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PRACTICAL NO.1

Partsand functionsof the micr oscope, and using micr oscope to obser ve specimens.
Expected L ear ning Outcomes

o gk wbdNPE

Recognizesthe parts and understands the functions of astudent microscope.
Usesthe microscopein the correct manner.

Prepareswet mountsof livetissuesor cells.

Manipul ates the mi croscope to observe specimens.

Cadl culatesthe magnification of objects.

Draws cellsaccording to the appropriate sizeand the scale.

7. Determinestheactud sizeof cells.
M aterialsand Equipment
Simple student microscope with low, medium and high power objectives
Cleandry didesand cover dips
Beaker and watch glasses/ Petri dishes
Water samplefrom paddy field, hay infusion, pond water sample, onion epidermal

ped

Paint brush and arazor blade
Graph paper

Instructions

I nstruct the sudentsto follow the guidelines given below.

| dentify the mgjor parts of the microscope: The body and base, ocular tube,
eyepieces (interchangeable), rotatable objective holder, low, medium and high
power objectives, (which can be screwed in), focusing knobs-coarse and fine
focus, stagewith center circular opening, stage clips, adjustablemirror.
Observethe samples employing proper microscopic techniques.

Makethin epidermal peelsof onion and placeinwater in awatch glassor
Petri dish.

- Transfer section of onion pedl into adrop of water on the center of aclean

glassdideby usingafinepaint brush.

Hold the cover dlip at the edge of the drop of water, withthehelp of a
mounting needle, and gently lower the cover dlip, supportingit withtheneedle
onto the drop of water. Do not allow air bubblesto betrapped under the
cover dip.

Place the dide on the stage of the microscope and move thelow power
objectiveinto position.



L ooking through the eye piece, movethe dideto bring the object into position for
study. Adjust themirror to give optimumiillumination to the object for clear viewing.
Usethe coarse focusknob to get theimage asclear as possible.

Study and notethe structuresvisible.

Rotate the objective holder and bring the medium power into position. Adjust the
focusto get asharp image.

Bring the high power into position.

Usethefinefocus knob to make theimage sharp.

Study and record what you observe under |ow, medium and high power.
Demongtrate the determination of actual sizeof given cell and advicethemto
determinethesizeof acdll.

Study of other samples:

Follow the steps given aboveto study adrop of water from paddy field, hay infusion,
pond water and cellsobtained from buccal cavity lining .

Direct them to make notes and sketches on their observations.

PRACTICAL NO.2

Simple laboratory tests to identify starch, non —reducing sugars, reducing sugars,
proteins, fatsand oils.
Expected L ear ning Outcomes

gk~ oD e

Conductsteststoidentify given food materials.
Followslaboratory procedures accordingly.
Conducts experimentswith due care.

Records procedures and observations.
Presentsthe obtained results creatively.

Materialsand Equipment

pH paper
Test tubes
Test tuberack
Bunsen burner

Spatula



lcm? syringe
lodinein Potassium lodide solution
DiluteHCI/H,SO,
Sodium Hydrogen Carbonate (NaHCO,)
1% Starch solution (corn flour isrecommended)
Benedict’s reagent
Sudan 111
5% Potass um hydroxide solution
1% Copper sulphate solution
1% Glucose solution
1% Sucrose solution (Anaar sucrose)
Coconut oil or Sesameail
Eggdbumin
1% lactose solution
1% fructose solution
Instructions
Demonstrate simplelaboratory teststo identify starch, non-reducing sugars, reducing
sugars, proteins, fatsand oilsby using pureforms.
Providerelevant pureformsof food materials and equipmentsfor the students.
Guide studentswherever necessary.
Instruct the studentsto record the observations



PRACTICAL NO.3
Use of electron micrographsto under stand the structureof cellular components.
Expected L ear ning Outcomes
1. Interpretsthe e ectron micrograph.
2. ldentifiesthe cellular components as seen by an electron micrograph.
3. Drawsthecellular componentsaccurately.
4. Determinesthesizeof each cellular component.

Materialsand Equipment
Electron micrograph of abacterial cell
Electron micrograph of ananimdl cell
Electron micrograph of aplant cell.
Instructions
Allow the studentsto observe the e ectron micrograph of abacterial cell, animal cell
andaplant cell.
Students must be ableto identify /recognize components/organel lesand their reletive
proportions.
PRACTICAL NO4

Microscopic obser vation and identification of differ ent typesof plant tissues.
Expected L ear ning Outcomes
1. Usesthemicroscopeto identify major plant tissues.
2. Makessuitable drawings on observed plant tissues as seen through the microscope
accordingtothescale.
3. Differentiatesthe plant tissuesaccording to the characters of eachtissue.
4. ldentifiesparenchyma, collenchyma,sclerenchyma (sclerids,fibers) xylem elements
and phloem elements

Materialsand Equipment
Microscopes
Prepared slides of cross sections of stem, root and leaf of Helianthus
Other suitabl e prepared dlides containing major plant tissues (cross section of
Nymphea leaf petiole, monocot and dicot |eaf epidermis, material macerated from
flesh of Guava, Annona fruits, and wood of stem cuttingsetc.)
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Wherever prepared dides are not available prepare suitable dides (wet mounts) in
theclassroom.
Slidesand coverdips

Instructions
Allow studentsto examinethedidesunder [ow power.
Direct themto identify the areas/zoneswhich show thedistribution of different
tissues.
Let students identify the charactersof each tissue under medium and high powers.
Provide studentswith other suitable prepared didesfor further identification of a
variety of plant tissues.
L et students make suitable diagramsto show the observed characters of thetissue.

PRACTICAL NO.5

Microscopic obser vation and identification of differ ent typesof animal tissues.
Expected L ear ning Outcomes
1. Usesthemicroscopeto identify major animal tissues.
2. Makessuitabledrawings of observed animal tissues as seenthrough the
microscope according to the scale.
3. Differentiatestheanimal tissuesaccordingtotheir characters.

Materialsand Equipment
Microscopes

Prepared didesof epithdial tissues, smooth and striated muscles, cardiac muscles,
connectivetissues such ascartilage, bone and human blood cells

Instructions
Allow studentsto examinethe dlidesof epithelial tissues, smooth and striated
muscles, cardiac muscles, connectivetissues such as cartilage, bonesand human
blood cellsunder low power.
Let students identify the charactersof each tissue under medium and high powers.
L et students make suitable drawingsto show the observed characteristics of above
tissues.
I nstruct the udentsto record highlighting the identification features of eachtissue.
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PRACTICAL NO.6

I dentification of different stages of mitosisand meiosisusing microscopic slides.
Expected L ear ning Outcomes

1. Identifiesthemagjor/main stagesof cellsinthe processof mitosisand meiosis.

2. Differentiatesthe behavior of chromosomesduring thetwo typesof cell division.

M aterialsand Equipment
Student microscope
L.S onionroot tipsfor study of mitosis
T.Santher for study of meiosis
Computer illugtrations

Instructions
L et the students observe each of the didesunder |ow, medium and high powers of
the microscope respectively.
Ask themtoidentify the cellswhich show the main stages of mitosisand meiosis
using the positions and shapes of the chromosomes.
Direct studentsto draw the observed stages of mitosisand meiosisin correct
sequence.
Direct studentstoidentify, carefully the various positions and shapesof the
chromosomes and the changesthat take place.
Instruct the studentsto record highlighting the changesthat occur inthe nucleusand
centrioles of cellsundergoing mitosisand meiosis.



PRACTICAL NO.7

L abor atory experiment to demonstr ate enzymeactivity and to deter minetherate of
enzymaticreaction (starch - amylase)

Expected L ear ning Outcomes
1 Recordsthetimetakenfor thereaction.
2 Tabulatestheresultsand observations.
3 Conductsexperiments by manipulating thevariables.

M aterialsand Equipment
Extract of crude amylase (from crushed germinating green gram seeds — germinated
for 30 hours)
1% (w/v) starch solution
lodinesolution (1,/KI)
Stop watch
White porcdaintile
Thermometer
Pipettes
Water bath
Boiling tubes and test tubes

Instructions

Instruct studentsto set up the experiments as given below.
M easure definite volumes (5 ml) of amylase solution and (10 ml) of starch
solution into separate test tubes.
Allow the solutionsto attain the same temperature.
Mix up the two solutions and start the stop watch.
Test adrop of reaction mixture with adrop of lodine solution on thewhite
porcelaintileat 2 minuteintervals.
Continue thetest until acolour change of blue- violet will not appear.
Observethetimetaken.
Tabulate the resultsindicating time el apsed and colour change.
Repeat the above procedure for different temperatures (5°C, room
temperature, 40°C, 60°C) (Temperature can be maintained by adding cold
or hot water to the water bath).

L et students comment on the results obtained.

7



PRACTICAL NO.8

Deter mination of rate of photosynthesisby amount of oxygen released.
Expected L ear ning Outcomes

1.

o gk~ wNN

Arrangesthe apparatusaccording to theinstructions.

Demonstratestherel ease of oxygen from the aquatic plants during photosynthess.
Makesaccurate observations.

Determinestherate of photosynthesisby measuring the volume of oxygen released.
Conductsexperiments by manipulating thevariables.

Draws conclusionsfrom the results obtained from the experiments.

Materialsand Equipment

Aquatic plantssuch asHydrilla or Elodea

Audus photosynthesis apparatus ( micro burette)

0.01% solution of Sodium bicarbonate

Test tube, glassfunndl, table lamp, thermometer, stop watch, ruler

Instructions

Note

Direct the studentsto set up the Audus photosynthesi s apparatus. Make sure that the
micro buretteiscompl etely filled with water. Place atablelamp closeto theaquatic
plantsto provide adequatelight.

L et them observe the oxygen bubblesrel eased due to photosynthesisand how
oxygen gets collected at the bend of micro burette.

Instruct them to measure the volumes of oxygen released by usingasyringe at
definiteintervals.

Direct them to determinetherate of photosynthesisat various conditionssuch as
changing theintensity of light, by changing the distance of thetablelamp, or
concentration of Bicarbonate solution.

Direct themtorecord theresults.

Experiment on changing the concentration of NaHCO, solution preferably should be
donefor two different concentrationsonly.



PRACTICAL NO.9

Micr oscopic obser vation of cross section of aleaf with special referenceto
adaptationsfor photosynthesis

Expected L ear ning Outcomes

1. Observesthearrangementsof tissuesin adicot leaf with special referencefor
photosynthesis.

2. Developstheability of cutting thin sectionsof |eaves.

3. Makesaccurate observations under various powers of the microscope

4. Drawsthe crosssection of leaf asseen through microscope.

Materialsand Equipment

A freshleaf of adicotyledonousplant
Slidesand cover dips

Small paint brush, razor blade

Watch glasswith water

Microscopes

Instructions

Instruct studentsto cut thin transverse sections of theleaf and transfer themto the
water in watch glass.

M ake them mount the sectionson adrop of water on aslide and cover withthe

cover dip.

Direct studentsto select apart of the section which showsall thetissuesclearly.

Instruct them to observethe nature and distribution of the different typesof tissues

andcéls.

Ask themto draw thelinediagram and detailed diagram.



PRACTICAL NO.10

Deter mination of rate of respiration using ger minating seeds.
Expected L ear ning Outcomes
1. Setsup apparatusto determinetherate of respiration of germinating seeds.
2. Makesaccurate observations and measurements.
3. Determinestherate of respiration by measuring the volume of oxygen intake or the
volume of carbon dioxidereleased

Materialsand Equipment
Green gram seeds
Two respirometers (refer thediagram givenin Annex)
KOH solution
Ignitiontube
Stop watch
Triplebeam baance
Water bath
Vasdine

Instructions
Guidethe studentsto germinate the green gram seeds, by soaking in water for at
least 8 hoursand to spread it on wet paper for one day.
Guidethe studentsto set up two respirometers according to the diagram givenin the
Annex andtofollow theinstructionsgiven bel ow.
Add equal weights (25 g) of germinating seedsto each.
Insert anignition tubewith KOH solution
Makethe apparatusairtight.
Keeptheflask of therespirometer in awater bath.
Level the coloured liquid columnsinA and B by using C stopper.
Notetheinitia positionsof thewater columnin each of thetubes.
Start the stop watch.
Observe and record changesin thewater column after two hours.
Calculatethevolumeof O, intake/ thevolumeof CO, released and
determinetherate of respiration.
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PRACTICAL NO.11

Observation of thecharacteristic featur esof typical Bacteriaand Cyanobacteria.

Expected L ear ning Outcomes
1. Observescharacteristic featuresof Bacteriausing chartsor diagrams.
2. Observescharacteristic featuresof Cyanobacteriausing permanent slides.
3. DistinguishesBacteriaand Cyanobacteria
4. Makescorrect recordings of the observations.

Materialsand Equipment
Chartd Diagramsof Bacterid cells
Permanent slidesof Nostoc, Anabaena, Lyngbia, Oscillatoria and Microcystis
Microscopes.

Instructions
Allow studentsto examinethe charts/ diagramsof Bacteria.
L et students observe and identify the characteristic features of above Cyanobacteria
uSing mi Croscopes.
L et studentsto record observations.

Note

Prepare charts diagrams/ large drawingsto facilitate observation of micro organisms
by students.

11



PRACTICAL NO.12

Observation of characteristic featuresof typical organismsof phyla Ciliophora,
Rhizopoda, Bacillariophyta, Phaeophyta, Rhodophyta & Chlor ophyta.

Expected L ear ning Outcomes
1. Observes Paramecium, Amoeba, Diatoms, Sargassam, Gelidium,
Chlamydomonas Using diagramg/ slides/ specimens.
2. Listscharacteristic featuresof the above organisms.
3. Digtinguishesabove mentioned organisms.
4. Makescorrect records of the observations.

Materialsand Equipment
Diagrams/dlides/specimens of Paramecium, Amoeba, Diatoms, Sargassam,
Gelidium & Chlamydomonas
Microscopes
Slidesand coverdips

Instructions
Allow studentsto examinethediagrams/ dides/ specimensof Paramecium,
Amoeba, Diatoms, Sargassum, Gelidiumand Chlamydomonas.
L et the students observe and identify characteritic features of above mentioned
organisms.
L et studentsrecord the observations.

Note
Arrangefiddvisitsto study above specimens.
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PRACTICAL NO.13

Observation of char acteristic featur esof typical or ganismsof phyla Chytridiomycota,
Zygomycota, Ascomycota and Basidiomycota.

Expected L ear ning Outcomes
Observes Allomyces, Mucor, Aspergillusand Agaricususing diagrams/ slides/
specimens.
Listscharacterigtic features of above mentioned organisms.
Ditinguishes above mentioned organisms.
Makes correct recordings of the observations.

Materialsand Equipment
1. Diagrams/slides/specimensof Allomyces, Mucor, Aspergillusand Agaricus
2. Microscopes
3. Slidesand coverdips

Instructions
1. Allow studentsto examinethe diagrams/ slides/ specimens of Allomyces, Mucor,
Aspergillusand Agaricus.
2. Let the students observe and identify the characteristic features of above mentioned
organisms.
3. Let studentsrecord the observations.

Note
Fungal growthrateishigher indark places.
Myceliaof Mucor can be obtained by making athinlayer on aglassdidewith
moistened flour or keeping moistened bread covered with aglassjar.
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PRACTICAL NO.14

Observation of char acteristic featur esof typical or ganismsof phyla Bryophyta,
Lycophyta, Pterophyta, Cycadophyta, Coniferophyta, Anthophytaand classes
M onocotyledoneae and Dicotyledoneae

Expected L ear ning Outcomes
1. Observes Marchantia, Mosses — Pogonatum, Selaginella, Nephrolepis, Cycas,
Pinusand flowering plants using specimeng/ diagrams.
2. Ligtscharacterigtic featuresof above mentioned organisms.
Developstheability toidentify above mentioned organisms.
4. Makescorrect recordings of the observations.

w

Materialsand Equipment

Specimens / diagrams of Marchantia, Pogonatum, Selaginella, Nephrolepis,
Cycas, Pinusand flowering plants-amonocot and adicot
Handlenses

Instructions
Allow studentsto examinethe diagrams/specimens of Marchantia, Pogonatum,
Selaginella, Nephrolepis,Cycas, Pinusand flowering plants-amonocot and adicot.
L et the students observe and identify the characteristic features of above mentioned
organisms.
L et studentsrecord the observations.

Note
Arrangefield visitsto study above specimens.

14



PRACTICAL NO.15

Observation of characteristic featur es of the phyla Coelenter ata, Platyhelminthes,
Nematoda, Annelida, M ollusca, Arthropodaand Echinoder mata and the exter nal
featuresof thetypical organismsbelonging to the classes of each of these phyla
except Nematoda.

Expected L ear ning Outcomes

1. Observes characteristic featuresrelevant to the phylum.

2. Observesexternal characteristic featuresof typical organismsof magjor classes
(specified in the Teacher’s Instructional Manual) of phyla Coelenterata,
Platyhelminthes, Annelida, Mollusca, Arthropodaand Echinodermata.

3. Developstheability toidentify above mentioned organisms.

4. Makescorrect recordings of the observations.

5. Developsand usesdichotomous keysto distinguish animals.

Materialsand Equipments
Diagramg/ dides/ specimensof the organismsof therelevant classes
Microscopesif necessary

Instructions
Makethestudents observethefollowing organismsbelonging to classesgiven
below.

Classesof Phylum Coelenterata
ClassHydrozoa: Hydra, Obelia, Soft coral
Class Scyphozoa: Aurdia(jely fish)
ClassAnthozoa: Seaanemone, Hard coral

Classesof phylum Platyhelminthes
ClassTurbellaria: Planaria, Bipalium
ClassTrematoda: Fasciola (Liver fluke)
Class Cestoda: Taenia (Tapeworm)

Classesof phylumAnnelida
ClassPolychaeta: Nereis
ClassOligochaeta: Earthworm

ClassHirudenia: Leech

15



Classesof phylumMoallusca
Class Polyplacophora: Chiton
ClassBivavia Mussds, Oyster
Class Gatropoda: Snail, Slug
Class Cephalopoda: Squid, Octopus
Classesof phylumArthropoda
ClassCrustacea: Prawn, crab
ClassInsecta: Cockroach (‘any insect)
Class Chilopoda: Centepede
ClassDiplopoda: Millipede
ClassArachnida: Scorpion, Spider
Classesof phylum Echinodermata
ClassAgteroidea: Star fish
ClassOphiuroidea: Brittle star
ClassEchinoidea: Seaurchin, Sand dollar
ClassHolothuroidea: Seacucumber
ClassCrinoidea: Sealily
L et the students observe and identify the characteristic features of the phylaand
classesto which the above organisms belong.
L et the students observe and record the external features of the above animals.
L et students prepare adichotomouskey to distinguish the above animals.

Note
Maintain acollection of biological specimensand arrangefield visits

16



PRACTICAL NO.16

Observation of characteristic featur es of typical or ganismsof classes Osteichthyes,
Chondrichthyes, Amphibia, Reptilia, Avesand Mammalia.

Expected L ear ning Outcomes
1. Observes shark/skate, grey mullet/ tuna/ carangids, toad/frog/ salamander/
Ichthyophis, lizard/cobralcrocodil e, parrot/crow, acommon mammal using
specimens/ diagrams
2. Listscharacterigtic featuresof above mentioned organisms.
3. Developstheability toidentify above mentioned organisms.
4. Makescorrect recordings of the observed organisms.

Materialsand Equipment
Specimeng diagramsof shark/ skate, grey mullet/tunalcarangids, toad/frog/
salamander/Ichthyophis, lizard/ cobra/crocodile, parrot/crow, acommon mammal

Instructions
Allow studentsto examinethe diagrams/ specimensof shark/ skate, grey mullet/tunal
carangids, toad/frog/salamander/Ichthyophis,lizard/ cobra/crocodile, parrot/crow,
acommon mammal
Let the students observe and identify the characteristic features of above
mentioned organisms.
L et the studentsrecord the observations.

17



PRACTICAL NO.17

Sudy thebasic histological structureof thealimentary canal of man and relatesthe
major variationsin different regionstotheir functions.

Expected L ear ning Outcomes

1.
2.

Observesthe gross structure and various parts of the alimentary canal of man.
Observesthe position of each part of the alimentary canal and their positionin
relation to other organs.

| dentifiesthe common features of thebasic histologica structure of the alimentary
cand.

Highlightsthe functions of each part toitsstructure.

Usesthetransverse sectionsto study the histology of the different partsof the
dimentary cand.

M aterialsand Equipment

Chart/ model/computer illustration showing clearly the entire alimentary canal insitu
Chart / diagrams/computer illustrations showing grossexternal morphology and
internal anatomy of the various parts of the aimentary cana

Prepared dlidesof the T.Sof stomach, T.S. of small intestine, T.S. of liverand T.S.
of largeintestine

Microscope

Instructions

Provide studentswith wall charts/ model S'‘computer illustrationsto observe the major
partsof theaimentary cand.

L et students observe the position of each part of the alimentary cand with respect to
other organs.

Ask the studentsto observe the prepared slides and identify thefour layers.

Direct studentsto examinethe gross external morphology and interna structure of
thestomach, smdl intesting, largeintestine and rectum.

L et studentsto observe charts/dides/ model s/computer illustrations of T.S of
stomach, T.Sof small intesting, T.Sof liver and T.Sof largeintestine.

18



Instruct studentsto make appropriate notesand illustrative sketchesin respect of all
above observations.

Direct them to makeline diagramsto show the histology of thewall of different parts
of theaimentary cana of man using chartsmodel S'microscopic dides.

Provide studentswith prepared dides of the T.S of stomach , small intestineto
identify four basiclayersthat formthewall of the tomach/small intestine.
Guidethemtoidentify different typesof tissuesthat form each of thefour layers.

PRACTICAL NO.18

Sudy of human respiratory system using models/diagramsand obser vation of effects
of exerciseon respiratory rateand the pulserate.

Expected L ear ning Outcomes

1
2
3
4
5

Observesthe gross structure of the human respiratory system.
Describesthelocation of lungsinthethoracic cavity.
Relatesthe structureto itsfunctions of major componentsof the respiratory system.

. Measurespulserate and respiratory rate.

Determinesthe effect of exercise onrespiratory rate and pulserate.

M aterialsand Equipment

M odels/charts'computer il lustrations of the human respiratory system.
Stop watch

Instructions

Allow studentsto study themodel or chart and note therelative positionsand gross
structure of different componentsof respiratory system.

Let studentsobservethe status of thethorax during full inspiration, full expirationand
during norma uncontrolled breathing.

Instruct the studentsto hold the back of their hand immediately below their nostrilsto
count the number of expirations during normal breathing over aperiod of five
minutes

Ask them to count pul se during one minute, at rest.
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Instruct the students to stand up and step-march, to arhythm set by theteacher for a
period of threeminutes.

Direct the studentsto determine pul serate over aperiod of one minute and breathing
rate over aperiod of three minutes.

Advice studentsto repeat at five minuteintervalsand determinetimetaken by each
pupil toreturnto resting values.

Ask studentsto tabul ate and analyze the resultsfor the entire classaswell asfor
eechindividua.

PRACTICAL NO.19

Deter mination of solute potential of epider mal peelsof Rhoeo.
Expected L ear ning Outcomes

1.

Differentiates between the statusof flaccid, turgid andincipient plasmolysisof cdllsin
Rhoeo epidermal peel sthrough microscopic observations.

Prepares solutions of known concentrations using stock solutions.

Determines percentage plasmolysis of the tissue by making accurate observations
under microscope.

Plotsagraphtoillustrate obtained data.

Determines solute potential of cellsin Rhoeo epidermal peelsusing val uesobtained
by the graph.

Materialsand Equipment

Freshleaves of Rhoeo

Six Petri dishes withlids(labeled 0.15M, 0.20M, 0.25M, 0.30 M, 0.35M, 0.40 M)
Six test tubes (I1abeled 0.15M, 0.20M, 0.25M, 0.30 M, 0.35M, 0.40 M)

Test tuberack

Two 10.00 ml graduated pipettes

Beaker with distilled water

Beaker with 1M sucrose solution

Fineforceps, razor blade

Microscope

Slidesand cover dips

Graph paper
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Instructions
Instruct the studentsto prepare 20 ml of sucrose solutionsof different
concentrationsas given (0.15M, 0.20M, 0.25M, 0.30M, 0.35M, 0.40M) ineach of
thelabeled test tubes by using the graduated pipettes, 1M sucrose solution and
digtilled water.
Direct them to pour the prepared solutionsfrom test tubesinto Petri dishes.
Ask studentsto take small fragmentsfrom the lower epidermis (purple coloured) of
Rhoeo and placeafew (2-3) fragmentsin each of the sucrose solutionsin Petri
dishes.
Instruct themto set the Petri dishesaside withtheir lidsclosed at least for 20
minutesfor the cell sto achieve asmotic equilibrium.
Direct the studentsto mount fragments of each of the epiderma peelsondidesina
drop of the sucrose solution fromwhich the pedl isimmersed.
L et students examine under low power of microscope and select aclear field of cells
and turntomid power .
Instruct the studentsto count the number of plasmolysed cellsandtotal no. of cells
within that particular field.
Ask themto cal cul ate percentage plasmolysis.
Instruct the studentsto plot agraph of concentration of sucrose solutionon X axis
against percentageplasmolysison'Y axis.
Direct studentsto determinethe molarity of the sucrose solution that would give
50 % plasmolysis, from the graph. Cal culatethe solute potential of the sucrose
solutionfromthetable.
Discusstheresults obtained.

21



Solute potential s of given sucrose solutionsat 20°C

Concentration of Solute potential/kPa Solute potentia/atm

sUCrose solution

molaity)
0.05 -130 -1.3
0.10 -260 -2.6
0.15 -410 -4.0
0.20 -540 -5.3
0.25 -680 -6.7
0.30 -820 -8.1
0.35 -970 -9.6
0.40 -1 120 -11.6
0.45 -1 280 -12.6
0.50 -1 450 -14.3
0.55 -1 620 -16.0
0.60 -1 800 -17.8
0.65 -1 980 -19.5
0.70 -2 180 -21.5
0.75 -2 370 -23.3
0.80 -2 580 -25.5
0.85 -2 790 -27.5
0.90 -3010 -29.7
0.95 -3 250 -32.1
1.00 -3510 -34.6
1.50 -6 670 -65.8
2.00 -11 810 -116.6
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PRACTICAL NO.20

Determination of water potential of Colocasia petioles/ Potato strips

(A) Determination of water potential of Colocasia petioles

Expected L ear ning Outcomes
1. Developsmethodsfor measuring curvature of Colocasia petiole strips.
2. Plotsagraph using concentrations of sucrose solutions(in X axis) against the
percentage of changeincurvature (inY axis)
3. Interpretsexperimental results.
4. Determinesthewater potentia of Colocasia petiolesusingthedataobtained from
thegraph.

Materialsand Equipment
Fresh petiolesof Colocasia
Six Petri dishes withlids(labeled 0.15M, 0.20M, 0.25M, 0.30 M, 0.35 M, 0.40 M)
Six test tubes (Iabeled 0.15M, 0.20M, 0.25M, 0.30 M, 0.35M, 0.40 M)
Test tuberack
Two 10.00 ml graduated pipettes
Besker with ditilled water
Beaker with 1M sucrose solution
Fineforceps, razor blade
Graph paper
Protractor
Blotting paper

Instructions
Instruct studentsto prepare 20 ml solutions of different concentrationsasgiven
above.
Direct thestudentsto follow theinstructions given bel ow.
Takesix piecesof 6 cmlong Colocasia petioles having uniform diameter and
mark the centre of each piece.
Split each of themradially into 4 strips of equal size.
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Place each piece on blank paper and mark thethree pointsas givenin thediagram.

Measuretheinitial curvatureastheangle ABC .
Immersefour stripsin each of the sucrose solutionsand set asidewiththelid closed
for at least one hour to achieve osmotic equilibrium.
Removethe stripsfrom the sol utions. Blot the excess sol ution using bl otting paper
and place on asheet of paper.
Draw the outlines of each strip to record the curvature again and measurethe
angle ABC -
Determinethe changein curvature of each strip.
Mot agraph using concentration of sucrose solutions(in X axis) against the
percentage changein curvature(in'Y axis).
Determinethewater potential of Colocasia tissuesusing dataobtained.
Comment on your observationsand give reasons.

(B) Deter mination of water potential of potato strips
Expected L ear ning Outcomes
1. Developsmethodsfor measuring the changein length of potato strips.
2. Plotsagraph using concentrations of sucrose solutions(in X axis) against the
percentage of changein length of potato strips(inY axis)
3. Interpretsexperimental results.
4. Determinesthewater potential of potato tuber cellsusing thedataobtained from
thegraph.

Materialsand Equipment
Fresh potato tuber
Six Petri dishes of relevant solutions covered with lids
(labeled 0.15M, 0.20M, 0.25M, 0.30 M, 0.35 M, 0.40 M)
Six test tubes (I1abeled 0.15M, 0.20M, 0.25M, 0.30 M, 0.35M, 0.40 M)
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Test tuberack

Two (10 cm?® or 25 cm?) graduated pipettes
Didtilledwater

1M sucrose solution

Cork borer

Two 100 cm 2 beakers

Graph paper

Instructions
Direct thestudentsto follow theinstructions given bel ow.

Cut 12 stripsof tissue (5cminlength) using the cork borer.

K eep agraph paper below each petri dish.

Completely immerseat least 2 stripsin each Petri dish. Immediately measure
their lengths against the graph paper seen through the bottom of the Petri
dishes.

Leavein covered Petri dish for 30 minutesto 60 minutes ( depending on the
diameter of thetubers) to achieve osmotic equilibrium.

M easure thelengths again and cal cul ate the mean percentage changein length.
Then plot agraph of the mean percentage changein length versusmolarity
of thesucrose solution.

Determine the concentration of the solution which caused no changeinlength
from thegraph.

Determinethewater potential of potato tissueusing thegiventable.

PRACTICAL NO. 21
Determination of ratesof transpir ation from leavesand shoots

Expected L ear ning Outcomes
1. Setsup experimentsaccording totheinstructions.
2. Usesappropriatetechniquesto show therelative abundance of stomataon leaves.
3. Uses Ganong’s potometer to determine the rate of transpiration.
4. Uses Ganong’s potometer to show the environmental factors affecting transpiration.
5. Employsrelevant techniquesto communicatefindings.
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Materialsand Equipment

Healthy leavesfrom aplant like Hibiscus/Betel/Colocasia to get epidermal peel
Light microscope

Ganong’s potometer

Vasdine

Slidesand coverdips

Instructions

L et the studentsexamine epidermal peel under the microscope and estimatethe
rel ative abundance of stomata.
Guidethe studentsto set up the potometer asfollows:
Fix a shoot of a plant which is cut underwater to the Ganong’s potometer.
Apply Vasdlineon the rubber stopper to makeit air tight.
Introduce an air bubbleinto the capillary tube of potometer.
Record thetimetaken for air bubbleto travel aparticular distanceinthe
capillary tube.
Correlatetherate of movement to therate of transpiration.
Changethe environmental factorsand note the changein rate of movement of
theair bubble.
Comment oninfluence of changed environmental factors.

PRACTICAL NO. 22

Sudy thecirculatory system of man using specimens/models/diagrams

Expected L ear ning Outcomes

1.

Observesthelocation and gross external structure of the human heart, itsblood
supply and related major arteriesand veins.

Observesthe mgjor features of theinternal structure of the heart.

Describesthe human heart asan example of the mammalian heart with complete
doublecirculation.

Describesnormal functioning of the heart and circulatory system.
Developstheability to locate and count pulserate.

Recognizes heart sounds by computer animations/ simulations.
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Materialsand Equipment

A modedl/chart/ computer illustrations showing grossexternal morphology including
pericardium, main vessel s entering and leaving the heart and the main coronary
vessdls.

A modél/chart showing grossinternd structurein sectional view including chambers,
valves, origin of mainvessels, position of pacemaker and Bundleof His.

Chart showing the cardiac cycle, directions of blood flow, pattern of transmission of
neuro- muscular impulse.

Computer smulations’ animationsof cardiac cycle.

Charts showing themain pattern of arterial and venouscirculation and diffusionin

capillary beds.

Instructions

Instruct the studentsto study the external and internal structure of the heart usingthe
modelsand charts.

Direct them to relate the cardiac cycle to the transmiss on of neuro- muscular
impulses.

Makethe students|listen to and identify the heart sounds by simulations/computer
animations.

Direct the studentsto learn tofeel the pulse at the wrist or neck.

Instruct the studentsto record their observations.

PRACTICAL NO.23

Sudy of patter nsof nervoussystemsin animalsusing models/diagrams

Expected L ear ning Outcomes

1.

o gk~ wWwNN

[llustrates the gross structure of nervous systems using models, chartsand computer
animations.

Observesandidentifies nervoussystemsof givenanimals.

Comparesthe nervous systemsof given animals.

|dentifiesmagjor parts of the human nervous system.

Relatesthemain parts of the human brain to themain functional aress.

Relatesthe mgjor parts of the human brainto their main functions.
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Materialsand Equipment
Chart/diagram of the nervenet of aHydra.
Prepared slide/chart /diagram of the nervous system of aPlanaria.
M odel/Chart/diagram showing the nervous system of an earthworm.
M odel/Chart /diagram showing the nervous system of cockroach.
M odel/Chart/diagram showing the human brain and nervous system.

Instructions
Get studentsto observethediversity of nervous systemsof Hydra, Planaria, earth
worm, cockroach and human brain and nervous system.
Direct the studentsto observethefollowingin the charts'model s/diagrams of the
human brain and nervous system.
Observethe gross external morphology of the brain and the spinal cord.
Observethe sympathetic and parasympathetic nervous systems.
Inthechart/model of the human brain note:-
a. theshapeand the surfacefeatures, convoluted nature and sulci.
b. identify themainlobesof thebrain
. study adiagram showingthemajor regionsof thebraininrelationtotheir
function.
Instruct the studentsto record the observations.

PRACTICAL NO. 24

Sudy of selected sense organs of animalsusing diagrams/ models/charts

Expected L ear ning Outcomes
1. Observesthedifferent typesof senseorgansof animals.

Materialsand Equipment
Hand lens and microscopes
Chart showing L.S. of ommatidium and compound eye
Prepared dide of aplanarian
A spider
A cockroach
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Instructions
I nstruct the studentsto observe the eye spots of the planarian with special reference
to appearance and location.
Direct themto observe the simple eyesof the spider, location and appearance.
Direct themto observe the eye of theinsect with ahand lens.
Allow them to make appropriate sketches of the sense organs studied and of
important parts.

PRACTICAL NO. 25

Sudy thestructureof thehuman eyeand ear using diagrams/models/charts.

Expected L ear ning Outcomes
1. Makesappropriate sketches of the human eye and the ear.
2. Observesthelocation and the structure of the human eyeand the ear.

Materialsand Equipment
Chart/models of entire human eye and sagittal sections
Chart showing theretinaandretinal cells
Chart /mode of the human ear; external, middlieand inner ear

Instructions
Allow studentsto observethelocation and structure of the human eye.
Direct the studentsto relate the main parts of the human eyeto their functions.
Instruct studentsto study the various parts and functionsin balanceand in hearing of
thehuman ear.
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PRACTICAL NO. 26

Sudy of major typesof excretory organsin animalsusing diagramsand charts

Expected L ear ning Outcomes
1. lllustratesgrossstructure and location of anephridium.
2. Observesthestructure and location of malphigian tubules.
3. Elaborateson the structure of human kidney, ureters, bladder, urethra and their
locations.
4. lllustratesthegrossinternal structure of thekidney.
5. Makeslabelled diagramsof observed structures.

Materialsand Equipment
Diagrams/mode s of nephridium of earthworm.
Diagrams/model sof mal phigian tubules of acockroach.
Chartsmode s of human excretory systemand didesof L.Sof mammalian kidney
for study of grossinterna structure, diagram of nephron
Microscope

Instructions
Allow studentsto examinethe nephridium of earthworm.
Makethem observe the structure and | ocation of the mal phigian tubules of
cockroach.
Instruct studentsto observethekidney, ureters, urinary bladder of man.
Makethem observetheL .S of the kidney; recognize cortex and medulla, distribution
of nephronsand parts of anephron.
Instruct them to make label ed line diagrams of observed structures.
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PRACTICAL NO. 27
Sudy of thegrossstructureof thehuman skull and vertebral columnin relation to
their functionsof thevarious partsusing models/diagrams/specimens.

Expected L ear ning Outcomes
1. Describesthe morphology of the skull and vertebral column.
2. Relatesthestructure of the skull toitsfunctions.
3. Anadyzesthe structureand articulation of the vertebral columnin relationtoweight
bearing and erect posture.
4. Makesappropriate drawings and sketchesto highlight prominent and distinctive
featuresof the skull and the various partsof the vertebra column.

Materialsand Equipment
Diagrams/models/charts of the human skull and vertebral columnwith articulations

Instructions

Makethe students observethefollowing featuresinthe skull:-

a  Shape smooth surfaceand volume

b.  Fronta view with prominent forehead, flattened face, forwardly directed
orbits, well formed chin.

C. Mandible, articulation with skull and dentition.

d. Inferior, superior, posterior and anterior viewsof theskull, position of foramen
magnum, occipital condylesand articulation with atlas vertebra

e Location of auditory apparatus

f. Nasa regionandturbinals

Ask studentsto make observations on themselves and on other studentsand note

a  threedimensiona range of mobility of head and how it movesinrelaiontothe
atlasand axisvertebrae

b.  Rangeof movement of mandibleand movements during mastication of solid
food materia

Instruct them to observe thefollowing features of the vertebral column

a  Thecurvaturesof thevertebral columnasseeninlateral view

b.  Theincreaseinsize of vertebraefrom thesuperior to theinferior part of the
vertebral column
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c.  Vertebraeinthe cervical, thoracic, lumbar and sacral regionsand the coccyx
and the number of vertebraeineach region

d.  Therdationship of thethoracic vertebraeto the ribsand the nature of the
articulation of eachrib to the corresponding vertebra

e.  Theinter—vertebral discs

f. Thesacrd vertebraeand their relationship to the pelvic girdle

I nstruct to make appropriate drawings and sketches.

PRACTICAL NO.28
Sudy of thehuman pectoral and pelvic girdlesand appendicular skeleton using
specimens/ models/ diagrams

Expected L ear ning Outcomes
1. Relatesthe skeletal structureto therange of functions performed.
2. Appliestheunderstanding of skeletal structureand their interrel ationshipsof joints
and bonesfor correct body posture and walking.

Materialsand Equipment
- Chart/ model /illustration/ computer illustration of the pectord girdleand the

relationship of the girdleto the humerusandto theribcage.
Chart /model/ illustration/computer illustration showing the bones of the upper arm,
forearm, wrist and hand.
Chart/modél/illustration of pronation and supination and opposability of thumb and
fingers.
Chart/ model/ computer illustration of thepelvic girdle, ball and socket joint, thigh,
shank, ankleand foot.
Chart/model /computer illustration of complete articulated human skel eton.

Instructions
Allow studentsto observe and study pectora girdle.
Allow studentsto observe and study upper limb.
Direct the studentsto study and record the movement of the pelvic girdle, the
shoulder joint and thelimbsincludingjoints, pronation, supination and opposability.
Allow studentsto observe & study pelvicgirdle.
Direct the studentsto study and record the rel ationship between structure & function
of pelvicgirdle, hipjoint and lower limb.
Lead adiscussion onweight bearing & bipedalism and structure of thefoot.
Highlight themovementsof theleg, joints, hed and toeduringwalking.
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PRACTICAL NO.29

Sudy of malereproductive system usingmodelsor diagrams.

Expected L ear ning Outcomes

1.
2.

Observesand identifiesthe structure of the malereproductive system.
Relatesthe structure to the functions performed by the parts of reproductive system.

Materialsand Equipment

Chart of vertical sectional view of lower abdominal region of male showingthe
reproductive organsaswell asthe urinary system.

A transverse section of thehuman testis.

Electron micrograph of ahuman sperm

Microscope

Instructions

Allow the studentsto study the chart/diagram/computer illustrations carefully and
understand the structure and rel ative positions of each organ of themale reproductive
system.

Guidethemto observetheT.Sof testis, to note the various stages of the germinal
epithelium, the spermsand their rel ative arrangements, Leydig cellsand Sertoli cells.
Lead adiscussion on therel ationship of structureto their functions.

PRACTICAL NO.30

Study of femalereproductive system using modelsor diagrams.

Expected L ear ning Outcomes

1.

o~ wbd

Observesand identifies parts of female reproductive system.
Usesthemicroscopeto identify follicles of different stagesinthehuman ovary.
Elaborates on the el ectron microscopic structure of human ovum.
Observesand identifiesthe cross section of the uterinewall.
Observesdevelopmental stages& position of thefoetuswithin uterusat every
trimester.
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6.

| dentifies different components of human placenta.

7. Relatesthestructureto the functions performed by the various parts.

Materialsand Equipment

Chart of vertical sectional view of thelower abdominal region of afemaleshowing
thereproductive organsaswell asthe urinary system.

A transverse section of the human ovary.

Electron micrograph of ahuman ovum.

A section/diagram/chart/mode showing theuterinewall.

A section/diagram/chart/mode of the human placenta

Charts showing the foetusinside the womb at each trimester.

Microscope

Instructions

Allow the studentsto study thechart carefully and understand the structure and
relative positionsof different organs of thefemalereproductive system.
Lead adiscussion ontherelationship of structure of different organsof thefemale

reproductive systemto their functions.

PRACTICAL NO.31

Study of crosssection of primary stem and primary root of amonocot and a dicot

Expected L ear ning Outcomes

1
2.

Developstheskillsof cutting thin sections of parts of plants.

Makesaccurate observationsand study the arrangement of different tissuesin
primary roots and primary stemsunder the microscope.

Distinguishes anatomical differences between monocot and dicot structures.
Makesline drawings of monocot and dicot structures observed under microscope.
Labels partsof cross sectionsand tissuesin diagrams.

Materialsand Equipments
Crosssection of adicot root taken from abean seedling or other similar plant.
Cross section of an onion root or any other similar plant.
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Crosssection of adicot stem taken fromaplant like Tridax.

Cross section of amonocot stem taken from agrassor other similar plant.
Pithof aManihot stem or potato tuber.

Razor blades, dides, cover dips, smal paint brush, watch glasses.
Microscope

Instructions
Guide studentsto cut thin transverse sectionsand transfer themto thewater ina
watch glass.
Instruct them to mount the thin section to adrop of water on aglassslide and cover
itwith acover dip.
Ask themto observethe prepared slides under the microscope.
L et them observe the nature and distribution of the different types of tissuesand cells.
Direct themtoidentify epidermis, cortex, endodermis, pericycle, xylem, phloemand
pith of the prepared thin sections.
Instruct students to make line drawingsto demarcate theimportant structures

studied.

Ask themto labdl the above mentioned tissuesintheir diagrams.

PRACTICAL NO.32

M icroscopic and macr oscopic examination of secondary structur e of Dicotyledonous
wood.

Expected L ear ning Outcomes
1. Identifiesdifferent tissuesinamaturedicot stem.
2. ldentifiesthegrowth ringsof dicot stem.
3. Developstheability of preparing awet mount.

M aterialsand Equipment
Part of adicot stem apex taken fromaplant like Sachytarpheta
Part of a secondary thickened dicot plant stem
Watch glasseswith water, slidesand cover dips
Razor bladeand small paint brush

35



Anilinesulphatesolution
Microscope

Instructions
Instruct studentsto cut thin transverse sections of the stem apex and collectina
watch glassfilled with water.
Instruct studentsto stain with Aniline sul phate sol ution.
Ask them to mount sectionsin adrop of water, on aslideand cover it with acover
dip.
L et the students observe under low power of microscope and select athin section
where secondary xylem and secondary phloem hasjust begunto form.
Direct them to observe under high power and notethe distribution of different
tissues.
L et the students observe across section of the plant stem and identify important
structures such as bark, sap wood, heart wood and growth rings.
Instruct the studentsto record their observations.
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PRACTICAL NO. 33

I dentification of different types of micro-organismsand observation of bacteriaand
fungi.

Expected L ear ning Outcomes
1. Identifiesmgor typesof micro-organisms.
2. Classifiestypesof micro-organismsinto varioustaxonomic groups.
3. Usesappropriatetechniquesfor the study of micro-organisms.

Materialsand Equipment
Sample of toddy
Yoghurt/ curd
Suspension of Baker’s yeast in a sugar solution
Hay infusion
Water from apaddy field
Moldy bread
Microscopes
Slidesand coverdips
Instructions
L et the students prepare the following for the microscopic observations;
Sample of toddy
Yoghurt/ curd
Suspension of Baker’s yeast in a sugar solution
Hay infusion
Water from apaddy field
Moldy bread

- 0o Qa0 oTw
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With samplesa—e letthem proceed as follows:-

1

Place adrop of the sample on the center of aslide and cover witha cover
dip.

Observe under the high power of microscope.

Notecarefully the shape, sizeand any other features of the micro-organismsin
each sample- bacteria, yeast, Protozoaand algae.

Make them proceed asfollows with samplef :-
1. Placeasmall fragment of moldy bread in drop of water onasdlide. Cover with

cover dip.

2. Observe under the low, medium and high powers of the microscope.
3. Note the nature and structure of the fungal mycelium.

Direct the studentsto record the practical highlighting thefollowing;

a)
b)
<)
d)

M ake appropriate drawings and sketches of the various microorganisms.
Make notesontheir structure, differencesand sizes.

M ake comments on procedure and results

Make notes and observations on the budding of yeast.

PRACTICAL NO. 34

Practicetechniquesfor sterilization of water, culture media, glassware, heat labile
substancesand inoculating needles.

Expected L ear ning Outcomes
1. Practicestechniquesused for the sterilization of different materials.

Materialsand Equipment
Autoclave/ Pressure cooker

Oven

Culturemedia
Inoculating needles
Cottonwool

Pipettes
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Conical flasks
Beakers

Instructions
Instruct the studentsto follow the techniques used in sterilization.
a) Sterilization by dry heat (using direct flame)
i Forinoculating needles, |oops and such materia swhich will not be
damaged by heat. Hold inflame of Bunsen burner until red hot.
ii. Inthecaseof scalpels, metal spatulas and glassrodsdip in methylated spirits

or ethyl acohol. Allow excessspirit to drip off and flametheinstrumentinthe
Bunsenflame.

b) Sterilization by dry heat (intheoven)
For sterilization of dry glassware such as Petri dishes, flasks and pipettes.
Prepare glasswarefor stexilization asfollows:-
Wash glassware, clean and wipe dry thoroughly.
Wrap theglasswarein Aluminumfoil or paper and placein the container.

For conicd flasks plug the mouth with clean cotton wool and cover the plugswith
Aluminumfail.

For pipettes plug mouth with cotton wool and heat thetip briefly inthe Bunsen
flame.

Wrap the pipettesindividudly in Aluminumfoil or paper and torein
contaners.

Storeall prepared glasswarein an oven, at atemperature of 160°C. Keepthe
oven door tightly closed.

Keepinovenfor 1-2 hrsdepending on the amount of glasswarein the oven.
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c) Sterilizationinanautoclave (wet heat).
For sterilization of water/ culturemedia
i. Preparetheglasswarefor autoclaving according to the procedure outlined above.
ii. Placethe prepared liquid culture mediaor water in test tubes, flasksor bottlesas

appropriate.

iii. Plug thecontainerswith cotton wool and cover with Aluminumfoil or paper.
iv. If bottleswith screw capsare used, |oosen the screw cap dightly.
v. Placethecontainers glasswareintheautoclave.
vi. Closethelid of theautoclavetightly and openthevalve.
vii. Set the pressure at 151b/ sqinch. and heat to 121 °C.
viii. Close the valve when water vapor isreleased.
ix. Autoclavefor 15 minutesat 121°C

d) Sterilization by filtration using membranefilter gpparatus.
For sterilization of heat |abile substances.
i. Sterilizethecomponentsof themembranefilter apparatus separately.
ii. Filter theliquid using membranefilters.
Direct the studentsto record their observationshighlighting thefollowing:
1.  Makeappropriate notesof thedifferent typesof apparatususedin

Serilization.

2.  Makenotesand comment on proceduresfollowed.

PRACTICAL NO. 35

Prepar ation of asimple culturemedium (Nutrient Agar) and inoculation with asample
of toddy/ yoghurt.

Expected L ear ning Outcomes
1. Preparesasimpleculture medium.
2. Digtinguishesvarioustypesof coloniesof micro-organisms.
3. Deveopsskillsoninoculation techniques.

Materialsand Equipment
150 ml flask with screw cap or cotton wool plug
100 ml graduated cylinder
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Sterilized rod
Sterilized Petri dishes

Inoculating needle

Bunsen burner

Autoclave

Nutrient Agar :-

I. Peptone 109

i Beef extract 109

jii.  Sodiumchloride 05¢g

iv. Aga 159

V. Didilledwater 1000 ml

(Nutrient Agar can be bought from stores)

Instructions
Direct themtofollow theinstructionsgiven bel ow.
I. Preparation of Nutrient agar from prepared material.
Follow instructions given onthebottle of Nutrient Agar.
Add the appropriate amount of Nutrient Agar powder to 100 ml of water and boil
until agar isdissolved.
Sterilizethe solution by autoclaving at 121 °C for 15min (151b/sgin.)

Preparation of agar plates.
Pour 15 ml of thesterilized Nutrient Agar into sterilized Petri dishes, using
aseptic techniques.
Set asideto solidify.
iii. Inoculation of theplates:
Label the bottom of each agar plate using amarker pen.
Flametheinoculating loop to redness, allow it to cool and aseptically obtaina
loopful of thesample. eg. toddy or yoghurt.
Placetheloopful of sampleonthe agar plate at one side or near the edge of
thedish and streak on the agar surfacein azig zag pattern
Set asidefor 24-48 hr. at room temperature
Instruct the tudentsto record the practicd highlighting thefollowing.
1. Draw diagramsof the coloniesgrown on plates.
2. Make notes on observations and procedure.
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PRACTICAL NO. 36
Saining of bacteriafound in toddy or yoghurt usingasimplestain (M ethylene Blue).

Expected L ear ning Outcomes
1. Preparessmearsfrom solid and liquid samples.
2. Practicessmplestaining techniques.
3. Usesmicroscopeto examine bacterial smears.

Materialsand Equipment

Toddy, yoghurt and curd samples

Methylene Blue(dilutesolution)

Slidesand coverdips

Inoculating needles

Bunsen burner

Didtilled water

Simple student microscopewith low, medium and high power objectivesand 5 X,

10X, 15 X eyepieces.

Marking pen or wax pencil

Instructions
Instruct the studentsto carry out thefoll owing procedure.
1. Preparation of smear
Clean dideswith cleanser, rinseand dry
Handlethe clean slidesby their edges, preferably using apair of forceps
Usemarker pen or pencilsto label each dide according to the sample used
(A) For the bacteria culture of yoghurt and curd.

Place 1 or 2loopsfull of distilled water on the center of onedide using the
serilizedinoculating needle
Heat theloop until itisred hot and allow to cool.
Scrape asmall amount of the sampl e using the cooled | oop.
Emulsify the scrapingsin the drop of water and spread the suspensioninthe
shapeof acircle (thesmear should bevery thin)
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(B) For bacteria culture of toddly.
Do not usewater asthe bacteriaare already suspended in water. Follow other
stepsasabove
Letthesmear air dry
Heat fix the smear by passing thedidethrough aflametwo or threetimes.
Do not heat fix until the smear is completely air —dried
Flood the prepared, heat — fixed bacterial smear with 2 or 3 drops of
Methylene Blue and allow timefor the stain to act (30-60 seconds)
Wash with tap water to remove the excess stain and gently blot the smear with
blotting paper and let it dry.
Examinethe stained smearsunder the microscope
Make the students observe and note the col our of the stained bacteriaand
yeast (intoddy).
Instruct them to make appropriate diagrams of bacterialyeast.
Direct the studentsto di stingui sh between bacteriaand other microorganisms
(Veast).

PRACTICAL NO. 37

I dentification of fish, prawn and aquatic plant speciesused in aquaculture

Expected L ear ning Outcomes
1. ldentifies the main speciesof fish and prawn used for aquaculturein Sri Lanka
2. ldentifiesthemajor speciesof ornamental fish and aquatic ornamenta plantsthat are
foundin Sri Lanka
3. Compilesreportsonfield visitsto fish breeding stations, shrimp farmsand an
aguarium.

M aterialsand Equipment
Specimens of shrimpssuch astiger prawn and Indian white prawn.
Specimensof fish such asMossambiquetilapia, Niletilapia, Catla, Rohuand Mriga



Specimensof ornamental fish such asguppies, goldfish, carps, gouramies, sword
tails, mollies, barbsand angel fish.
Specimensof aguatic ornamental plants Cabomba,Ceratophyllum,Vallisneria,
Aponogeton, Hydrilla, Pistia

Instructions
Allow the studentstoidentify thedifferent speciesof fish, shrimps,
ornamentd fish and aguatic plants by using their external festures.
Arrangevisitsto ashrimp farm, fish breeding station and an aquarium.
Instruct themto record their observations.

PRACTICAL NO. 38

Study of common insect pestsof paddy and coconut in Sri Lanka.

Expected L ear ning Outcomes
1. Identifiesthe common insect pestsof coconut and paddy in Sri Lanka
2. ldentifiesthe symptomsof above pest attack by looking at the external appearance
of plants.
3. Digtinguishesthenature of damage caused to the plants by each pest.

M aterialsand Equipment
Specimens and pictures of thefollowing coconut pests.
a Black beetle
b. Redweevil
C. Coconut Mite
Specimens and pictures of thefollowing paddy pests
d.  Brown plant hopper
e Paddy Bug
f. Yellow stem borer
Charts showing damage caused by the attack of each of the above pests/affected
plants/affected plant partsby the pests.



Instructions
Allow the studentsto examine the external morphology of each pest and note
distinctivefestures by which each can beidentified.
L et students study the charts and observe other important features, thelife cycle
stagesand thelifecycle of each pest.
Direct themtoidentify affected partsof plant.
Arrangefield visitsto observe pestsin situ and the nature of damageto the plants.
Instruct studentsto record the external featuresthat can be used to identify the above
pests.

PRACTICAL NO. 39

Observation of stagesof life cyclesand study of data on incidence and distribution of
thefollowing parasitesin Sri Lanka: malarial parasite, filarial parasite and hook
worm.

Expected L ear ning Outcomes
1. Manipulatesthe microscopetoidentify different stagesof thelifecyclesof malarial &
filarial parasitesand hook worms.
2. |dentifiesthe mosguito vectors.
3. Designsreevant meansto communicate thedistribution pattern of themalaria
disease, filariasisand hook worm diseasein Sri Lanka

M aterialsand Equipment
Chartsof relevant parasitesand their lifecycles
Prepared didesof different stagesof thelifecyclesof maariaparasite, filaria
parasite and hook worm
Recent dataon thedistribution of malaria, filariasisand hook worminfections in Sri
Lanka
Charts, pictures ,specimensand/or slidesof vectors
Live specimensof vectorswherever possible
Microscope and hand lens
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Instructions
Guidethemtoidentify thedifferent stages of thelife cyclesof malariaparasite, filaria
parasite and hook worm under high power.
Direct them to draw sketchesof these stages and notethe features used for
identification.
Direct themtoidentify malarial andfilarial vectorsand notetheir external festures.
Ask themtorecord their observations.

PRACTICAL NO. 40

Sudy of different kindsof weedsin a selected area and separ ation into mor pho -
species

Expected L ear ning Outcomes
1. Identifiesthegeneral characteristics of weed species.
2. Distinguishes morpho - speciesusing prominent external featuresof theweed.
3. ldentifiesthe species

Materialsand Equipment
A neglected plot of garden with crop species but overgrown with weeds
Coallecting bags
Handlenses

Instructions
Instruct studentsto make arough sketch of the garden plot giving location of crop
Species.
Ask studentsto select random plots of one square foot and study morpho - species
distribution of weedsintheplots.
Guidethem to study the characteristics of each separate morpho - speciesand note
down features by which each can be easily identified.
Identify the speciesasfar aspossible.
Direct them to make sketchesrecording different typesof identified morpho species
and make appropriate notes.
Guide them to make notes on the features of the weed speciesthat enablethemto
grow faster than the crop species.
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Appendix

Test for Carbohydrates
1) Testfor reducing sugars
Benedict’s Test
Add 2 cm®of a solution of a reducing sugar. Add equal volume of Benedict’s solution.
Shakeand bring gently to boil.

2) Testfornonreducing sugars
Add 2cm 2 of sucrosesolutionto 1 cm@dil. HCI .Boil for oneminute.Neutralizewith
NaHCO, and check with pH paper. Carry out Benedict’s test.

3) Testfor Starch
Add2cm?, 1% starchsolutionin atest tubeand add a few drops of 1./KI solution.

Testfor Lipids
Add 2 cm3ail to 2 cm® of water in atest tube. Add few drops of Sudan |11 and shake.

Test for Proteins

Biuret test
Add 2 cm?® protein solution to equal volume of 5% KOH solution and mix. Add two
dropsof 1% CuSO, solution and mix.

Preparation of lodinesolution

Dissolve 1.0 gof lodine crystalsand 2.0 g of Potassumiodidein 300 cm? distilled
water.

Preparation of Formalin to preserve specimens

Add 10 cm 2 of commercial Formalinto 90 cm? of distilled water.

Preparation of macerated materia

Add Conc. HNO, to plant material. Boil for about five minutesin awater bath.
Check the consistency withaglassrod.
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COMPOUND LIGHT MICROSCOPE
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