Vigyan Pratibha Learning Unit Microorganisms at our doorstep

LU 8.5 Microorganisms at our doorstep
IMIAT TRKANS Aol

Introduction

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?

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!
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Are you familiar with these ideas?
* unicellular and multicellular organisms
» classification of living organisms
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Materials:
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Samples from the local environment: soil sample, water sample (from puddles, drainage
covers, wells, ponds etc.) small containers, spoon, etc.
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Lab material: test tubes, test tube stand, droppers, brush, hand lens, microscope, slide,
coverslip, detergent, soap.

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

[Nl ATSUI « |IET WY GeHG2lT, HART fhal SICHIA (T AIfe « AT, Herar ARIhHe)
Stationery items: pencil, paper, graph paper, labels (optional items: marker pen, coloured
pencils, sticky notes, sticky tape)
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Task 1: Collect a sample

et 1: AT ST BT

Q1. What do puddles contain?
TR 1: SIFITHE HIA- BT I Adhd ?

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

U3 2: STegT Jrel 3N STFIThS YT HIGaeId Blasigdd dlfecs, deal JweTel B fade T el
DI A 3ATe3 ?

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?

T2 3: SR SRITUTSH Jrel e DRI Akird [HRIET0T dhoy TR T Siid fedeiies dbl? JHd STk 81
AT, T ST DIg 31Te5 3Ty — A, 9roft & gar?

Q4. When the wet soil in a puddle dries up, what happens to the life-forms in it?
U3 4: STRITHUI 3] AT Gabos] DI TN Siaad i BT Bl AT ?

Q5. Will there be life-forms in a drop of clear water? Why do you think so?

2 5: TS (ST UTogT=gT AGHE ey ST4iies Bl? JRTesl 314 P ared ?
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Q6. What do we call the life-forms that are visible under the microscope but not with the naked
eye?
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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?
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Q7. How will you collect a dry soil sample and a wet soil sample?

2 7: 3fes! ATCH AT DIRST ALK AT T el B Med] DRI ?

Task 2: Observe, describe, draw, and record
eit 2: Frieror w1, quie &1, o Fret snfvr Aig &
In the following task, you will prepare a slide of the sample and observe it under the microscope.

TS e Jral T Braus! TR B ford GeAaI TS| [FR1eT01 HRUMR 3T,

i. Prepare your slide - Place a drop of your sample on the slide and cover it with a cover-slip.

T BTAUG] TIR BRIV — Jra ! M hosed] T Ueb A Hradgiar Sg- TR HATHUIS] el

ii. Pat off the excess water on the slide with a blotting paper.
BT IaRles ST aTofl feUsiTe (blotting paper) féhar fezg BT A= AreTam 3Ny =1

iii. Observe the slide under the 10x objective lens. Explore all the areas of the slide and note the

variety of objects you see.
YeS3IETe! Bravg] Sg 10x IR FRIE0 $R1. Sravg =l ¥d 9T FRIE $ad JRl6] H1-BR

oo QT Aig 3.

iv. 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.

e BRAmT PR geleraTd Siiawy fSqeard 10x el disel f9ame eqa=r awjfmare
STay a1, Qi FRIeTor -1 3701 e TSI D SMHRTET G B

Calculate the total magnification (i.e. magnification of eyepiece x magnification of objective lens)

while observing.

Total magnification is times.
ARIET0T R GeraITd U T fe=1res= &rder ArsTT (A fa2rmes eder x e ¥l faRimes &)
Geraei! faRImes e U 3778,

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.

T2 1. 1 QeI BIRI-hTY Ulfecs ? Geda3dlo! gl Ulieesedl SiiqRauie] HReT, ThRAT, 3HTR,
T, T AT BTHATS FATS I UM AT AR [l DRI,
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Q2. Are the objects that you see living or non-living? Why do you think so?

T2 2. e IETe! Ufgcsed MET il 3fTed @l ol 3fed o qwe! AN, JFeTa] 3™ BT ared ?

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.

T dR SRR fHdl o SRR, TRIDT geiasids o fades @ form srer. o=
TEIEAT ade Bl AT I T Jo! JeAaEle! of liee IIJaR Geasiigid I, AThRAM,
(S, ¥ 8.), MR, 7, A&g1 Iid o el

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

3T IR TG AT Bravgid Yeal RIS BR1. A R 9 bigd Jvel boedl
o =3t .

Magnification x Magnification X

ICRISE] X CRIGE X

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.

FHATICHIA fehdT HART aaRe Jre! fFRIET0T dhosed] SHaauid! BT BIgH ol A<l TeHed qad RBernian
srar. RBiere f[Gened @ deoel A Ued $od dadadle a9g bdld 31 8T dadl ainid fhdr

UHIRITeod Ci“LQICbCIICI.

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

U3 3. GEHSIId 3o Abciles, I3 MMURGT BIEl dTeb] fSHT0 Jrel AT 2AehTes b1? Jaedl BRI foball
FUIIATI T YRERT [hHT TR 2 T el BRI
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Task 3: Explore and observe microorgansims in your surroundings
el 3: MY AHITATG T IR IS JeAsttarar 3 for e

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

1 Ml Posed] THATH! Hraug] IR BRI 0T Geaaziare! ford e o,

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.

T3 1. JFel Geeaire! Bid iftes ? Geda3iare! Jw! diigesed] Joiidrdl WRel, JAThRAM (Gidl, ot

3.), 3MHR, T, WA AT BTSATSH FeATS I AT ARl 0T DI

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

TRl Posor! [FRIETOT FeraRauTd BI=aT HIHIETAR fhdT A3 BRTGTER BIal.

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.

GeraATd fI2MMes &HdT ga e 3T TaTedT f42res T e fHTRaTe! Jersiia w4 feaard, Il &3
BIQT. AT L FIRTTATIAT, SRR 9o BIg Jrol NI BIg ADBL.

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.

ye 2. R Uifgoyedl qlel T ARWY GeAolld 3G h1? ol dhoyey didiled Y Tdbhal¥
dITdTTedT fSepTuNiarles fdhar Uebra fSepTomasad uNq didiTeod] faazil MesT dheves Y Abald. Ird IR
B AT, AT DI BRD AR 3MMer? B BReb AT, ATBRAM (3idl, $a 8.) fafqear
SIS IR fesal.

Q3. If yes, what would you like to infer from it?
T3 3. SR RIS 34 B IEDe a¥ ITIG Jrel PIVI eehy Breres ?

Task 4: Estimation of the size of a microorganism

Gl 4: GEISTETET SThIRT SHSTST Fieroy

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?

JADh GEISidid SATPR & Uch HEwdrd Selul 3778, eI Hch 8.4 (e UIed ) Hed JA190]
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GeHe3iEl R 1 BHRME1, & Ribe! e, Aredl AR, Yeqa3iiars! Ulideed] geoiare]
SATRRTT JFRTHT QTS HRAT IS Dl ?
Using a plastic ruler (as shown in Task 6, LU 8.4), find the diameter of the visual field.

GRETD SIS IR B3a (eI "Th 8.4 AU, Pell 6 TAR) SR AT AISIT,

The diameter of visual field = mm=___  micrometer (Note: 1 mm = 1000 micrometer)
gReFTaTE=__ feifier=__ #ARsRiex (S : 1 feHieR= 1000 ARIshHIeR)

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.

3T Jrel PRI doyest 3T @I Blecresl BIVTEl Gewsid f[IaRi 0. JFTal 8d e,
HeHTATST I8! eb 3 1g FTebel]. ITSHT AT “Foflg 17 3.

Imagine and guess how many organisms of the same kind you can keep side by side along the
diameter of the visual field. Number =

3ITI0T TehTd JehRd TUl fabell SiTd UehTar ATedld, Uil e iSesTeal rrER o Abdl Tl
BT BRI HTFOT ST ey =

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.

Il S SEigET (SREEE AN A Il AR Sdoedl GeRsigidl W) gensiare

SMTHRHATATT ITGTST F7eT.

GEHSTTAT SATHRATT = oy, = RIDELICES

Following the same method, estimate the size for other microorganisms as well.

B Ugd a1 $a) GeHoigiar 3iaTot bR BIal.

Organism 2: Size =
qolld 2: 3MPR =

Organism 3: Size =

Aol 3: JTRR =

Organism 4: Size =

AN 4: MMBR =

Credits

Main Authors: Meena Kharatmal, G. Nagarjuna, M. C Arunan

Reviewer: V. G. Gambhir

Editors: Beena Choksi, Geetanjali Date, Ankush Gupta, Reema Mani, K. Subramaniam
Marathi Translator: Mayuri Tawade

Marathi Editorial Team: Deepa Chari, Aaloka Kanhere, Vijay D. Lale
Creative Commons Licence: CC BY-SA 4.0 International, HBCSE

CC-BY-SA 4.0 license, HBCSE. February 2024, 6



