone
standing close by can breathe in these
droplets, and the microbes get a chance to
start a new infection. Examples of such
diseases spread through the air are the
common cold, pneumoniaand tuberculosis.

We al have had the experience of
sitting near someone suffering fromacold
and catching it ourselves. Obvioudly, the
more crowded our living conditionsare, the
morelikely itisthat such airborne diseases
will spread.

Small droplets
evaporate to droplet Ventilation-
nuclei in this zone Droplefnuclei' """ * 77~ -
e o~ 275 Carried in air
e S——7

: currents for
minutes to hours

edroplet nucle recirculate
risk to everybody. Overcrowded
and poorly ventilated housing istherefore
a mgjor factor in the spread of airborne
diseases.

Diseases can also be spread through
water. This occurs if the excreta from
someone suffering from an infectious gut
disease, such ascholera, get mixed withthe
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drinking water used by peopleliving nearby.
The cholera causing microbes will enter
new hoststhrough thewater they drink and
cause disease in them. Such diseases are
much morelikely to spread in the absence
of safe suppliesof drinking water.

The sexual act is one of the closest

physical contact two people can with
each other. Not surprisin

microbia diseasessuch IDS
that aretransmitted b tfrom
one partner to the ever, such
sexualy transmi arenot spread
by casual physical . Casual physical
contacts ificl shakes and sports,
like ' r by any of the other ways
in_whi e touch each other socially.

he sexual contact, the AIDS

can also spread through blood-to-
contact with infected people or from
infected mother to her baby during
pregnancy or through breast feeding. Now
adays medicines are available to prevent
transmission of HIV from affected mother
to baby.

Weliveinan environment that isfull
of many other creaturesapart fromus. Itis
inevitable that many diseases will be
transmitted by other animals. Theseanimals
carry the infecting agents from a sick
person to another potential host. These
animalsarethustheintermediariesand are
called vectors. The commonest vectorswe
all know are mosquitoes. In many species
of mosquitoes, the females need highly
nutritious food in the form of blood in
order to be able to lay mature eggs.
Mosguitoes feed on many warm-blooded
animals, including us. Inthisway, they can
transfer diseases from person to person.



Organ-specificand Tissue specificm

The disease-causing microbes enter
the body through these different m
Where do they go then? The body isyéry
large when compared to the micr :
there are many possible places, S or
tissues, where they could go. D I
microbes go to the sam

or do they go to differ ?

s Seem
to have evolv on different
parts of the , thisselectionis
connect t of entry. If they

1a the nose, they are
lungs. Thisisseeninthe

lining¥Ke typhoid causing bacteria. Or they
can go to the liver, like the viruses that
causejaundice.

But thisneed not always bethe case.
Aninfection like HIV, that comesinto the
body viathe sexual organs, will spread to
lymph nodes all over the body. Maaria-
causing microbes, entering through a

ito bite, will gototheliver, and then
red blood cells. The virus causing
anese encephalitis, or brain fever, will
similarly enter through amosquito bite. But
it goes on to infect the brain.

Thesignsand symptoms of adisease
will thus depend on the tissue or organ
whichthe microbetargets. If thelungsare
the targets, then symptoms will be cough
and breathlessness. If theliver istargeted,
there will be jaundice. If the brain is the
target, we will observe headaches,
vomiting, fitsor unconsciousness. We can
imagine what the symptoms and signs of
an infection will be if we know what the
target tissue or organis, and the functions
that are carried out by thistissue or organ.

In addition to these tissue-specific
effects of infectious disease, there will be
other common effects too. Most of these
common effects depend on thefact that the
body’s immune system is activated in
response to infection. An active immune
system recruits many cellsto the affected
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tissue to kill off the disease-causing
microbes. This recruitment process is
called inflammation. As a part of this
process, there are local effects such as
swelling and pain, and general effectssuch
asfever.

In some cases, the tissue-specificity
of the infection leads to very general-
seeming effects. For example, in HIV
infection, the virus goes to the immune
system and damages its function. Thus,
many of the effects of HIV-AIDS are
because the body can no longer fight with
many infections that we face every day.
Instead, even common cold can become
pneumonia. Similarly, aminor gut infection
can produce mgjor diarrhoea with blood
loss. Ultimately, itisthese other infections
that kill people suffering from HIV-AIDS.

Itisalso important to remember that
the severity of disease manifestations
depend on the number of microbesin t
body. If the number of microbes is
small, the disease manifestations
minor or unnoticed. But if the
the samemicrobeislarge, the di
be severe enough to be life-threatening.
Theimmune systemis factor that

determines the n icrobes
survivingin the I look into
this aspect ali in the chapter.
Princi

at arejthe steps taken by your
ufall sick? Haveyou ever
hy you sometimes feel better if
for some time? When does the
treatment involve medicines?

Based on what we havelearnt sofar,
it would appear that there are two waysto
treat an infectious disease. One would be
to reduce the effects of (or control) the
disease and the other to kill the cause of
the disease. For the first, we can provide
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treatment that will reduce the symptoms.
The symptoms are usually because of
inflammation. For example, we can take
medicines that bring down fever, reduce
pain or loose motions. We can take bed rest
so that we can conserve our energy. which
may be directed to healing.

But this k| nd of symptom- d| rected

fungi and protozoa_
psof organismswill have
tial biochemical life process
uliar to that group and not

sses may be pathways for the
thesisof new substances or medication.

These pathways will not be used by
useither. For example, our cellsmay make
new substances by a mechanism different
from that used by bacteria. We havetofind
a drug that blocks the bacterial synthesis
of pathway without affecting our own. This
iswhat is achieved by the antibiotics that
weareadl familiar with. Similarly, thereare
drugsthat kill protozoasuch asthemaarial
parasite.

One reason why making anti-viral
medicines is harder than making
antibacterial medicinesisthat viruseshave
few biochemica mechanismsof their own.
They enter our cellsand use our machinery
for their life processes. This means that
there are relatively few virus-specific
targets to aim at. Despite this limitation,
therearenow effectiveanti-vira drugs, for
example, thedrugsthat keep HIV infection
under control.

(155)



Principlesof prevention

All of what we have talked about so
far dealswith how to get rid of aninfection
in someonewho hasthe disease. But there
are three limitations of this approach to
dealing with infectious disease. The first
is that once someone has a disease, their
body functionsare damaged and may never
recover completely. The second is that
treatment will taketime, which meansthat
someone suffering from adiseaseislikely
to be bedridden for some time even if we
can give proper treatment. Over a period
of timethethirdisthat the person suffering
from an infectious disease can serve asthe
source from where the infection may
spread to other people. This leads to the
multiplication of the above difficulties. It
isbecause of such reasonsthat prevention
of diseasesis better than their cure.

general principles to prevent infectious
diseases. To appreciate those principles, let
usask aquestion we have not looked at so
far. Normally, we arefaced with infections
every day. If someoneis suffering from a
coughand cold intheclass, itislikely that
the children sitting around will be exposed
to the infection. But all of them do not
actually suffer from the disease. ?

Thisis because thei

of our body is norm iRg off
microbes. We have cellst aisein
killing infecting mi cellsgo

into action eac ecting microbes
enter the bo e successful, we
do not agtu come down with any
di e cells manageto kill

long before it assumes
rtions. Aswe noted earlier, if
of the infecting microbes is
con IIed the manifestations of disease

e minor. In other words, becoming

microbe does not necessarily mean

How can we prevent diseases? Ther
t al and
g)ee\;vghw;ysse ;)Sr;eg_reﬂzr : :r?erglnflvsp% posed to or infected with an infectious

preventing infections mostly
preventing exposure. How canwe pr
exposure to infectious microbes?

If we look at thé'm
spreading, we can
For airborne mic

microbes, We event exposure by
providifg safe@rinking water. Thiscan be
g the water to kill any

q :
ontamination. For vector-borne
infegti@®ns, we can provide clean

environmentsfor example, free of breeding
ground of infectious disease causing
organismsandtheir vectors. |nother words,
public hygiene is one basic key to the
prevention of infectious diseases.

In addition to theseissuesthat relate
to the environment, there are some other

L (uso)

s of their

devel oping noticeabl e disease.

So, one way of looking at severe
infectious diseases is that it represents a
lack of successof theimmune system. The
functioning of theimmune system, likeany
other systemin our body, will not be good
if proper and sufficient nourishment and
foodisnot available. Therefore, the second
basic principle of prevention of infectious
disease is the availability of proper and
sufficient food for everyone.

. Activity-6

e Conduct asurvey in your locality.
Talk to ten families who are well-
off and ten who are very poor (in
your estimation). Both sets of
families should have children who
arebelow fiveyearsof age. Measure
the heights of these children. Draw
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agraph of the height of each child
against its age for both sets of
families.

e |sthereany difference between the
groups?If yes, why?

e |Ifthereisnodifference, doyouthink
that your findings mean that being
well-off or poor does not matter for
hedth?

These are the general ways of
preventing infections. What are the
specific ways? They relate to a special
property of theimmune system that usually
fights off microbial infections. Let uscite
an example to try and understand this
property.

These days, there is no smallpox
anywhere in the world. But as recently as
50 yearsago, smallpox epidemicswere not
at all uncommon. In such an epidemic,
people used to be very afraid of coming

near someone suffering from the disease
sincethey were afraid of getting infected.

However, there was one group of
people who did not have this fear. These
peoplewould provide nursing carefor the
victims of smallpox. Thiswas a group of
people who had smallpox earlier and
survived it. In other words, if you had
smallpox once, there would be Qe
of suffering from it again. S, h

This happen se when the
immune syste fi ognises” an
infectious m| obegit “kesponds’ against

"it specifically. So

icular microbe, or its
ter the body, theimmune

nciple of immunisation.

I mMmunisation

Traditional Indian and Chinese
medicinal systems sometimes
deliberately rubbed the skin crustsfrom
smallpox victims into the skin of
healthy people. They thus hoped to
induce a mild form of smallpox that
would create resistance against the
disease.

Two centuries ago, an English
physician named Edward Jenner,
realized that milk maids who had
cowpox did not catch smallpox even
during epidemics. Cowpox is a very
mild disease. Jenner tried deliberately
giving cowpox to people (ashe can be
seen doing in the picture), and found
that they were now resistant to
smallpox. This was because the
smallpox virusisclosely related to the
cowpox virus. ‘Cow’ is‘vacca inLatin,
and cowpox is ‘vaccinia . From these
roots, theword ‘ vaccination’ hascome
into our usage.
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We can now see that, as a general
principle, wecan‘pool’ theimmunesystem
into developing amemory for aparticular
infection by putting something, that mimics
the microbe we want to vaccinate against,
into the body. Thisdoesnot actually cause
the disease but this would prevent any
subsequent exposure to the infecting
microbe from turning into actual disease.

Many such vaccinesare now available
for preventing awholerange of infectious
diseases, and provide a disease-specific
means of prevention. There are vaccines
against tetanus, diphtheria, whooping
cough, measles, polio and many others.
These form the public health programme
of childhood immunisation for preventing
infectious diseases.

exposed to the virusthrough water. Under
these circumstances, would you take the
vaccine?
. Activity-7

Rabies virus is spread by the bite of
infected dogsand other animals. Thereare
anti-rabies vaccines for both humans and
animals. Find out the plan of y

neighbourhood. Are

adequate? I not, what

you suggest?
take'ut ood when we are

are the different means by

infectious diseases are
read?

your school to reduce the

Of course, such a programme can b

useful only if such heath measur e VWhat precautions can you take in
availableto all children. Can you

reasons, why thisshould be so’?&e

Some hepatitis viru hich

jaundice, are transmitt ough water.
Thereisavaccinefor gmeof them, hepatitis

A, in the market

majority of
f Indiaare aready
y thetimethey are

incidence of infectious diseases?

e What isimmunisation?

e What are the immunisation
programmes available at the
nearest health centre in your
locality? What frequently seen are
the health problemsin your area?

disease, manifestation, immunization.

galth, disease, acute disease, chronic disease, infective disease, non infective

% What wehavelearnt

e Hedthisastate of physical, mental and social well-being.
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e Thehedthof anindividual isdependent on his/her physical surroundingsand his/
her economic status.

e Diseasesareclassified asacute or chronic, depending on their duration.

e Disease may be due to infectious or non-infectious causes.

¢ |nfectiousagentsbe ongto different categoriesof organismsand may be unicellular
and microscopic or multicellular.

e The category to which a disease-causing organism belongs decides theV

treatment.

e [nfectiousagentsare spread through air, water, physical contact or

e Prevention of disease is more desirable than its successful tr

e |nfectiousdiseasescan be prevented by public health hygienem at reduce
exposure to infectious agents.

¢ |nfectiousdiseasescan also beprevented by usingi

e Effective prevention of infectiousdiseasesinthe
should have accessto public hygieneand i [

| Ssati

more sick people t
community. Find out
getting sick herself/hi

a s wD

are @ questionnaire to collect the information from your local health worker
reading of diseases? (AS6)
many timesdid youfall ill inthelast oneyear?What weretheillnesses? (AS7)
Think of one changeyou could makeinyour habitsin order to avoid any of/most
of the aboveillnesses.

b) Think of one change you would wish for inyour surroundingsin order to avoid
any of/most of the aboveillnesses.
9. Conduct asurvey inyour neighbourhood to find out what the three most common
diseases are. Suggest three steps that could be taken by your local authorities to
bring down the incidence of these diseases. (AS7)

Freedistribution by T.S. Gover nment 2020-21 @_




LEARNING OUTCOMES
__LEARNING ouTcoviEs I 510 oGy

The learner.... CLASS 8_

® Differentiates organisms
Such as plant & animal cells,
viviparous & oviparous animals on the
basis of their properties, structure & functions.
® (lassifies organisms based on characteristics.
Ex. Kharif & Rabi crops, useful & harmful mi rganisms,
Asexual & Sexual reproductions.
Exhuastible & in exhaustible natural resou g
® Conducts simple investigations to seek 0 queries.
e.g., Why do we add Salt / Sugar in pickles), jams, & murabbas?
® Relates processes & Phenomenon wi
E.g smog formation with the presence

deterioration of movements
® Explains processes & phe -Eg. reproduction in

human & animals
® Prepares slides of micﬁgam s, Onion peel human
check cells etc. andgdescribes their microscopic features.
® Draws labelled diagrams / flow charts. E.g., Structure of
cell, human reproduetive organs.

® Applies lea of scientific concept in day to day life.
E.g Segrega egradable & non-biodegradable

pollutants in air,

wastesd@ncpéasing crop prodution, challenging myths &
tab arding adolescence.
® DiScuss preciates stories of scientific discoveries.

s efforts to protect invirronment.
sing resources judiciously, making controlled use of
lizers & pesticides.
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