Vigyan Pratibha Learning Unit Microorganisms at our doorstep

LU 8.5 Microorganisms at our doorstep

9T SRIAIT YEAsT

Introduction

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 lifel
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Are you familiar with these ideas?

* unicellular and multicellular organisms
» classification of living organisms
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Materials required

e Task 1:(Samples from the local environment) soil sample, water from puddles, drainage covers, wells,
ponds, small container, spoon, etc.
(Lab material) test tubes, test tube stand, droppers, brush, hand lens, microscope, slide, coverslip, brush,
detergent, soap.
(Stationery items) pencil, paper, graph paper, labels, (optional items: marker pen, coloured pencils, sticky
notes, sticky tape)

o Task 2:(Lab material) test tubes, test tube stand, droppers, brush, hand lens, microscope, slide, coverslip,
brush, detergent, soap.
(Microscope setup) ordinary compound microscope, dissection microscope, smartphone (as a digital
camera), (optional items: ocular eyepiece, stage micrometre).
(Stationery items) pencil, paper, graph paper, labels, (optional items: marker pen, coloured pencils, sticky
notes, sticky tape).

o Task 3:(Stationery items) pencil, paper, graph paper, labels, (optional items: marker pen, coloured pencils,
sticky notes, sticky tape).

o Task 4:(Stationery items) pencil, paper, graph paper, labels, (optional items: marker pen, coloured pencils,
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sticky notes, sticky tape).

FATS AT IR
o Tl 1: (MMS[ETSLEAT YRR FAHA) AT AT, TERTEAT FhUMEIe Tasdl, S9h, TAER, delra Arcirer
trrumzmﬂ?r mmmmﬁmsm S&T, THAT 3G,
W%né?hﬁw%—a TTETT oAb, TIET Al Fos, TeleTadl, 51T, FTcliciel a1, FYaAG, Hraaed!, sehuracer
(FegrfEery), f3esie grasy, areor.
(erE=T aal): ufedd, F1Tg, e FITEG, ded (label) (T Atfgca: AR U1, Tha afede, Reeacd).
o Fal 2: (EERMSHS @ifeca) wel Fa, TleT A T, Jaaad, FHaem (921), giarcer e, geaeef,
HTAYCET, SHUTICE (Fegeeld), fEesle Jrasy, dEoT.
(FereRitr A1sol) e Hged geaesl, faeses geresll, SR fhar FAEH (T |rfgea: AAfer T,
HT ATTSHIAI).
(or@eT T Ufedd, FETE, 3TelE HTG, o (TIT AT AT Usd, Wia dfede, Rseded).
o Tl 3: (AW HIHA): A, FTE, AW FHTE, el (A AR A O, Tl afaer, Fsreded).
o Tl 4: (TG ATHM): AT, FIATE, TG FHEIG, ool (Y Arfgcy: AR 9, Eha afead, fReeaed).

Task 1: Collect a sample

Frell 12 ST MBT FIOT

Q 1. What do puddles contain?

TR 1. SHFATHEY HIY-HIA 31 Ahcl?

Q 2. When you observe these puddles carefully over a period of time, what are your experiences and what do
you notice?

UReT 2. Vel e YA INRM SIFIichs Tfgel, dogT JFeTell I fqeTd IHTel. dHT JFeTell I ITgTell
fAcTer?

Q 3. 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?

ReT 3.5 SFIINGol JFeT Shdcd sl AT [I&T0T shel X T SN 3Tecdcllel h1? AT 3T 81 e, §
Ghaam?rmm‘ch?r AT, groft fr gar?

Q 4. When the wet soil in a puddle dries up, what happens to the life-forms in it?

UReT 4. SSFITAEC 3Tell AT Fehell I AT SR T gl 37T T?

Q 5. Will there be life-forms in a drop of clear water? Why do you think so?
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e 5. Faeo GHOTRAT qoaredT Fared SHa®y 3rciel 17 JFeTel 34 T ared?

Q 6. What do we call the life-forms that are visible under the microscope but not with the naked eye?

92 6. WWHW, hacs FEHCRITETIT ITgell YUTTAT SHERUTT &I FEUTAT ?

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?

JHEAT ATeseAT AT fohar rsparsear aRawd AT, ssidr ure, qroft Fieh see vEre sae fohar areriean
HATRUTTERIS Wbl ATgT. 37l Saeh fehal ITERTET S0l FJTHR 0T fSRTUTTER 3iTel fohar ST 30 2Aehlrd.
et rogTET fhaT AT SJHAT JFeTeT AMNBT HAT ISl FHI?

Q 7. How will you collect a dry soil sample and a wet soil sample?

YR 7. 3Tl AT 0T HREY AT AT AHA JFeT HH TN FIel?

Task 2: Observe, describe, draw, and record

Felt 2: fordveror w1, ofer w31, R wrer anfor i wur
In the following task, you will prepare a slide of the sample and observe it under the microscope.

GETel HclTHEY, TGN AHAT HrEAUC IR vt e FeaAeiarel fA1eTor #30TR e

. Prepare your slide - Place a drop of your sample on the slide and cover it with a cover- slip.
. STHAT HITIEE TR FOT - JFET INBT SheledT AHTciel Teh T FTAIEIR ST IR FRUTICET S,

. Fragediadiel SrEcrd aroft &enrg (blotting paper) fhar ey &eTe Arear AIgTaT MY €.

. Observe the slide under the 10X objective lens. Explore all the areas of the slide and note the variety of
objects you see.
3. GEACTETCT Hreraedt SgeT 10X & et &T0T ohir. shradeérear §a A HaTor sheet JFgle Hid-

4. 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.

4. faieror drer fHamarel efSeaiard Siiasy fe@eara 10X 9& Aladr fairelel &fadear a& Hamarel
SHa®q Tl I [ARI&T0T T 30T e 3R siiG .

1
1
2. Pat off the excess water on the slide with a blotting paper.
2
3

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

TAETOT FTAT FeACRAT T faRimelet &THAT AIGT (ARt THAT aRMmeret &THaT X a&d e faemerst &fean).

Total magnification is times.

eACRIT UhHuT faRrmels &THaT ___ 9e 3.
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Q 1. 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.

uReT 1. JFgT GeHeRiarel - urfgel? geaAeeiiare Jaer urfgeledr Shaward! #&dr, HHRAT, ITHR, T,
TYTeT 0T GToTelTel UG JHTAT el aulel .

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

9T 2. GeACeiErel Trfgelean ansey Folta 1 f¥siia e, o JFe! Ham? JFeTel 318 &l dred?

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.

feorear ST FHeTEER fohdT 3T FRIEIER, e geAeRiaErel of feHe e f& T er. g HSSGEIE] a@w

TeT 0T AT Tl qFeT GeAGNETeN ST UTigel cTaR FEHSNA T, HThRAT (ofiell, T 5.), 3HTHR, T,

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

AT a&q T seef T FTAUCE Iog] fAreToT Y. ImEfyAE e qd;co FIGeT Ey# holodl
GRS NI IRCE IR

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.

TATCHI fohal HART arawet qrgT AeTor helean Shawdiel s #igd df qA<ar A alw Ratewer
arEar. et gl Fecel O T F%el /A dadiGEid 9e1q hdid 30T g7 aoFel Jefia fhar
ERICNIC N RADETICH

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

URe 3. GEHAST 3T Aehciiel, A TOTET FIET T TSROT Tt HIIY AhTel HT? JHTIT TRIGA / FHIIATT
IRERTCL fehaTeT HTOTHY 2 = el .
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OO

Magnification: X Magnification: X
ICHICGELGIE X ICHIGGEILGIE X

Task 3: Explore and observe microorgansims in your surroundings
Fell 3: ITTeAT FHIETTr=AT IRETCAT Faasiarar aver amfor fadaror

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

JFET TS el AHITH HIAICET TAR FIT 30T Fareifarel far fadraror .

Q 1. 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.

ueeT 1. e gEAeRiiarel g urfger? geAeeiiare a?-‘é’r qifgeledT Follarl &AT, HRAET (e, & 3.),
3R, T, Fmﬂaﬁmmﬁmemaﬁaw

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

TFET hotoll IaToT FRT&dT 1T HrereraR fohaT 31T FHRTCET e,

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.

eACT Ao &TAdT Seel 3O dardvredr faerere amd=ar amarel da gedsa wa feadrd, I =
e, 3T HcNHAEY FfATATTATON, TISCETTARY b HIgeT el I lg Aehel.

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.

e 2. mqma—ammﬁw%mmwmmmmwm
Wﬂﬂaﬁﬁﬁm TehTe TSRIUTTEaE AITaTedT feaefl IMNT dhelel/Eicfelel 31 Ahcld. I|1€r3‘r|T B 3T,
AT T Hleh HTGBAT? § Teh TEAT, ITHRATA (fTell, F&T 3.), ﬁ%ﬂmmﬂﬂﬂﬁﬁ
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Q3. If you have observed such differences, what would you like to infer from them?

e 3. ST JFETel 318 Thleh 3MTacbel o CATIREST JFeT hivTd foIsehy shrarel?

Task 4: Estimation of the size of a microorganism

Fell 4: FEASNGTSAT HHRT 3T qTeror

Size is an important characteristic of each microorganism. Since you have learnt how to use a microscope in
Learning Unit 6, can you now estimate the sizes of microorganisms that you see?

Ucdd FEASHATET HHRAW § TH HAgedld olafol Q. NEIAT Hedh 6 (Fereeliqe deamen) HLA 3rqor
gerAcdar aoR war #rar, ¢ fAhdl e, aredT e, R geAediare aifgelear gaasharear
ITRRATATAT 37ETsT AT A5l HI7

Using a plastic ruler (as shown in Task 6, Microscopy LU), find the diameter of the visual field.

CAECe ASTICET aTI F&el (TEJTT Teh 6, Fll 6 FAR) ECCEIAT A AT

The diameter of visual field = mm = micrometer
(Note: 1 mm = 1000 micrometer)
fSeearaT g = fAeieder = AT

(@9: 1 A#HeT = 1000 ATHIAR)

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.

37T 6! FANETOT Shetelr 0T YW Higelell HIVTAET Fersha fTaRIT 85, JFelel g9 A, Hesarsy
JFeT U T hTg AT, Tl 3TI0T ‘Fsild 17 70,

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

YT HREAT T TRUT fehell i Uehrel e, TehAehlell feiehest TIScalaredr sqrdray g Ashdl, T shedsll
T 30T 37Tt STeT =

From these two numbers (diameter of the visual field and number of organisms than can fit along diameter),

estimate the size of the organism = mm = micrometer.
T &leT FEATaweT (TTSCEIATT ST MUY ITEAT ST Saelel FEHST) EHSIAT JThRATT = e =
HARIShIHIEY

Following the same method, estimate the size for other microorganisms as well.
Organism 2: Size =

Organism 3: Size =

Organism 4: Size =

1T IS aTIEeT S A 37eTaT HTHNATE Har.

AT 2: IRATA =

Hollg 3: 3THRHATT =

HolIT 4: TRRATA =
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