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Exploring science and mathematics

8.5. ATUT SR ersila

Microorganisms at our doorstep

MNes

Introduction

TTaATeRTe AT JTS[EToed] TR qoaTl Sqeh] TR BIT. T I3 STFATARa fhdl ST TS AR
HTT Act. BB IV T BTG Bledadles Arecl e, TgdT AT 3730 Sl BRA a7 < ATel. 3130 Sda,
CRIET SRR I, BRTANTRIT SRV A AT ST TS SeSer Siiavay (Foiid) i1 el fafderdr
RIGUATTS!/FHSA HUATATS] U HewdTd] 317 ABAI, & JFele] Sl&Hd ATe H17?

In the rainy season, puddles are formed in our surroundings. We enjoy jumping over or into such puddles. Sometimes, we
have sailed paper boats in them. Often we do not pay too much attention to such places. Do you know that such puddles, the
holes in the drainage covers, even the soil in the backyard, can be of immense significance for learning/understanding about
tiny life-forms, and their varieties?

3TV RATD TSR AR BRa SRICAT, AT AT IRERTT 3N HHAT 30T ] SEFSGS SHaxayid]
(GeATarar) AR Hd]. TS UTgdT, T fSHTUN STITAT BRI-HT MMeDd o | AT TRARTANS DIVITE ] STARITAT
AT fehaT IO T3 TITaT ha 3107 GeH 21 SIS ST STl B 1eIed] RIdb e, R A JITS[ETS[] BV See el
Sy e, AT 211 TS, 3 Tl bl “fafqerdr €1 sitaraes! wor e !”

We shall explore our immediate surroundings, i.e. our doorstep, to learn about the tiny life-forms (microorganisms) in the
local context. Let us see what we can find in these places. We can collect some soil or sample from a puddle anywhere in our
surrounding and use our skills with the microscope to explore what lies around us. As they say, variety is the spice of life!

JTAT YIS HeheUHT HIgHd 3TTad hl?
Are you familiar with these ideas?

* UBYAR 3T a5 Ui Aot

unicellular and multicellular organisms
. T

classification of living organisms

S et 1: THAT MST ol

Task 1: Collect a sample

@ Materials

SIS IRERTAS T : Hldldlﬂtﬁl TCRTT SIHUERI a3, $db, [ABR, TSTE Aicies LHULIIt{:Pff :PiﬁTﬁEﬂ
PRUYIAIC] GE Sdl, Tl gTal (Hud fAfRies fdhdl ToTamiics Urvdre T el BRI ISIER] el Alad

W,Wm@vﬁw)

Samples from the local environment: soil sample, water sample (from puddles, drainage covers, wells, ponds etc.) small
containers, spoon, etc.

TRINTRITGS IS AT : TIE!, WIS IS, Jawcl, 531, BIdTcs i, YeHaRNT, HIavg], SHuie], fsesic sy, |ev]

Lab material: test tubes, test tube stand, droppers, brush, hand lens, microscope, slide, coverslip, detergent, soap.
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o5 AT : RIS, BTG, 3TTesd BIIE, 3da (TITT A1fecd « A1 U4, Hiid UfRas, fade arre, faaeugh)
Stationery items: pencil, paper, graph paper, labels (optional items: marker pen, coloured pencils, sticky notes, sticky tape)

T2 1: STRIHL BII-DTY IAY b ?
Q1. What do puddles contain?

T2 2: STeg] e ST SIS YETEN HIAadId Blaoigdd Ulees, T&T JFRTal B favies i JreTal H1d STgHd 31705 ?

Q2. When you observe these puddles carefully over a period of time, what are your experiences and what do you notice?

T2 3: SR SIFITYISI| Jre! hde PIRSAT AT FRIETT dhes IR T Siid S $17 T SR 81 A, & SN HIg
31705 3Tl Tes — AT, UTof bl gaT?

Q3. Instead of a puddle, if you were to observe just dry soil, would you find organisms in it? If so, where do you think these
come from - soil, water, or air?

U3 4: STFIALIS AT ARK b3 Bl AN STtaadi< BT BId 3R ?
Q4. When the wet soil in a puddle dries up, what happens to the life-forms in it?

T2 5: 39T [EuIT=AT UTvaTedT SaHe] Siiaway A Bl ? JFeTA 34 HT ared ?
Q5. Will there be life-forms in a drop of clear water? Why do you think so?
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T2 6: TAT Sloai=il 7 fEqun=at M1 Phaes YewTaiiRares d aTad V=T STaRaui= HTd T Tl ?
Q6. What do we call the life-forms that are visible under the microscope but not with the naked eye?

T Mo HETAT TehdT SITS[aTSIeaT URERTT AT, SISl 9T, YTvlt Al WResel TETe S9d (dhal TCRIET SR
G FNYL. 32N ST fehal TSR STHUl RITAR MO fSHITTAR S febel PIRST 3] 2B, <Teiies grogrer fopar
AT T JFeTesT M BRAT Jges D172
In your school ground/backyard, locate some puddles and/or a drainage cover with pits that are filled with soil, leaves, water,
etc. These puddles or pits on the drainage covers may be dry or wet depending on the season and place. Can you collect a
sample of soil or water from such places?

T3 7: 3T AT ST DIRST A A T 96! Y DT BRI ?

Q7. How will you collect a dry soil sample and a wet soil sample?

el 2: FRteror &, quist @, R et snfor Aig wher

Task 2: Observe, describe, draw, and record

>

(3 NS
Materials
GeASRATE! HIS U : e Y GeHa3N, TICHI (HHRT), (TR A1 « AT, HAren ARIbhIHIeR)

Microscope setup: ordinary compound microscope, smartphone (as a digital camera), (optional items: ocular eyepiece,
stage micrometre).

GaTes Heliedl Jeet T Hraug] AR e o GeaaIEres] fRIeT HRUMR ATl
In the following task, you will prepare a slide of the sample and observe it under the microscope.

1. THAT BIAUST TAR BRI — el el hosed] TS U AT Hravgiar 5g- ITdR SThUIE] Sal.
Prepare your slide - Place a drop of your sample on the slide and cover it with a cover-slip.

2. BIAUEIARIE SR Urvll fEUdTE (blotting paper) fdhaT &3y HITe JiedT AR 3 €1
Pat off the excess water on the slide with a blotting paper.

3. YEHSAIRITe! PHTaUS! S 10X IR RIS BT, FHradg =l §d WrT FRIE B3 Jrele] $1a-H1Y e
RIEIBIEENE

Observe the slide under the 10x objective lens. Explore all the areas of the slide and note the variety of objects you see.

4. Treror SRamT RIS qEIEATT Shavay faeaRT 10x Uell A [ erfcrear agATRaTes! < STavay Uel.
i FR1eTo7 T 37T e JS T ATBRTT i BT
Once you find an object to observe, change the objective lens to the higher magnification and observe the same object.
Observe the living organisms, and note the relative sizes.
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FReToT AT GeraRITT Ul fAzTTes e Aot (AR fG2nes eFar x gl fazme &wan)

G CHICINERICREAE R e 3ATe.

Calculate the total magnification (i.e. magnification of eyepiece X magnification of objective lens) while observing.

Total magnification is times.

T3 1. el GEISIETS | B -1y Uliges ? GeralRdTe! Jrel YIigoied] STiavadidl AT, 3HIRAT, 3THTR, I3, T 3707
BTN SeATaId Juie JHET 31T Bl

Q1. What do you observe under the microscope (visual field)? Describe it in your own words in terms of the number of
organisms, sizes, shapes, colours, location, movement, etc.

2 2. e ETes] UTfgosed MET Aofla ared & oiid Sired o gl i, JFeTe] 3R &l d1ed ?

Q2. Are the objects that you see living or non-living? Why do you think so?

feoyeT & I=AT HTGTAR fehaT AT HITETAR, JreTAT YeaalkgTe! of fades e o3 Hrel. JHedl gEIasITd aijc PleT AToT
T IJoT Jre! GeAaI Ao o UTfees ATJAR GeHoiidid T, ATBRAM (Sidl, $al 5.), 3MHR, 3, W1 Iid & Pral.
On a plain paper or graph paper provided to you, draw what you observed. Draw a circle of your visual field and use the space
inside the circle to draw the microorganisms that you observed according to their position, size, shape, colour, and so on.

ST R qe e AT Braug i el (FRIeTor BT, SN0 GRaETd 94 HIg grel bosedl MRIevral [ Hrel.

Change the magnification and draw what you see, again following the same method of drawing inside the circle of visual field.

HICHI fehdl HART ITu=e el FIRIeT0T Posedt Siiaadidl BT dig <l gaedl Temed aad Rieresr qrear. Rierd
foremeai< Brecse a3 U d3ad deRITaxdIes dv1q b AT 8T el G fbdl JRINTRITes i 2D

Using a smartphone or a camera, click pictures of the life-forms that you observed in the visual field. Share the photographs
with the group and the teacher. Teachers can also collect students’ drawings and prepare charts. These charts can be placed in
the classroom or lab.

feneiaT gaHe =T fhdT SaR e 1 Sradg i MRIeT] B i BIeced SHeT M AT &1 HRITST .
fafare =i fAReTor SR Siiavauiae) fafqerd aire @1, 2 ursrge dieafed o1, fqemeaiar feresear fFrlevriax ==l ox.
Ask the students to see each other’s or other groups’ slides, and compare the notes and diagrams. Encourage them to see if
there is a diversity in the life-forms among the various samples. Discuss the students” observations.

2 3. GEHOIE ATGR Febeiles, 37T SO BTe] TTeb! [SehT0N ! 1Y 2ATe3 D172 T BRI febell ATl TRERT
[ERIREINICICIEEERRICI N

Q3. Can you think of any other places where microorganisms may be present? Collect at least two more samples from your
home or surroundings.
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Magnification X Magnification X

el 3: TUAT GHlaaTeTAT URERTAI geastiaiaT e sfor fAdtaror

I> Task 3: Explore and observe microorgansims in your surroundings
! Ml poyed] THITE! HrEUg! AR BRI 0T Geraziares! fera Felerr o1,

Prepare a slide for the new samples collected from your surroundings and observe it under the microscope.

T2 1. I QeSS BT UTfees? Geuaeliares! grel dlieced] Foiidid] R, ATBRAT (Sidl, $al 3.), DR, I,
R AT BT AT STa i A<l FTea il qui .

Q1. What do you observe under the microscope (visual field)? Describe it in your own words stating the number of organisms,
sizes, shapes, colours, location, movement, etc.

JRI Poyes! ARIE0) Fera=auTd BT BITETAR fhaT 3MTesd BIIGTER BIal.

Draw your observations on a plain paper or a graph paper.

GereaiEl A2 &9 gae1 AT AT faRes ema=ar Tl gesroila &3 feard, aret foral drer. snefear
W@Wﬁ‘fﬂ?&mﬂﬁ SRR aq@ BIg gre! TS Blg bl
Change the magnification and draw the same microorganisms at various magnifications. You can follow the earlier method of
drawing inside the circle of visual field.

U3 2. I TS Ied SIe! TITHE] ARE GeASld ATS@es P17 @] heses IS T YehaR e fSHToTaies
fhar UhTd REINICESE th T @Rl Ml hoved 31 ApdTd. I IR B SISIISH AT BT HRD SICEE|
31Te5? BT R AT, AHRAM (Sial, $al 3.) fafded saigar fosr.

Q2. Have you observed the same kinds of organisms in two different samples? The different samples can be either from
different sources or from same source but from different days. If yes, what was the difference between them? if any, state in
terms of number, size, variety, etc.
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T2 3. SR JFETAT A B 3¢5 IR ATIA Je! DIV Fehy HreTes ?
Q3. If yes, what would you like to infer from it?

ell 4: GEHASIiT TRRTAT SHETST dierot
I> Task 4: Estimation of the size of a microorganism
qu@ﬂmﬁwmu & U HE<aTd ?rf%ﬂ%irsn% Y TCh 8.4 (qwﬁww)q@wq&mﬁmmw

HXTdT, % RIh o[ Slleld. ATT AlelXdl, ﬂi&HC{QIIﬂSII(Y)I qifgchedT {j‘&"-l\ﬂIQIWI RIEZNE] dreloml 3STST I ?-450') EaW

Size is an important characteristic of each microorganism. Since you have learnt how to use a microscope in Learning Unit
8.4, can you now estimate the sizes of microorganisms that you see?

B D AISTIE 4] ATIR B3 (LTI T 8.4 HHISS, Pell 6 TAR) FIREATAT AR Al
Using a plastic ruler (as shown in Task 6, LU 8.4), find the diameter of the visual field.

giReET Q= [ERIEICAE AR (S : 1 HSHIEI= 1000 ARIDHIET)

The diameter of visual field = mm = micrometer (Note: 1 mm = 1000 micrometer)

ST Jre! TFIRIEToT Bosest ST N BIeeses] BIdTe! Feroid IR &1, JreTa &d rednd, Jevird] gwl ua o
PTG ADBT. ATAT AT [T 1 7.

Now consider one of the organisms your have observed and drawn above. If you want, you can make a small sketch here for
reference. Mark it organism 1.

390 GepTel YepTR YU el Sfiel UepTel SMTesIel, YehH eI e g Bar=Ted] TRiTaR S 2Tl Tl dhodsT bR ATfO7 TSl

JEHSTTAT JTHRHAT = o). = HRIBIHICY

From these two numbers (diameter of the visual field and number of organisms that can fit along diameter), estimate the size
of the organism.

Size = mm = micrometer.

B g d gTIa ok GeAaSi g JieTol ATHR HIal.
Following the same method, estimate the size for other microorganisms as well.



