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The ten-day Workshop on 'Simple Guided Laboratory 
Lxercises in Lliulugy lor Classes Vlll lo X' was mainly aimed 

at designing some simple Laboratory activities that a teacher 
could perform in order to strengthen biology teaching. This 

would also reflect a significant leap in his quality of teaching.
It would also activate the children's mind and enable them towards 

building scientific attitude & scientific temper.

The Regional College of Education and the NCERT,

New Delhi, have been consistently trying to introduce innovations 

in Science teaching and improving the quality of education in 

schools. Several useful hand-books have been published by the 

NCERT. Though a few practical manuals are available in 
biology, they generally demand costlier equipment, better laboratory 

facilities and elaborate procedures. Thus a need was felt among 
us to plan a manual in biology for the high school teachers which 
would contain simple inexpensive experiments that could be 

performed in any ordinary school.

The participants for the workshop were senior biology 
teachers selected from Government Schools of the four southern 
states, Andhra Pradesh, Karnataka, Kerala and Tamil Nadu.
The result of their hard-work is this manual of activities.

The experiments have been carefully chosen after survey 
of text-books of the four states.

A common format has been followed for all the activil ies. 

Details of the materials required, procedure, observations, conclusions 
and precautions to be taken have been listed for each experiment.
A few suitable diagrams have been provided for the experimental 
set up. The appendix towards the end lists the preparation of 
reagents, stains etc. to make the mnual self-sufficient in technical 
details.



II

Activities have been categorized under the following 
four units :

1. Cell

2. Animal Physiology

3. Plant Physiology

4. Culture of organism, preservation techniques and 
Ecology.

Suggestions are welcome for the improvement of this 
manual.

N. SREERAMULU 
Academic Co-ordinator.
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LIST OF ACTIVITIES

UNIT 1 : CELL

1.1 Study of cells - differenl shapes

1.2 Study of permeability of froo skin
1.3 Examining the cells of leaf for streaming movement of cytoplasm

1.4 Examining the bacteria found in human mouth and study their shapes

1.5 Study of the internal structure of a young dicot stem
1.6 Study ul Ihe slrurlure til a dicul leal

1.7 Study of striated muscle

UNIT 2 : ANIMAL PHYSIOLOGY
2.1 Study of the effect of proteolytic en/ymes on proteins (from the 

(jut. of cockroach/froq).

2.2. Study of the action of saliva on starch
2.3 Respiratory organs of fish

2.4 Demonstration of tracheal system in cockroach
2.5 Demonstration of respiration ininsects

2.6 Mechanism of breathing in frog
2.7 Preparation of blood smears of man and froi| Io study RBCs and WRC*

2.8 Demonstration of circulation of blood in the web of frog
2.9 1 low of blood in the dorsal blood vessel of earth worm

2.10 Reaction of pupil of human eye to the light rays
2.11 Distribution of touch receptors (organ of touch) over the body

2.12 Internal parts of the Longitudinally cut kidney of sheep
2.13 Different stages of metamorphosis in butterfly/moth
2.14 Reproduction in Paramecium
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UNIT 3 : PLANT PHYSIOLOGY

3.1 Roots absorb water and water moves through the xylem.
3.2 Starch is the reserve food material in tap-root modifications.
3.3 Demonstration of osmosis using potato/carrot/tomato peel.
3.A Demonstration of root-pressure.
3.3 Demonstration of rate of transpiration using improvised inexpensive 

potometer.
3.6 Pigments in Leaf.
3.7 Growth by the activity of meristematic tissue.
3.8 Carbon-di-oxide is used during photosynthesis.
3.9 Carbon-di-oxide enters the leaf through the stomata.
3.10 Carbon-di-oxide and sun-light are essential for photosynthesis.
3.11 Carbon-di-oxide is utilized during photosynthesis.
3.12 Carbon-di-oxide is evolved during respiration.
3.13 Artificial germination of pollen grains.
3.14 Roots are positively geotropic.
3.13 Roots are positively geotropic and shoots are negatively geotropic. 
3.16 Primary root is positively hydrotopic.

UNIT 4 : CULTURE OF ORGANISM, PRESERVATION 
TECHNIQUES AND ECOLOGY

4.1 Paramecium culture.
4.2 Budding in yeast.
4.3 Legume nodules.
4.4 Presence of bacteria in the soil.
4.3 Model of virus.
4.6 Water pollution.
4.7 Air pollution.
4.8 Ecosystem.
4.9 Study of food-chains.
4.10 Interdependence between animals and plants.
4.11 Preservation techniques - I .
4.12 Preservation techniques - II.



Activity 1.1

STUDY OF CELLS- DIFFERENT SHAPES

MATERIALS REQUIRED:

Slides, cover slips, dissecting needles, forceps, tooth pick, spathula, 
onion bulb, tomato pulp, Elodea leaf, Rheo leaf, Tradescantia leaf, 

betal leaf, Spirogyra or any other, fresh -water algae, toad, human 

cheek cells.

Activity 1.1.1

PROCEDURE:

1. Cut the onion into quarters. Each quarter can be separated 
into layers called scale leaves.

2. Remove one of the scale leaves and hold it so that the con
cave surface is towards you.

3. Peel its inner surface with a needle/forceps and you will get 
a large and transparent peel.

4. Place it (or spread it) on a drop of water on a clean glass 
slide.

5. Place the cover slip over it.

6. Observe this slide under the microscope.

OBSERVATION:

You will observe a large number of cells. Draw a labelled diagram 
of a few cells (as shown in Eig.No.l).
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Activity 1.1.2

PROCEDURE:

Prepare a slide of a few fresh filaments of Spirogyra or young leaf from 
the growing tip of Elodea plant following the same steps 4 to 6 as in 
Activity 1.1.1.

OBSER VATION:

You will observe cells of Spirogyra as in Fig. No.2. You will also observe 
chloroplasts and Pyrenoids in the cells.

Activity 1.1.3

PROCEDURE:-

Take a sample of tomato palp, mount it on a slide and observe under 
microscope.

OBSERVATION:
You will observe the cells as in Fig.No.3.

Activity 1.1.4

PROCEDURE:

1. Peel out the surface layer of cells of the leaf of Rheo, Trades cant ia/ 
croton/betel/leaf of any other locally available plant by folding the leaf 
and briskly pulling and tearing it.

2. Take this thin surface, peel and prepare a slide as in Activity 1.1.1 

Step 4 to 6.

OBSERVATION:
You will observe the cells as in Fig.No.4.
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Activity 1.1.5

PROCEDURE:

1. With the help of a Spathula/tooth pick, take the buccal smear 
of toad/human cheek cells from the inner surface of cheek.

2. Place the smear over the slide.
3. Add a drop of water.

4. Cover the material with cover slip and observe under microscope.

OBSER VATION:

Cells will be observed as in Fig. No.5.

CONCLUSION:

By performing these activities you can conclude that the cells vary in 

their shapes.

PRECAUTIONS:

1. The material to be observed should be always kept moist.

2. The surface peel of leaves should be as thin as possible,

3. Avoid air bubbles when the cover slip is placed.
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F*g. 1 Onion Gp'iAcTrniS

Vroq
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Activity 1.2

STUDY OF PERMEABILITY OF FROG'S SKIN

MATERIALS REQUIRED:

A medium sized frog, a piece of thread, two small beakers, 10% 
and 15% salt solution, distilled water, a pair of scissors, needle, 
chemical balance.

PROCEDURE:
1. Take a dead frog (chloroformed)

2. Make the skin loose at the thigh region.

3. Cut the skin at the knee region and at the extreme end of the 
thigh region from both the legs.

4. Peel out the skin through the legs.
It should come away in the form of a cylinder

5. Turn it inside out, tie a piece of thread at one end of each 
cylindrical piece of skin. Each one now looks like a mini bag.

6. Fill the first bag with 10% salt solution and the second bag 
with distilled water.

7. Tie the mouth of each bag with a piece of thread.

8. Blot the outside moisture with a blotting paper.

9. Take the weight of each bag separately and note down their 
initial weights.

10. Keep the bag filled with 10% salt solution in a beaker of 
distilled water.

11. Keep the second bag filled with distilled water in the beaker 
of 15% salt solution.

12. Keep them without any disturbance for an hour.

13. After one hour take the bags out and blot out the moisture 
and weigh each one of them separately.

14. Record the observations in a tabular form.
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OBSERVATION:

The first bag containing 10% salt solution shows increase in its 
weight. The second bag containing distilled water shows decrease 
in its weight.

CONCLUSION:

The increase in the weight of the first bag is due to endosmosis’ 
and the decrease in weight of the second bag is due to exosmosis. 
This experiment proves the permeability of a frog's skin.

NOTE:

1. Instead of weight, increase or decrease in volume could be 
measured by a measuring cylinder.

2. In case, chemical balance is not available the difference in 
weights could be noted by using straw balance.
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Activity 1.3

EXAMINING THE CELLS OF LEAF FOR STREAMING
MOVEMENT OF CYTOPLASM

MATERIALS REQUIRED:

Young leaves of Hydrilla/Elodea/Chara, compound micros cope,slide, 
cover slip, water.

PROCEDURE:

1. With forceps remove a young leaf from near the tip of an Elodea 
plant.

2. Place the leaf on a slide in a drop of water and put cover slip.
3. Observe the leaf with low power of the microscope by slowly 

turning the fine adjustment back and forth. Observe the chloro
plast in the cells of the mid-rib region of the leaf. Watch the 
movement of chloroplasts if any.

4. Gently warm the material using warm water or warm the slide 
from backside with the help of an electric bulb (or using spirit 
lamp flame). By warming, the circulation of cytoplasm is 
stimulated.

5. Again carefully observe the chloroplasts in the cells of the mid 
rib region and watch if there is any sign of their m ment.

OBSERVATION:

The chloroplasts of some of the cells will be seen moving in a cyclic 
way along the border of the cell.

CONCLUSION:

The cyclic movement of chloroplasts indicate the streaming movement 
of cytoplasm (cyclosis)-
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Activity 1.4

EXAMINING THE BACTERIA FOUND IN HUMAN MOUTH AND
STUDY THEIR SHAPES

MATERIALS REQUIRED:

Two glass slides, cover slips, compound microscope, spirit lamp, 
methylene blue, blotting paper, clean tooth pick, distilled water.

PROCEDURE:

1. Scrap the bases of several molars near the gum line with 
clean tooth pick.

2. Take the scraping to a clean glass slide with little water 
or saliva.

3. Spread the material with a tooth pick on the glass slide or 
drawing another slide over it.

4. Allow’ it to dry in air.

5. Fix the dried smear by passing the slide over a flame three 
times so as to make it a little warm.
(Keeping the smear side away from the flame)

6. Stain with dilute methylene blue for one minute.

1. Hash in running water, blot dry, cover with a cover slip.

8. Observe under microscope.

OBSERVATION:

lie can see three basic forms of bacteria -

1. spherical shaped bacteria i.e., cocci.

2. cylindrical or rod shaped bacteria i.e., bacilli.

3. spiral shaped bacteria - spirilla

CONCLUSION:
Bacteria have different shapes.

PRECAUTION:
1. Hash in slow' nuining water.

2. Slide must not be heated more.
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Activity 1.5

STUDY OF THE INTERNAL STRUCTURE OF A
YOUNG DICOT-STEM

MATERIALS REQUIRED:

Young stem (stems of Balsom, Tridax or any other plant available 
in the local area can be used). Compound microscope, p&tridish, 
slide-brush, cover slips, blade razor, 'watch glass, glycerine, safranin.

PROCEDURE:

1. Cut the young stem into small pieces (approximately 5 cm 
in length) and keep them in water.

2. Take a piece of stem and hold it vertically.
3. Put a drop of water at the edge of the blade/razor. Both 

material and razor should be kept flooded with water.

4. Cut the stem by sliding the blade/razor over the material 
in uniform strokes for a few times.

5. Sections thus cut are lifted removed only with fine brush 
to a pe tridish/watch glass containing water.

6. Select the sections i.e. those floating on the surface of the water.

7. With the help of a fine brush, place these thin sections on a 
clean slide.

8. Observe under microscope and find out the uniformly cut 
sections suitable for staining.

9. The selected sections are transferred to a watch glass containing 
dilute safranin.

10. The selected sections are kept in the stain for a minute.

11. After staining, place a section on a clean glass slide, wash the 
sections in water to remove excess stain.

12. Put a cover slip carefully taking care to avoid air bubble. To 
avoid air bubbles, cover slip supported by needle is touched to 
the medium and gradually lowered.

13. Select one of the sections and place it in a drop of 5°o glycerine 
on a slide.

14. Observe the section under a compound microscope for details 
of the internal structure.
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OBSERYA TION:

The internal structure of a young dicot stem - shows parenchyma, 
collenchyma and scelerenchyma, in addition to the vascular tissues. 
The vascular bundles are arranged in a ring. Pith is very prominent.

NOTE 1:
This procedure could be adopted for the study of internal structure 
of monocot stem, monocot root', dicot root.

NOTE 2:

Commonly two or more stains are used wherever tissue is differentiated. 
Combination of acidic and basic dyes of contrasting colours is of general 

use. This permits the distinction of woody tissue from non- lignified Tissue 
The following are a few commonly used combinations.

1. Hematoxylin and safranin

2. Safranin and aniline blue

SPECIFIC SCHEMES FOR OBTAINING COMBINATIONS
(SEMEPERMANENT AND TEMPORARY PREPARATIONS)

1. Hematoxylin and safranin:

Select a section - stain with hematoxylin - wash with water- 
wash with ammonia water till stain burns blue - (tap water is 
suitable for alkaline medium)- wash with water - stain with 
safranin- wash in water- mount inglvcerine.

2. Safranin and fast green aniline blue. Select a section - stain 
with safranin (about 4-5 minutes)- wash repeatedly with water- 
destain with acid alcohol - (if needed)- wash with water 
repeatedly - stain with fast green aniline blue for about a 
minute- wash thoroughly in water- mount in glycerine.
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Activity 1.6

STUDY OF THE STRUCTURE OF A DICOT LEAF (NERIUM SR)

MATERIALS REQUIRED:

A leaf, compound microscope, petridish, slide, cover slip, brush,blade/ 
razor, watch glass, water, glycerine, safranin, pith of tapioca stem or 
papaya.

PROCEDURE:

1. Trim a good piece of pith into rectangular block of about 5 cm.
2. Split it vertically to 3/4 length.

3. Cut the terminal portion of the leaf and place the leaf piece 
vertically in the slit of the pith.

4. If the leaf is broad, cut the middle portion of the leaf and place 
the leaf piece vertically in the slit pf the pith.

5. After placing a drop of water at the edge of.a blade/on the 
concave surface of razor hold the blade 'razor exactly horizontal, 
at level with the pith.

6. Draw the razor towards the body in a long,sliding movement. 
Repeat until thin, good and complete sections are got.

7. Care should be taken to see that the cut surface of the material 
and the pith are not oblique.

8. Transfer the sections from the blade razor with a brush to 
a watch glass containing water.

9. Select only thin, complete sections for observation.

10. The sections may be stained as explained for the dicot stem.

OBSERVATION:
The leaf shows epidermis, stomata, palisade tissue, sponge tissue and 
vascular tissues.

NOTE:
The same procedure could be adopted to study monocot leaf.
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Activity 1.7

STUDY OF STRIATED MUSCLE

MATERIALS REQUIRED:

Slides, cover slips, dropper, water, glycerine, compound 
microscope, methylene blue? toad.

PROCEDURE:

1. Cut a piece from a leg muscle of toad, tease it out 
in the direction of the fibre.

2. Place this on a drop of water on a clean glass slide.

3. Add methylene blue stain to it.

4. Leave it aside for one minute.

5. Remove the excess stain with a blotting paper.

6. Add a drop of glycerine or water and cover with cover slip.

7. Observe under the microscope.

OBSERVATIONS:

1. This consist of long cylindrical fibres with several nuclei.

2. Under the microscope the fibres appear unbranched crossed 
by alternate light and dark bands - striations.

3. The fibres are bound in bundles to form muscle.

CONCLUSION:

The presence of light and dark bands, unbranched fibres indicate 
the striated muscles.
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Activity 2.1

STUDY OF THE EFFECT OF PROTEOLYTIC ENZYMES ON PROTEINS 
(FROM THE GUT OF COCKROACH/FROG)

MATERIALS REQUIRED:

Slides, egg albumin, dissection set, frog/cockroach, sand, test 
tubes, mortar and pestle, glycerine.

PROCEDURE:

1. Dissect - open a frog or cockroach.

2. Remove stomach, small intestine and pancreas separately.
3. Grind each one separately by adding little water, few sand 

grains and 3-4 drops of glycerine.

4. Collect the extracts in separate test tubes.
5. Smear a thick coating of egg albumin over the slides.

6. Allow them to dry

7. Put a drop of extract from each test tube on separate albumin 
slides and allow them to stand for two hours.

8. Examine all the slides.

OBSERVATIONS:

1. You will find that the egg albumin is eroded where we placed 
the extract.

2. The erosion of albumin varies from slide to slide.

CONCLUSION:

1. Proteolytic enzymes present in the stomach/intestine/pancreas of 
the animals act on proteins.

2. The rate of digestion.of protein varies from part to part of 
alimentary canal.

3. Intestinal juice is alkaline and gastric juice is acidic.

4. In alkaline medium digestion of proteins takes place faster 
than in acidic medium.
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Activity 2.2

STUDY OF THE ACTION OF SALIVA ON STARCH

MATERIALS REQUIRED:

Iodine solution, benedict solution, buhsen burner, starch suspension, 

saliva, test tubes.

PROCEDURE:

1. Take 3ml of starch solution and add 1 drop of dil. iodine solution 
in a test tube. Notice the colour change.

2. Take 3 ml of Benedict solution and boil for 3 minutes, add few 
drops of glucose solution and allow it to cool. Notice the colour 
change.

3. Repeat the above test with starch instead of glucose and notice 
the colour.

4. Take 3 ml of starch solution and add 5ml of saliva and allow it 
for 10 minutes. Add 5ml of benedict solution, boil and allow to 
cool. Notice the colour change.

OBSER VA T1ONS:

1. The solution appears blue, when Iodine is added to starch.

2. The solution appears brick red colour, when glucose is boiled 
with Benedict's solution.

3. The test solution which is mixed with saliva gives positive 
result to glucose test.

CONCLUSION:

1. Glucose and benedict solution - brick red colour.

2. Starch and Benedict solution - no colour
3. Starch + saliva + Benedict = brick red colour

By the above changes we can conclude that saliva acts on starch 
to convert it to glucose.
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Activity 2.3

RESPIRATORY ORGANS OF FISH

MATERIALS REQUIRED:

Fishes (4" in size), Aquarium, Forceps, lens, etc.

PROCEDURE:

1. Observe a live fish in an aquarium for its activities.

2. Observe the opening and closing of month and operculum.

3. Take out the fish and observe the opercular plate.

4. Lift the operculum and carefully observe inside.

OBSERVATIONS:
1. You can see the fish engulfing the water through mouth and sending 

it out through operculum, when it is inside aquarium.

2. Below the operculum is a chamber called gill chamber.

3. Inside the gill chamber you can see 4 gills arranged one 
behind the other.

4. Each gill has a bony base and finger like projections- the lamellae 
at free end.

5. The colour of the gills is red because it is richly supplied with 
blood capillaries.

6. The water that gets into the mouth comes through gill chamber 
bathing gill lamellae and goes out by opening operculum.

CONCLUSION:
1. The operculum is a bony plate.

2. Operculum protects gills.

3. Operculum helps in the circulation of water.

4. Gills are richly supplied with blood capillaries where 
exchange of gases takes place.

NOTE:

If a live fish is not available you can use a preserved fish. The colour of 

the gills will not be red in case you use a preserved fish.
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Activity 2.4

DEMONSTRATION OF TRACHEAL SYSTEM IN COCKROACH

MATERIALS REQUIRED:

Chloroform, dissecting tray, dissection box, hand lens.

PROCEDURE:
1. Place a chloroformed cockroach in the dissecting tray.

2. Remove the wings and give incision along the laterial side, 
thereby cutting the arthrodial membrane between terga and sterna.

3. Remove the tergal plates one by one from behind forward carefully 
without disturbing the internal organs.

4. With the help of brush, remove all the fat bodies gradually and 
carefully.

5. Expose the alimentary canal/trachea and display.

6. Clear up reproductive organs and ventral nerve cord.

7. Draw the diagram of trachea and its branches.

OBSERVATIONS:

1. You can see 2 large tracheae on each side of the body, with 
spiral thickenings.

2. You can see branches of trachea, the tracheoles (filled with air)

CONCLUSION:

1. Insects respire the atmospheric air through a specialized 
type of tubes called "Tracheae11.

2. The tracheoles reach different organs.'tissues to supply oxygen.
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Activity 2.5

DEMONSTRATION OF RESPIRATION IN INSECTS

MATERIALS REQUIRED:

Test tube, one holed rubber cork, rubber tubings, used up (empty) 
refills of ball pens, wire gauze, cellophane tape for fixing, stand, 
a small cup, water, potassium hydroxide, grass hopper.

PROCEDURE:
1. Arrange the apparatus as shown in the figure.

2. Keep KOH pallets at the bottom of the test tube and cover 
with gauge.

3. Keep an insect (grass hopper) in a test tube and close it with cork.

4. Take coloured water in the U-tube and note down the initial levels.

5. After 10 minutes observe the water levels.

COUOl)R£D

WATER.
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PRECAUTION:

The apparatus should be air tight throughout the experiment.

OBSERVATION:

You will observe the rise of water level in. column A of U-tube.

Note down the actual rise at the intervals of ten minutes.

CONCLUSION:

The rise of water column in A is due to increase in volume of air in 

the test tube. Grass hopper respires and utilises oxygen giving out CO?.
This CO? is absorbed by KOH. So the volume of air decreases, 
resulting in the decrease of air pressure in the test tube. To equalise the 
pressures of the air inside the test tube and the atmospheric air outside 
the water column, the air tries to enter thereby pushing the water column B.

NOTE:

The same experiment may be used by the enthusiastic pupils and 
teachers as a project to study the rate of respiration, by varying 
conditions like temperature, humidity, etc.
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Activity 2.6

MECHANISM OF BREATHING IN FROG

MATERIALS REQUIRED:

Plastic bottle (250ml), glass bottle (500ml) (milk bottle), rubber cork 
with one hole, Y glass tube, ballons, fevicol.

PROCEDURE:

1. Set up the apparatus to prepare the model as shown in the figure.
2. Make the set up air tight by applying'some adhesive like Fevicol.

3. Plastic bottle represents the buccal cavity and the hole the nostrils.

4. The glass bottle represents thorax, Y tube the short air passage 
and the ballons the lungs respectively.

5. Press the plastic bottle. This compressed bottle represents the 
normal position of buccal cavity.

6. Release the pressure. This is the increase in the volume of buccal 
cavity. Air gets into buccal cavity.

1. Close the hole (nostril) with a finger, and press the plastic bottle.
8. The air gets into ballons, bulging them.

9. Release the pressure, the buccal cavity increases and ballons 
collapse.

10. Open the hole and press the plastic bottle again to send the air 
out through nostril.
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OBSERVATION:
1. The increase in buccal cavity causes the entry of the air into buccal 

cavity.
2. After closing the hole when the buccal cavity (bottle) is compressed, 

the air gets into the lungs-causing inhalation.
3. When pressure on plastic bottle is released, air from lungs is sucked 

into buccal cavity.
4. After keeping the hole open and pressing the plastic bottle the air 

rushes out through nostril causing exhalation.

CONCLUSION:
The inhalation and exhalation are caused by raising and lowering of 
floor of the buccal cavity.
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Activity 2.7

PREPARATION OF BLOOD SMEARS OF MAN AND FROG
TO STUDY RBCs AND WBCs

MATERIALS REQUIRED:

Needle, blue-flame burner, slides, 70% alcohol, microscope, Leish man's 

stain or Wright's stain or GIEMSA's stain.

PROCEDURE:
1. Clean the tip of your finger with 70% alcohol and prick it with a 

needle which has been heated throughly.

2. Wipe away the first drop of blood which appears and touch the 
second one to a throughly dry alcohol cleaned microscope slide. •

3. Take another slide and touch the blood drop at an angle and allow 
the blood to spread along the edge.

4. Apply little pressure and draw the second slide away from the drop.

5. The blood smear should be thin uniform layer.

6. The smear appears fairly yellow, allow it to dry.

7. Drop plenty of Leishman's or Wright's stain solution on the air 
dried blood smear and allow it to act for 10-15 minutes.

8. At the same time take care that stain does not dry under any 
circumstances. There is the danger that the solvent, chiefly 
methyl alcohol will evaporate and leave only an ugly crust of 
stain on the smear. If this happens, additional stain solution 
will have to be added in the course of staining.

9. Dilute the stain solution on the slide by adding about the same 
amount of boiled and cooled distilled water.

10. Tilt the slide back and forth to have uniform dilution.

11. Allow the dilute stain solution to act for about 2 minutes, 
then rinse it off with distilled water and place the 
microscope slide vertically on one edge to dry.

12. Examine the slide under microscope.

13. Repeat the exercise, with frog blood.
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PRECAUTION:

A smear which has been prepared in this way should be protected from 
dust and left to dry in the air for at least 2 hours but not later than 

a day.

OBSER VATION:

1. You can see many RBCs which have been stained violet.

2. You can see small pinkish points between RBCs under low 
power and medium power magnification. With high power 
magnification these pinkish points prove to be WBCs which 
you will recognise immediately by their intensely pink stained 
nucleus.

CONCLUSION:

1. Red blood corpuscles are abundant, non-nucleated in mammals 
and nucleated in frog (amphibians).

2. WBCs are less in number, varied in size and shape, and nucleated.

NOTE:
Wright's stain is a combination of methylene blue and Eosin Y, Giemsa 
stain is a combination of Eosin Y.azures and methylene blue chloride. 
Methylene blue stains nucleus

Eosine stains cytoplasm

Azures stains granules in RBC cell
The experiment can be used to study the blood tissue.
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Activity 2.8

DEMONSTRATION OF CIRCULATION OF BLOOD
IN THE WEB OF A FROG

MATERIALS REQUIRED:

Live frog, ‘wooden boards, thread

PROCEDURE:

1. The live frog is placed on a wooden board and tied in such 
a way that the hind limb is free from the wooden board.

2. Tie a slide to the digits with thread and spread its web.

3. The web is focussed under microscope to study the circulation.

OBSERVATION:

1. You will observe the capillaries.

2. The streaming movement of blood cells can be seen in the 
capillaries.

CONCLUSION:

1. In frog circulation of blood takes place through blood vessels,
i.e., closed type of circulation.

2. Every part of the body receives blood.
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Activity 2.9

FLOW OF BLOOD IN THE DORSAL
BLOOD VESSEL OF EARTHWORM

MATERIALS REQUIRED:
Earthworm, saline water, dissection board, pins, etc.

PROCEDURE:
1. Select an active big earthworm and wash it in water.
2. Place the earthworm on its dorsal side on a wooden dissection boaird. 

(Dorsal side can be very easily identified by observing a bluish
line in the middle throughout the length of the body).

3. Fix the anterior end (lip) and the posterior end (tail) with pins.

4. Pour saline water over the body and keep the body moist.

5. With the help of a hand lens observe the mid dorsal line.

OBSERYA TION:
1. In the mid dorsal line is a blood vessel - the dorsal blood vessel.

2. You can see the flow of blood by the pulsating action of dorsal 
blood vessel.

3. The blood flows from posterior end (tail) towards anterior 
end (head).

PRECAUTIONS:

1. Do not pin the earthworm in the mid dorsal line causing 
damage to the blood vessels.

2. Keep the body moist by pouring saline water.

CONCLUSION:
1. The blood flows in definite direction in earthworm.

2. The earthworms have "closed type of circulatory system" 
as the blood flows through blood vessels.
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Activity 2.10

REACTION OF PUPIL OF HUMAN EYE TO THE LIGHT RAYS

MATERIALS REQUIRED: 
Torch, Mirror •

PROCEDURE:

1. Select a student. Make him sit on a chair in a less lighted 
area of the room.

2. Using a torch focus light rays into an eye from a distance.

3. Observe the size of the pupil when the light rays fall into 
the eye from a distance of 2 meters.

4. Reduce the distance to 1 meter, half meter, and quarter meter 
respectively and-observe.

5. Focus the light rays for few seconds and observe the size Of 
the pupil.

6. Take back the torch in reverse direction by increasing the 
distance and observe the pupil.

7. Suddenly focus light rays on the eye from 20 cms distance 
and observe.

8. Suddenly put off the torch and observe.

OBSERVATION:

1. The size of the pupil decreases as you reduce the distance.

2. You can see increase in the size of the pupil as you take 
the torch away from the eye.

3. You can see the immediate decrease in the size of pupil 
when the light rays are made to fall suddenly.

4. Similarly, sudden increase in size of pupil is observed when 
the torch is put off.

CONCLUSION:

1. The pupil of the eye reacts to the intensity of the light.
2. Brighter or higher the intensity, smaller is the size of the pupil.

3. Weaker or lesser the intensity, larger is the size of the pupil.

4. The pupil of the eye controls the entry of light rays and protects 
the inner parts of the eye.
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Activity 2.11

DISTRIBUTION OF TOUCH RECEPTORS
(ORGAN OF TOUCH) OVER THE BODY

MATERIALS REQUIRED:

Ink pen, fine edged broom stick

PROCEDURE:

1. Select two students for experiment.

2. Mark squares of 1 sq.cm, area on the skin on various parts 
of the body like palm,arm, shoulder, forehead, cheeks, knee 
cap, sole, etc. of each student.

3. Instruct the pupil to close the eyes and to indicate immediately 
when'he/she receives a prick (stimulus).

4. With broom-stick prick lightly over the skin in marked areas.

5. Select one square at a time and give uniform number of 
pricks (about 20).

6. Record the number of pricks given and number of responses 
given by the student in a table as shown below.

SI. Area of Student I Student II
No. Skin No. of No. of 

pricks responses
given indicated

No. of
pricks
given

No. of
responses
indicated

1. Forehead

2. Palm

3.

4.
5.



: 27 :

PRECAUTION:

The pricks should be as far as possible uniform. They should 
not be too strong or too weak.

OBSERVATION:
The students should indicate different responses- for different 

parts of the body.

CONCLUSION:
1. Some parts of the body like lips, cheeks .show quick and total 

responses, indicating the presence of more number of receptors.

2. Knee cap,'sole, palm show less responses .indicating the less 
number of receptors.

3. The touch receptors (sense organs) are unevenly distributed 
on the skin of human body.
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Activity 2.12

INTERNAL PARTS OF THE LONGITUDINALLY 
CUT KIDNEY OF SHEEP

MATERIALS REQUIRED:

Kidneys of sheep, scalpels, foreceps, pins, hand lens, 
dissection tray, etc.

PROCEDURE:

1. Clean the kidney procured from the mutton shop.

2. Keeping the concave and convex sides of the kidneys to 
the sides, cut the kidney from the top to' bottom. The 
section passes through hilus region.

3. Hash the halves in water.

4. Make a labelled sketch of the section.

OBSERVATION:
1. The outer peripheral granular region with tiny red spots is 

'cortex'.

2. The inner striated portion is 'Medulla'.

3. The central funnel like structure on its inner surface is 
the 'Renql pelvis'.

4. From the pelvis, 'Ureter' runs out and down.

CONCLUSION:
1. The cortex has granular portion which is made up of tiny 

tubules.

2. The red spots are the network of the capillaries - the glomerulus.
3. The striated appearance of the medulla is due to many tubules- 

riuming parallel to each other and emptying into the renal pelvis.

4. Every part of kidney shows a structural and functional significance.
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Activity 2.13

DIFFERENT STAGES OF METAMORPHOSIS IN BUTTERFLY/MOTH

MATERIALS REQUIRED:

Insect catching nets, board (hard or card board), pins, glazed paper, 
paste, card board box or wooden box (display box), insect killing jar, 
carbon tetra chloride.

PROCEDURE:
1. Collect the leaves with eggs of butterfly.

2. Collect caterpillar, cocoon and adult butterfly with 
the help of a net.

3. The eggs can be dipped in 10% formaline and displayed.
4. Place the caterpillar, pupa and butterfly in the killer jar 

and treat with carbon tetra chloride fumes.
5. Inject 10% formaline into the caterpillar and pupa.

6. Give a wax coating.

7. Place the butterfly on a spreading board to extend its wings, 
legs, etc. and dry.

8. Display eggs, caterpillar, pupa and adult in sequence in an 
insect display box.

OBSER VATION:

A series of changes bring in metamorphosis in insects.

PRECAUTION:

Place napthelein balls into the display box to avoid attacks by 
other insects.
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Activity 2.14

REPRODUCTION IN PARAMECIUM

MATERIALS REQUIRED:

Paramecium culture, microscope, slides,cover slips, 
methyl cellulose, iodine solution.

PROCEDURE:

Fission:

1. Place a drop of Paramecium culture on a slide prepared
with a ring of methyl cellulose and cover with a cover glass. •

2. Locate Paramecium which seems to be constricted in the middle.

3. It is dividing into 2 daughter cells by the process of fission.

4. Add a drop of Iodine solution which kills and stains the Paramecia.

5. Examine the nucleus under high power.

Conjugation:
6. Do as above and locate stages where two Paramecia stuck 

together side by side.

7. Draw an outline of two Paramecia in conjugation.

8. Stain the Paramecia as you did above. Observe the nucleus under 
high magnification.

PRECAUTION:
For fission, culture should be well fed. The same culture on 
dilution of food may be used to observe conjugation.

OBSERVATION:

1. The constriction is transverse.

2. Elongation of nucleus can be seen.

3. Pairing of Paramecium is seen with attachment on oral sides.

4. In some stages macronucleus is seen and in some only micro
nuclei are seen.
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Activity 3.1

ROOTS ABSORB WATER AND WATER MOVES 

THROUGH THE XYLEM.

MATERIALS REQUIRED :

Beaker, Water, Ink, Balsom plant "with roots/young seedings 
of bean/gram.

PROCEDURE:

1. Fill about 2/3rds the beaker with water.

2. Add 3-4 drops of ink (blue/red)

3. Place the plant/seeding in such a way that the roots are 
immersed in water.

4. Leave the experim ental set-up for an hour and observe,

OBSERVATION:

Note the vertical column of coloured water in the central 
portion of the stem petiole and mid-rib portion of leaves.

INFERENCE:

Roots absorb water and conduct it through the stem into 
the leaves.

NOTE:

Take thin free-hand sections of the stem and petiole. 
Obs erve the s ect ion under a microscope. The cells with 
coloured sap are the xylem cells.
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Activity 3.2

STARCH IS THE RESERVE FOOD MATERIAL IN 
TAP-ROOT MODIFICATIONS

MATERIALS REQUIRED:

Iodine solution (lugol's solution), Watch glass/glass plate,

Ca rrot/kno T kho l/beet root/raddish.

PROCEDURE:

1. Cut carrot into 2-3 mm slices and place them on a watch 
glass.

2. Pour 3-4 drops of iodine solution on the slices.

3. After 10 minutes blot the exc ess iodine solution if any on 
the slices and observe.

OBSERVATION:
Note the colour of carrot slices before and after treatment 
with iodine solution. The carrot slices turn blue after treatment 
with iodine solution.

INFERENCE:

Iodine reacts with starch contained in the cells and turns it 
blue. This confirms the presence of starch in carrot.

NOTE:

Repeat the experiment with the other materials listed above 
and record your obs ervations.
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Activity 3.3

DEMONSTRATION OF OSMOSIS USING POTATO/CARROT/TOMATO PEEL

MATERIALS REQIORED:
Beaker, Salt or sugar solution, Water, Broom sticks-small bits 
potato/tomato/carrot.

PROCEDURE:

1. Take a potato, cut it into 2 -equal halves and peel off the 
skin from one.

2. Scoop out the tissues (pulp) from the caitre and make a hollow 
cavity as shown in the diagram.

3. Support the half with broom-sticks (as shown in the diagram) 
on a beaker filled with water.

4. Pour sugar/salt solution into the cavity in the potato tuber and 
mark the level.

5. Observe after 30 minutes and note the level in the cavity.

OBSERVATION:

An increase in the level of sugar solution is noticed in the notch.

Infer enc e:

The movement of water contained in the beaker into the potato 
notch through the tissues of the potato tuber is confirmed. This 
is possible because the potato tuber has acted as a semi-permeable 
m em bran e.

By a similar process water in the soil enters the roots through 
the root-hairs.
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Activity 3.4

DEMONSTRATION OF ROOT-PRESSURE

MATERIALS REQUIRED:

Tender sapling, Plastic straw/ball pen refill, Narror rubber tube 
(cycle tube valve size), Coloured water, White cardboard, Wooden 
support.

P ROC EDUPE:
1. Construct a simple manometer by using a used ball-pen 

refill and narrow rubber tubing.

2. Select a suitable potted sapling and cut its stem at about 
4-5 inches from the soil surface.

3. Fill the manometer with coloured water and connect the free- 
end of rubber tubing (of the manom eter) with the cut edge 
cf 1 he stem hi the pot.

OBSER VA TION:

Note the level of coloured water in the manometer while s etting 
up the experiment and after one hour.

INFERENCE:

The rise in level of coloured solution in the manom et er is due to 
the water absorbed by the roots which exerts pressure (root- 
pressure) on the water column in the manom eter.
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ACTIVITY 3.5

DEMONSTRATION OF RATE OF TRANSPIRATION USING IMPROVISED

IN-EXPENSIVE POTOMETER

MATERIALS REQUIRED:
Wide-mouthed bottle, 3-holed rubber cork, L-shaped glass tubes- 
2 Nos., Polythene milk satchet/polythene bag, Fresh twig of a 
plant with leaves, Water, Pinch cock, Rubber tubing, ink.

PROCEDURE:

2. Fill the bottle with water upto the mouth and Jit the 3-holed 
rubber cork tightly.

Colootf.^
wabef

3. Connect the free end of one L-tube (short) with the polythene 
satchet containing water through a rubber tube. Dip the 
free end of the other L-tube (long) in a beaker containing 
coloured water. Through the middle hole in the cork introduce 
the cut end of the twig.

4. Introduce an air-bubble through the longL-tube.

5. Observe the movement of water across the tube and note 
the tim e taken.

6. Push the air-bubble to its original position at the tip of

the free-end of L-tube and repeat the experiment 3-4 times.
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OBSERVATION:

Note the tim e taken for the movem ent of air- babble across 

a specified distance (in cms)

INFERENCE:
The air- bubble moves because of continuous evaporation (transpi

ration) of water from the twig with leaves. A transpiration ■ 
gradient is created from the twig to the solution, hence the9
air- bubble moves. The water in satchet serves as a 
reservoir for the supply of water.

NOTE:

Repeat the experiment with a twig without leaves.

PRECAUTIONS:

1. The experimental set up must be air-tight.

2. Place the experim ental set up on a horizontal platform.
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Activity 3.6

PIGMENTS IN LEAF

MATERIALS REQUIRED:

Whatman 1 Chromatography paper, specimen jar, acetone, scissors 
filter paper, funnel, conical flask-250 ml, petridish, pestle and 
mortar, acetic acid- 100 ml, butanol 100 ml'

PROCEDURE:

1. Grind some (5-10 gms) fresh green leaves with, the pestle 
and mortar using 100 ml of 80% acetone (80 ml acetone*

20 ml water) till a paste is formed.

2. Filter the leaf extract and transfer the filtrate to a petri

dish.

3. Prepare a mixture of petroleum ether &. acetone (9:1)

4. Take about 30 ml of the above mixture in the specimen jar . 
and cap it with the lid.

5. Cut 6"x6-8" bit from the chromatography paper; join 2 of

the free surfac es to get a cylinder. (Staple the joined surface 
at 2 places).

6. Dip one end of the chromatography-paper cylinder in the 
leaf extract contained in the petri-dish for 2-3 minutes. 
Remove the cylinder and air-dry it. Repeat the process 
twice.

7. Place the cylinder carefully inside the specim en jar containing 
the mixture with the leaf extract absorbed end dipping in

the mixture. Screw the lid tightly and leave the experiment 
undisturbed fori 1/2-2 hours.

8. Remove the cylinder from the jar. Air dry it and observe.
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OBSERVATION:
Mark the distances to which the mixture has risen on the paper. 
Also mark the levels to which the green and yellow colours 
have moved.

INFERENCE:

The green pigment is chlorophyll and yellow pigments contain 

Xanthopylls and crotehoids. These pigments have travelled to 
specific distance, along with the mixture and hence have got 
separated.

NOTE:

In the abs enc e of Whatman chromatography paper, a good quality 
filter paper/blotting paper can be used.
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Activity 3.7

GROWTH BY THE ACTIVITY OF MERISTEMATIC TISSUE.

MATERIALS REQUIRED:

Carrot/potato, soil, water, pots.

PROCEDURE:

1. Cut the extreme tips from £3 carrots.

2. Plant them in soil and water them daily.

OBSER VATION:

Observe the pots daily. After 8-10 days you will notice carrot 
plants em erging.

INFERENCE:

Small bits of roots can regenerate into whole carrot plants 
because these bits contain actively dividing cells called 
meristematic cells.

NOTE:

Repeat the experiment with eves of potato tuber and draw inferences



: 40 :

Activity 3.8

CARBON-DF OXIDE IS USED DURING PHOTOSYNTHESIS

MATERIALS REQUIRED:
Test tubes-2 Nos, 0.004% Thymol blue solution, Fresh Hydrilla 

plants.

PROCEDURE:

1. Fill the 2 test tubes with 0.004% thymol blue solution to 
about half the length and label them A and B.

2. Cut 3" lengths of Hydrilla under water and immerse it in 
the thymol blue solution in the test tube A. Do not put 
the plant in the test tube B.

3. Leave both the test-tubes in sunlight for about an hour.

OBSERVATION:

Observe the colour of solution in the 2 test-tubes. If no change 
is observed, leave the experiment in sunlight for another hour 
and observe. The colour of the solution is yellow initially.

It turns blue in the test tube A but no colour change will be 
observed in test tube B.

INFERENCE:

In test tube A the solution turns blue because the carbon-di- 
oxide is continuously absorbed by the plant for photosynthesis 
and the solution gradually turns blue. (Thymol solution is 
yellow in acidic medium and turns bluish in alkaline medium). 
The solution gradually becomes alkaline as more and more 
carbon-di-oxide is absorbed by the plant thus bringing about 
a change in the colour,, from yellow to blue.
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Activity 3.9

CARBON Di-OXIDE ENTERS THE LEAF THROUGH THE

STOMATA

MATERIALS REQUIRED:

Small potted mulberry plant with few leaves, vaseline, iodine 
solution, alcohoL

PROCEDURE:
1. Take a small potted mulberry plant.

2. Destarch the plant by placing in dark and conduct the test • 
to confirm the absence of starch.

3. Apply vaseline to the under surface of the leaves.

4. Expose the plant to sun light.

5. Pluck the leaves after one day.

6. Perform the test for starch and record your observations.

OBSERVATION:

The leaves smeared with vaseline would test negative for starch.

CONCLUSION:

The abs ence of starch confirms that CO? is required for photo

synthesis which is made available only through the stomata.

The leaves failed to synthesise starch because vaseline blocked 
the stomata and thus deprived the leaves of carbon-di-oxide.
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Activity 3.10

CARBON-DI-OXIDE AND SUNLIGHT ARE ESSENTIAL FOR PHOTO

SYNTHESIS

MATERIALS REQUIRED:

Test tubes-4 Nos, black pap er/typ ewriter carbon, destarched 
Elodea, Tridax plants, cotton, sod. hydroxide/pot.hydroxide 
pellets, rubber corks, water, test tube stand.

PROCEDURE:

1. Distribute the destarched Elodea plants into the 4 test tubes 
and immerse each with required amount of water.

2. Label the tubes A,B,C &. D and set them up as given below: 
Tube A : Introduce cotton into the tube and place a few

pellets of NaOH/KOH on it. Fit the rubber cork 
and wrap the test-tube completely with black paper.

Tube B :Repeat the procedure-given for tube A but do not 
place KOH/NaOH pellets.

Tube C: Repeat the procedure given for Tube A but do not 
wrap the test-tube with black paper.

Tube D: Repeat the procedure given for Tube B but do not 
wrap with black paper.

3. Leave the test-tubes for 36 hours.

4. Takeout the plants/I eaves from each test tube and test for 
starch.

OBSERVATION:

Observe the results of starch test and compare the results of 
the 4 samples. While the leaves from tubes A.B &. C test 
negative or weakly for starch tube D tests positively for starch.

INFERENCE:

Both carbon-di-oxide and sunlight are very essential for photo

synthesis. One of these factors or both were excluded in tubes 
A, B and C hence the starch test was negative, weak. Tube 
D tested positive because both carbon-di-oxide and sunlight 
were made available to the plant. Normal photosynthetic process 
occured in tube D.
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Activity 3.11

CARBON-DE OXIDE IS UTILISED DURING PHOTOSYNTHESIS

MATERIALS REQUIRED:
Test tubes-2 nos, water, phenol-red indicator, glass tube, rubber 
corks-2 nos, fresh Hydrilla/Elodea/Ceratophyllum plants.

PROCEDURE:
1. Boil some quantity of water, cool it and fill the two tubes 

with water upto l/3rds the leveL
2. Add 3 drops of phenol red indicator into each tube &. shake 

well. The solution turns pink.

3. Label the tubes A and B & into tube A blow air through the 
glass tube till the solution turns pale yellow.

4. Introduce fresh Hydrilla plants into both the tubes; cork the 
tubes and leave them in sunlight for 1 hour.

5. Observe the colour of solutions in tubes A and B.

OBSERVATION:

The tube A solution which was pale yellow would turn pink while 
in tube B no change is observed. The carbon-dr oxide of the 
air we blew into tube A turned the colour of solution pale yellow. 
Later during photosynthesis the dissolved CO? was absorbed 

by the plant and the colour of the solution turned pink. (Phenol 
red in yellow in acidic range and pink in alkaline range). No 
change is noticed in the tube B.

INFERENCE:

The CO? contained in tube A is absorbed and utilized for 
photosynthesis.
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Activity 3.12

CARBON- DP OXIDE IS EVOLVED DURING RESPIRATION

MATERIALS REQUIRED:
Germinating seeds or flowers, glass tube with 2- ho led rubber 
cork-2 Nos, thistle funnel, delivery tube, cresol red indicator 

(.01%)

PROCEDURE:
1. Take about 5 ml of water in one of the glass tubes and, fill 

upto l/3rds of the tube with germinating seeds. Plug the 
tube with a 2-ho led rubber cork.

2. Through one hole introduce the thistle funnel See that its 
lower end dips into the water in the'tube. Through the other 
hole introduce the short arm of the delivery tube.

3. Take about 5 ml of .01% cresol red solution in the other 
glass tube; plug it with rubber cork and introduce the long 
arm of the delivery tube into the cresol red solution.

4. Close the pinch cock of the delivery tube and leave the 
experiment for 1 hour.

5. Open the pinch-cock after 1 hour; pour water through the 
thistle funnel and notice gas bubbling into the cresol red 
solution.

OBSERVATION:

The cresol red solution turns yellow as gas bubbles into it.

INFERENCE:

The change in colour of the solution from red to yellow is a 
test for carbon-di-oxide.

The CO? should have obviously evolved from the seedlings.
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Activity 3.13

ARTIFICIAL GERMINATION OF POLLEN GRAINS

MATERIALS REQUIRED:

Beaker, sucrose, water, microscopic slides, open flowers of 

plants, glass rod.

PROCEDURE:
1. To about 100 ml of water, add 1/2 gram of sucrose and a 

pinch of boric acid. Stir well till they dissolve completely.

2. Take 3 clean slides and place a drop of the solution (medium) 
on each slide.

3. Sprinkle the pollen grains from a flower (say Hibiscus) uniformly 
on the 3 slides.

4. Leave the slides on a flat surface.

OBSERVATION:

After 10 minutes, place a cover glass on one slide; observe 
under microscope. See if the pollen grains have germinated.

At 10 minute intervals, put cover glasses on the remaining 
2 slides and observe.

INFERENCE:

Pollen grains germinate on the artificial medium and put 
forth delicate pollen tubes.

NOTE:

1. Put a drop of safranine stain before putting the cover 
glass to observe vegetative and generative nuclei.

2. Repeat the experiment with pollen obtained from differ ait 
flowers and observe the time taken for germination.
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Activitv 3.14

ROOTS ARE POSITIVELY GEOTROPIC

MATERIALS REQUIRED:

Some bean seeds, chalk box, soil, water.

PROCEDURE:
1: Fill the chalk box with soil.
2. Water it.

3. Sow few bean seeds in four different positions as shown 
in the diagram.

4. Water the seeds regularly.

5. When the seedlings area few days old dry out the s eedlings.

Chalk ■ 
box

■"——............................£

Seeds

Soil

OBSERVATION:

When the germinated s eeds are obs erved, we can see that the 
root in all cases grows downwards showing geotropism.

CONCLUSION:
The root exhibits positive geotropism.
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Activity 3.15

ROOTS ARE POSITIVELY GEOTROPIC & SHOOTS ARE

NEGATIVELY GEOTROPIC

MATERIALS REQUIRED:

Test tube, cotton, water, stand, a young plant (Balsom/gram) 
with primary root.

PROCEDURE:

1. Fill l/3rds the tube with water.

2. Fix the plant to the mouth of the tube tightly with cotton 
in such a way that the root dips into the water and the 
shoot is outside the tube.

3. Invert the test-tube and fix it to the stand.

4. Leave the set-up for 1-2 days and observe.

OBSERVATION:

The shoot which was facing the ground curves and grows upwards 
showing negative geotropism. Contrary to this, the primary 
root which was facing upwards inside the tube curves and 
grou>s downwards-showing' positive geotropism.
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Activity 3.16

PRIMARY ROOT IS POSITIVELY HYDROTROPIC

MATERIALS REQUIRED:
Empty chalk/cardboard box, earthern- ware pot-fcmall sizty 

soaked pea or bean seeds, sand, water.

PROCEDURE:

1. Take an empty chalk box and fill it with dry sand.

2. Lower a small earthenware pot into the sand in the 
centre of the box and fill it with water.

3. Arrange the soaked seeds around the earthenware pot an 
inch below the sand surface.

4. Leave the set up for 4-6 days. Add a small amount of 
water to the pot daily.

OBSERVATION:

After 5-6 days (when the seedlings emerge out of the sand 
surface) carefully pull out the seedlings and observe the primary 
root. Instead of growing vertically downwards, the primary 
root will betid and grow towards the water source i.e. the 
water-filled earthen-ware pot.

INFERENCE:

The primary roots exhibit positive hydrotropism.
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Activity 4.1

PARAMECIUM CULTURE

MATERIALS REQUIRED:

Dry grass or hay, boiled rice, pond/ditch water, beaker, slides, 
needle, ink filler.

PROCEDURE:

1. Cut the dry grass into small pieces.

2. Put the pieces in a conical flask.

3. Pour water till they are completely immersed.

4. Boil and then cook it completely.

5. Take a drop of pond water on a slide and test for paramecia 
under microscope.

6. If you find the paramecia in the drop of pond water, introduce 
some water from this sample of pond or ditch with paramecia 
into the cooled culture media.

7. If you do not find the paramecia in the drop of pond water 
you have taken then discard that sample water.

8. Keep the inoculated culture media.

OBSERVATION:

1. On seventh day take a drop from the conical flask and put 
on a slide and observe under the microscope. Number of 
paramecia can be seen moving very actively.

2. To isolate pa ram ecia take culture in a test tube. Add few 
drops of iodine. The paramecia settle down (or centrifuge 
it to get only param ecia).

PRECAUTIONS:

1. Should take the drops of pond water containing paramecia.

2. Should not introduce paramecia to hot culture.

3. Plug the mouth of the bottle to avoid the entrance of bacteria 
and other contamination.

4. Should not take tap water for culture because it does not 
contain param ecia.

5. Old param ecium culture (of about one month) can be used 
to inoculat e new culture m edia.
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Activity 4.2

BUDDING OF YEAST

MATERIALS REQUIRED:

Toddy, comm ercial yeast powder or tablets, bottles, two 
beakers, slides, microscope, sugar solution 5% to 10%.

A. TO SHOW BUDDING OF YEAST IN TODDY

PROCEDURE:

1. Take a drop of toddy on a slide.

2. Observe the drop under the microscope before the drop 
dries up.

OBSERVATION:

Budding is already taking place in toddy. You can see few 
individual yeast cells and some yeast cells with a chain of 
cells attached.

PRECAUTION:

1. Should not allow the toddy drop to dry.

2. Fresh toddy has only few cells and so it is better to take 
well fermented toddy.

B. TO SHOW BUDDING OF YEAST USINGDRY YEAST

POWDER WITH SUGAR SOLUTION OF 5% to 10%. 
PROCEDURE:

1. Budding does not take place in dry condition.

2. Take dry yeast in small quantity in a test tube.

3. Add sugar solution to half the test tube.
4. Keep the test tube undisturbed for 24 hours.

3.Budding in this case is not so quick as in toddy.
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OBSERVATION:

After 24 hours, take a drop from the test tube and see under 
the microscope. Wesee yeast cells budding.

PRECAUTION:
Cover the test tube containing dry yeast with sugar solution 
to prevent the entrance of other organisms (bacteria) into 
it.
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Activity 4.3

LEGUME NODULES

MATERIALS REQUIRED:

Roots of all types of leguminous plants, bean, groundnut etc.

PROCEDURE:

1. Pluck the plant with roots.. Wash it with water.

OBSERVATION:

Small white bud like structures called nodules are found on 
the primary and secondary roots.

PRECAUTIONS:

Soil should be wet so that nodules are not separated from roots 
while removing from the soil.

(Nitrogenous bacteria get accumulated in the nodules of leguninous 
plants. These bacteria fix atmospheric nitrogen and so the 
nodules are rich in nitrogenous compounds like ammonia.)
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Activity 4.4.

PRESENCE OF BACTERIA IN THE SOIL

MATERIALS REQUIRED:

Two test tubes, soil, cotton wool, milk.

PROCEDURE:
1. Take two test tubes.
2. Fill one test tube with three quarters full with milk and' 

heat it over a flame until the milk boils.

3. Take a piece of cotton wool, pass it quickly through the 
flame and plug the test tube with it.

4. Take a half tea spoonful of garden soil and heat it until it 
is very hot.

5. Add this soil to the test tube and replace the cotton wool.

6. Boil the milk in the same way in the second test tube.

7. Remove the plug and add a half tea spoonful of garden soil 
this time without heating it.

8. Replace the plug.

9. The milk in each test tube has been sterilised but the soil 
in only one of the test tubes has been sterilised.

10. Leave the experiment in a warm place.
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OBSERVATION:

The test tube containing the sterilised soil shows no change, 
but in the other test tube the milk quickly turns sour.

CONCLUSION:

The milk turns sour owing to the presence of bacteria in the 
soil.
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Activity 4.5

MODEL OF VIRUS

MATERIALS REQUIRED:

Hollow plastic tubes, strong coconut broom sticks of 3" &. 9" 
length, polythene paper (white and colour, metal wires, card

board, twine, fevicoi

PROCEDURE:

Construction of the head;
1. Frame for constructing the head should be made first with 

the help of sticks of 9" with 6 side faces. Top and botton 
portions of the head should be constructed with the help

of 3" sticks in such a way that it gives polygonal appearance.

2. Insert DNA molecule in the form of coiled wire vertically 
from top to botton of the head.

3. Cover the frame of the head with white polythene paper.

Model of Virus
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Construction of the tail core;

1. Hollow plastic tubes may be used to represent tail core.

2. Fix the tube in the centre of the bottom of the head.

3. Wrap colour polythene paper in the middle part of the 
tube leaving a little space above and below which represents 
contractile, protein sheath.

Construction of the base plate:

Base plate is made of hard-board with a stand. Fix it to the 
hollow tail core.

Construction of the tail fibres:
Bent metal wires are used to represent the tail fibers. They 

are fixed to the edges of the base-plates.

PRECAUTIONS:
To make the model, first make the inner structures and then 

outer covering.
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Activity 4.6

WATER POLLUTION

MATERIALS REQUIRED:

Beaker, polluted water, i.e., water coming out from the factory.

In the laboratory, acids base and few other chemicals added together 
in a beaker.

Tap or well water.

PROCEDURE:

1. To collect the stagnant water from the factory side and put 
a drop of it on the clean glass slide and observe under the 
microscope.

2. Take a drop of pure water, put it ’on the clean glass slide 
and observe it under the microscope.

3. Take fish and leave it in the water got by the above method 
or collected from the stagnant water at the factory.

4. Take a fish and leave it in the tap water or fresh river or 
pond water.

5. To make an artificial polluted water, laboratory chemicals

like acid, base, minerals and salts etc., can be added in 
the water.

OBSERVATIONS:

1. In the water collected from the factory side, acid base 
and salts and other harmful chemicals can be observed.

2. Polluted water does not have living organisms.

3. Fish dies soon in factory polluted water as well as in the 
water mixed with chemicals in the laboratory.
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CONCLUSION:

1. No living organism is found in polluted water.

2. Death of the fish is due to polluted water.

3. Change of colour in litmus paper may show change of pH in the 
polluted water.

PRECAUTIONS:
1. During collection of water from factory, care should be taken 

and avoid touching.

2. Instead of small fish it is possible to use small aquatic animals 
such as paramecium, insect or larva.
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Activity 4.7

AIR POLLUTION

MATERIALS REQUIRED:

Polythene bags or conical flasks, twine, match box, candles, 
chemicals-sulphur, phosphorus, coal, kerosene, etc.

PROCEDURE:

1. Take two polythene bags.

2. Bum the chemicals and other materials and collect the gases 
coming out in one polythene bag and tie it with a thread.

3. Another polythene bag would be empty, only filled with air.

4. Collect any living insect preferably, butterfly, cockroach, grass

hopper and flies and leave it inside the two polythene bags.

OBSERVATION:

1. The insects die after some time in the polythene bag which 
consists of gases.

2. The insects survive for longer time in the polythene bag containing 
air.

CONCLUSION:

Insect dies on account of polluted air, i.e. absence of oxygen and 
due to harmful gases and smokes.

PRECAUTIONS:

To collect the various gases, materials like cloth, wood, leaf, candle 
and other chemicals should be burnt outside the polythene bag and 
only smoke or gases should be collected in the bag.
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Activity 4.8

ECOSYSTEM

MATERIALS REQUIRED:

Hydrophytes (floating, rooting and non-rooting plants), snails, fishes, 
■wide mouthed bottle, washed gravel, washed sand, water, fish food.

PROCEDURE:
1. Any wide mouthed bottle which is not very deep can be used 

as an aquarium. A small glass aquarium can be made in the 
laboratory.

2. A high surface/volum e ratio helps aeration.

3. Sterilize the bottle by keeping it for some time in boiling water 
before us e.

4. Place the sterilised bottle in diffused light.

5. Cover the bottom of the aquarium with washed gravel and washed 
sand to give a natural pond bottom surface. -

6. Introduce water into the aquarium carefully, other-wise the sand 
and gravel will be unev enly distributed.

7. Place the aquatic plants like Hydrilla, Elodea, Vallisneria in the 
aquarium.

8. Let the plants become well settled before introducing animals.

9. Then introduce snails and fishes (fish e.g. gold fish, guppy, sword 
fish, Angel fish, Gauramy etc.,)

OBSERVATION:

Observe fish moving very actively and see plants with healthy growth.

PRECAUTIONS:

1. Correct balance of animals and plants should be maintained.
2. It is suggested that 3 or 4 fishes may be kept.

3. Do not mix predaceous animals like dragon- fly larvae or cat fish.

4. If the bottle is not sterilized properly it may affect the healthy 
growth of plants and animals.

5. It should be kept in a place where it remains undisturbed.

6. Add very little fish food (a pinch) in the aquarium per day.

7. Do not close the bottle or aquarium as free air is needed.
8. Water in the bottle should be changed on alternate days.
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Activity 4.9

STUDY OF FOOD CHAINS

MATERIALS REQUIRED:

Producers (plants), consumers (consumers of all types animals), 
diary book, pen, chart, sketches, pencil, pictures of producers and 
consum ers, gum.

SITUATIONS:

Home, School, Park, Tour.

PROCEDURE.-(A) DIRECTIONS BY QUESTIONS

1. List down different types of animals, plants, insects and birds 
that you find in your house and its surroundings.

2. List down the animals, plants, insects and birds that you find 
in your school.

3. Do you have canals near your house or your school.

4. What animals and plants you see in it ?

5. Is there a pond near your house or your school ?

6. What animals and plants you see in it ?

7. What is the food for fish ?

8. What is the food of man ?

B (1) Select about 10 students and allot this work and ask them to do 
the obs ervat ions individually and independently.

(2) They should be instructed to note the points to be recorded on 
observations in the diary.

POINTS FOR DIARY:

a) Environment: (Home, school, garden, par, kitchen, toursit places)

b) Situations: 1) While watering the plants
2) While playing in -the garden

3) While studying in the garden or under trees

4) While mother cutting vegetables and worms coming 
out of them (brinjal, lady fingers etc.)
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(3) Date

(4) Tim e

(5) Name of the producers

(6) Name and type of consumers

(7) The observation and recording in a continuous process.

(8) After gathering sufficient data construct the food chain. Paste or 
draw the pictures of producers and consumers on a chart according 
to the obs ervat ions made.

(9) Food chains may be shown by arrow marks.

CONCLUSION:

In the food chain we find that one becomes food for the other and 
there exists a great relationship between the producers and consumers.
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Activity 4.10

INTERDEPENDENCE BETWEEN ANIMALS AND PLANTS

MATERIALS REQUIRED:

Three wide mouthed bottles of equal size and volume, hydrophytes, 
floating, rooting and non-rooting-plants, fish, washed gravel, washed 
sand, water, glass aquarium.

PROCEDURE:

1. 'Wide mouthed bottles of equal size and volume which are not 
very deep can be used as aquarium.

2. A high open surface/volume and aquatic plants helps aeration 
to' aquarium.

3. Sterilize the bottles by keeping for some time in the boiling 
water before us e.

4. Name the bottles as follows.

1. Bottle A. 2. Bottle B. 3. Bottle C.
5. Place the 3 sterilized bottles in light.

6. The bottoms of the 3 bottles are covered with washed gravel 
and washed sand to give.a natural pond bottom surface.

7. Introduce water into the 3 bottles carefully, otherwise the sand 
and gravel will be unevenly distributed.

8. In bottle A introduce aquatic plants such as Hydrilla, Elodea, 
Vallisnaria.

9. Do not place any fish in Bottle A.

10. In bottle B, place aquatic plants of same type as placed in bottle A.
11. Let the plants become well settled before introducing fish in 

bottle B.

12. Then introduc e fish in bottle B in which plants are introduced.

13. The fishes that can be used for aquarium are gold fish, guppy, 
sword-fish, angel-fish, Gauramy.

14. Take bottle C and introduce only fish.

15. Do not introduce plants in bottle C.
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16. Keep the 3 bottles under the same light.

17. The 3 bottles should be kept undisturbed.

18. Observe daily for about 15 days and observe the changes in 3 
bottles.

OBSERVATIONS:

1. In bottle A Plants are not seen healthy.

2. Proper growth is also not seen in plants.

3. Plants do not look fresh, green and stiff. Leaves are wilted.

4. Finally plants perish.

5. In bottle B the plants and fish are seen healthy.

6. In bottle C in which fish are placed, die after a week.

7. In bottle B, it is observed that the fish move very actively and 
show som e growth.

Factors that should be kept constant in 3 bottles:

1. Size and volume of the 3 bottles.
2. Size, number and type of plants and fish

3. Same volume of water in 3 bottles

4. Source of water

5. Light.

INTERPRETATION:

1. Why plants in bottle A perish inspite of water, light and chlorophyl

2. How plants in bottle B survive and show healthy growth ?

3. Why the fish in bottle C do not show active movement as the 
fish in bottle B ?

4. Why the fish in bottle C die after a week ?

5. Why the fish in bottle B move actively ?

6. Why do plants and fish show healthy living in- bottle B ?

CONCLUSION:

The survival of plants and fish in bottle B shows that they are 
interdependent in their life process.
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Activity 4. J J

PRESERVATION TECHNIQUES - I

MATERIALS REQUIRED:

Formaline-10%, Alcohol- 70% (Preservatives), animals, Glass Jars 
or bottles.

PROCEDURE:
1. Formaline got from the market (B.D.H.) is about 40% pure. This 

40% has to be diluted to 10% or 5%.
2. To dilute formaline to 10% take 10 ml of formaline from stock 

solution (40%). Add 30 ml of water. It becomes 10% formaline.

3. To dilute alcohol:
Rectified spirit is about 95%. To dilute it to 70% take 70 ml 
of rectified spirit. Add 25 ml of water.. It becomes 70% alcohol.

4. Take the intact animal or organ and immerse it in 10% of formaline.

5. If the animal is big, inject formaline solution inside the body 
before storing it in formaline.

6. If the animals are small and soft 5% of formaline can be used.

Similarly, the.animal can be preserved in 70% alcohol. Glass jar 
or bottle may be used to pres erve the animals as museum specim en 
to study morphological features.

PRECAUTIONS:
1. The concentrated stock solution of formaline (40%) as such should 

not be used directly for preserving the animals. Since pure formaline 
dehydrates the animal and the animal shrinks and the natural

shape will be lost.
2. The bigger animal should be dissected and viscera can b.e opened 

and then should be immersed in the solutions.

3. The animals should be preserved in fresh condition and not the 
decomposed ones to studv the morphological features of animals.
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PRECAUTIONS:
1. Correct balance of plants and fish should be maintained.

2. Do not mix predaceous animals (Dragon fly larvae) 
into the 3 bottles.

3. If the bottles are not sterilized properly, it may pollute abiotic 
and affect the normal healthy growth of plant and fish.

4. Do not close the 3 bottles as free air is needed.
5. Water in the 3 bottles should be changed on alternate days.

6. The 3 bottles should be kept in a place where it remains undis

turbed.
7. Little fish food may be dropped in bottles B and C.

Note: Fish gives out CO2 in respiration which is used by plants in 
Photosynthesis. Plants give out O2 in photosynthesis which 
is used in respiration by fish.
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Activity 4.12

PRESERVATION TECHNIQUES - II

MATERIALS REQUIRED:
I. Kite net, round folding net, spring steel net, pins, mounts (dealwood), 

insect spreading board.

II. Chenicals: Carbontetrachloride, ammonia, ammonium chloride, calcium 
carbonate, chloroform, phenolphthalene crystals.

PROCEDURE:

1. Catch the insects by using nets.

2. Put them in an insect killing bottle (cotton soacked chloroform 
is used). In the bottle, the insect should not come in contact 
with actual chemical. It should be killed with fumes only.

3. Takeout the insect. Spread out the wings and legs on the insect 
spreading board.

4. Insert a long pin in the thorasic region of the insect and fix the 
insect on a plywood or insect spreading board.

5. Pin strips of papers over wings and legs without any damage.

6. Allow them to dry for a week.

7. Spread som e phenol phthelene balls or powder near the specim en 
to avoid ants, etc.

8. Take the dried specimen and keep it in a box with glass top.

PRECAUTIONS:

1. Avoid any injury to the insect.

2. While using the chemicals or solutions it should not be inhaled.

3. To avoid damages and bacterial decaying, camphor balls or 
napthelene balls may be used.

4. During mounting observe whether all the parts of the insects 
are intact.


