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NUTRITION

nutritio/ nutrire =feed/ nourish

The process of providing or obtaining the food 

necessary for health and growth is called 

nutrition.
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Modes of Nutrition

NUTRITION

Autotrophic

Photosynthetic

Chemosynthetic

Heterotrophic

Saprotrophic

Parasitic
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Autotrophic Nutrition

auto= self; troph= feeding

• The process by which

the organism prepares

its own food from simple

raw materials is called

autotrophism.

• The organsims are

referred to as

autotrophs.
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a. Photosynthetic nutrition

• It is a process where green

plants synthesize food using

raw materials like water,

carbon dioxide in the

presence of sunlight and

chlorophyll.

• These organisms produce

food, hence are referred to as

producers.

• Also known as

photoautotrophs/ phototrophs
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b. Chemosynthetic nutrition

• It is a process by which a few

non-green bacteria like sulphur

bacteria use chemical energy to

manufacture their food.

• Energy is derived from chemical

reaction brought about by them.

• They do not require light.

• They are known as

chemoautotrophs/ chemototrophs

Chromatium
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Photosynthetic vs Chemosynthetic
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Heterotrophic Nutrition

hetero= other/different; 

troph=feeder

• The organisms are not

capable of producing their

food from any natural

sources.

• Also referred to as

consumers

• Ex: Animals, fungi,

insects, non-green plants

etc.
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a. Saprophytic nutrition

• These organisms get food from dead and decaying
organic matter.

• Secrete some extracellular enzymes which break 
down the complex organic molecules to simpler ones. 
Ex: Fungi, Bacteria
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b. Parasitic nutrition

• These organisms live on or inside other
organisms called hosts and obtain their food
from hosts.

• Ex: Plasmodium (Malarial parasite), Tapeworm
(resides in human small intestine)

Plasmodium Tapeworm
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b. Parasitic nutrition

• Some angiosperms which are non-green (Cuscuta) also

are parasites on other plants or trees.

• They produce special type of roots from their stems called

haustoria that absorbs the nutrients from the host plant.
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Cuscuta
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Insectivorous Plants

• There are some green plants though

can photosynthesize, capture

nutrients by feeding on other

insects mainly for nitrogen.

• They usually grow on nitrogen

deficient soil.

• These plants possess modified

leaves that helps in trapping the

insects.

Ex: Venus fly trap (Dionaea), Pitcher

plant (Nepenthes).

Dionaea

NepenthesMARS Learning Centre
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PHOTOSYNTHESIS

• Carbon and energy requirements of the autotrophic

organism are fulfilled by photosynthesis.

• It is the process by which autotrophs take in

substances from the outside and convert them into

stored forms of energy. This material is taken in the

form of carbon dioxide and water which is

converted into carbohydrates in the presence of

sunlight and chlorophyll.
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Photosynthesis

• Carbohydrates are utilized for providing energy to the plant.

• The carbohydrates which are not used immediately are stored

in the form of starch, which serves as the internal energy

reserve to be used as and when required by the plant.
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Site of Photosynthesis

• Photosynthesis mainly occurs in the leaves of the

plants.

• The mesophyll tissue of the leaves possesses

numerous chloroplasts.

• Chloroplasts intern possess abundant green pigments

called chlorophyll that is essential for

photosynthesis.

• The stroma of the chloroplasts contain all the

enzymes required for photosynthesis whereas in the

thylakoid membranes the chlorophyll pigments are

present as complex structures called photosystems.
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Structure of Chloroplast (Kitchen of the cell)
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Chlorophyll

The pigments which absorb light energy for the photo-

chemical act of photosynthesis are called photosynthetic

pigments.

Chloroplasts have two types of pigments chlorophylls

and carotenoids.

Chlorophylls: They are green in colour. Chlorophylls

are of two types –a and b

• Chl-a: C55 H72 O5 N4 Mg: bluish green

• Chl-b: C55 H70 O6 N4 Mg: olive green

Chl-a occurs in all oxygenic photosynthetic organisms.

Therefore, it is called universal photosynthetic pigment.
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Chlorophyll

Each chlorophyll molecule consists of a Mg-porphyrin head

and a phytol tail.
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Phycobilins occur in algae

Bacteria possess bacteriochlorophyll instead of 

chlorophylls. 
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De-starch a leaf

Place a potted plant for

about 48hours in dark

cupboard or cover with a

wooden box so that no

light and carbon-dioxide

is available to it. This

ensures that there is no

starch made int its leaves
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Expt:1 Testing a Leaf for the presence of Starch

a. Take a de-starched leaf and place it in boiling water

until it becomes soft (this will breakdown the cell wall

and membranes).

b. Then place the leaves in a test tube with ethanol

(chlorophyll is soluble in ethanol). The whole test tube

is placed in a water bath.

c. The leaf is then washed with cold water.

d. A few drops of iodine solution is added on the leaf and

left as such for a few minutes.
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Expt:1 Testing a Leaf for the presence of Starch

Observation: The iodine solution turns the leaf into

bluish black color

Inference: The bluish black color indicates the

presence of starch.
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Expt:2 Chlorophyll is required for Photosynthesis

• Take a potted plant with variegated leaves – for

example, money plant or crotons.

• Keep the plant in a dark room for three days so that all

the starch gets used up.

• Now keep the plant in sunlight for about six hours.

• Pluck a leaf from the plant.

• Mark the green areas in it and trace them on a sheet of

paper.

• Dip the leaf in boiling water for a few minutes. After

this, immerse it in a beaker containing alcohol.

• Carefully place the above beaker in a water-bath and

heat till the alcohol begins to boil.
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Expt:2 Chlorophyll is required for Photosynthesis

De-starched leaf

Testing for starch

• Now dip the leaf in a dilute

solution of iodine for a few

minutes.

• Take out the leaf and rinse off the

iodine solution.

• Observe the color of the leaf and

compare this with the tracing of

the leaf done in the beginning.

Observation: Only green areas of

leaf turns blue upon adding drops of

iodine solution indicating the

presence of starch.

Inference: Chlorophyll is necessary

for production of starch.
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Expt:3 Light is required for Photosynthesis

• Cover an area of de-starched leaf with aluminum

foil or black plastic which is cut into to any shape

like star, circle or as shown in the diagram.

• Keep it for sunlight for about 2-6 hours.

• Later test for the presence of starch by adding a few

drops of iodine solution.

Observation: The leaf turns bluish black color

showing the presence of starch except in the covered

region.

Inference: Light is necessary for the production of

starch in plants.
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Expt:3 Light is required for Photosynthesis
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Expt:3 CO2 is required for Photosynthesis

a. Take two healthy potted plants which are nearly the same

size.

b. Keep them in a dark room for three days to de-starch the

leaves.

c. Now place each plant on separate glass plates naming them

as a and b.

d. Place a watch-glass containing potassium hydroxide by the

side of plant a. (Potassium hydroxide absorbs carbon

dioxide).

e. Cover both plants with separate bell-jars.

f. Use vaseline to seal the bottom of the jars to the glass plates

so that the set-up is air-tight.

g. Keep the plants in sunlight for about two- four hours.

h. Pluck a leaf from each plant and check for the presence of

starch as in the above activity.
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Expt:3 CO2 is required for Photosynthesis

Observation: The leaf from plant a doesn’t turn blue, while

from plant b it turns blue, upon adding iodine solution showing

the presence of starch.

Reason: This is because carbon dioxide was not available for

photosynthesis for plant a whereas for plant b it was available.

Inference: CO2 is necessary for the production starch in plants.
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❑Massive amounts of gaseous exchange takes place in the

leaves through tiny pores called stomata for the purpose

of photosynthesis.

❑However, exchange of gases also occurs across through

the surface of stems, roots and leaves as well.

❑Since large amounts of water can also be lost through

these stomata, the plant closes these pores when it does

not need carbon dioxide for photosynthesis.

❑The opening and closing of the pore is a function of the

guard cells.

❑The guard cells swell when water flows into them, causing

the stomatal pore to open. Similarly the pore closes if the

guard cells shrink.

❑ In other words stomata are open during day time and

closed during night.

Stomata and Photosynthesis
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Stomata and Photosynthesis

Darkness
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Expt:4 O2 is evolved during Photosynthesis

• Take any pond weed (Hydrilla) and insert it into the

stem of funnel as shown in the diagram.

• Place the funnel in beaker containing water.

• Now place a test tube filled with water in a inverted

position on the funnel stem as shown.

• Place the whole set up in sunlight for about 1-2 hours.

Observation: Small air bubbles are liberated from the cut-

end of the stem, which get collected at the tip of the test

tube, thus decreasing the water level.

Reason: The air bubbles appear due to photosynthesis.
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Expt:4 O2 is evolved during Photosynthesis

Interpretation: The air bubbles released are actually Oxygen,

a by product of photosynthesis.

When a glowing splinter is inserted into the test tube it re-

lightens showing the presence of oxygen in the air collected.
Gas collected 

Beaker 

containing water

Hydrilla
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Mechanism of Photosynthesis

1. Absorption of light energy by chlorophyll.

2. Conversion of light energy to chemical

energy and splitting of water molecules

into hydrogen and oxygen.

3. Reduction of carbon dioxide to

carbohydrates.
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Mechanism of Photosynthesis
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Light Reaction or Hill Reaction:

❖It is the first phase of photosynthesis, in which
energy rich molecules i.e. NADPH+H+ and ATP
are produced and O2 is released.

❖Light reactions take place in the grana
(thylakoids) of chloroplast in the presence of
light.

❖Hill reaction was first demonstrated by a British
biochemist Robert (Robin) Hill in 1937, proving
that O2 is evolved during photosynthesis from
water in the presence of light.

Mechanism of Photosynthesis
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Robert (Robin) Hill
2 April 1899 – 15 March 1991
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Dark Reaction

• It is second phase of photosynthesis, in which
the NADPH+H+ and ATP are utilized for
reducing CO2 in to carbohydrate (glucose).
Thus, in this step the CO2 is utilized.

• Dark reactions take place in the stroma of
chloroplast in the absence of light.

• The dark reaction is independent of light. In
this the CO2 is fixed in to carbohydrate. Hence,
dark reaction is also called CO2 fixation.

Mechanism of Photosynthesis
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The group of light absorbing pigment molecules form a

complex structure called photosystem.

o The photosystems occur in the membranes of

thylakoids.

o These are made up of hundreds of pigment molecules

bound to proteins.

o Each photosystem has two parts; in the first one all

the pigments (except one molecule of chlorophyll a)

form a light harvesting system also called antennae.

o These pigments help in absorbing different

wavelengths of light and give it to chlorophyll a.

o The single chlorophyll a molecule forms the reaction

centre.

PHOTOSYSTEM

MARS Learning Centre

MARS Le
arn

ing
 C

en
tre



PHOTOSYSTEM
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Light Reaction

• When the chlorophyll molecules of

photosystem are exposed to light they absorb

visible light energy of sun.

• This energy from each molecule moves to

reach the reaction centre of the photosystem

(Chl-a).

• Thus electron of reaction centre (Chl-a)

molecule acquires a large amount of energy

and reaction centre chlorophyll-a molecule

gets excited.
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• The excited chlorophyll-a molecule expels an

electron with the release of free electrical energy.

• A part of this energy is utilized to split water

(photolysis of water) and remaining energy is utilized

in the production of ATP and NADPH+H+.

Light Reaction

Note:

ATP: Adenosine Triphosphate

NADP: Nicotinamide Adenine Dinucleotide Phosphate 
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• The formation of ATP molecules by the addition
of a phosphate group to ADP in the the presence
of light during the reaction of photosynthesis is
called photophosphorylation. It occurs in two
ways, cyclic and noncyclic.

• The electrons are carried through series of
electron carriers. In between this process ATP
molecules are produced.

• At last the electrons along with protons (from
water) combine with NADP+ to produce energy
rich NADPH+H+ molecule.

Light Reaction
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Light Reaction
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Light Reaction vs Dark Reaction
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Calvin Cycle

• The Calvin cycle was

discovered in 1950 by Melvin

Calvin and his colleagues, at

the University of California,

Berkeley.

• They used green alga namely

Chlorella for their study. For

this work Calvin received

Nobel Prize in Chemistry in

1961.
Melvin Calvin

April 8, 1911 – Jan 8, 1997
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• The initial and immediate formed stable product in

Calvin cycle is the 3 carbon compound PGA, hence,

it is also C3 cycle.

• The plants that fix CO2 by means of C3 cycle are

called C3 plants.

• Calvin cycle has three distinct phases of reactions

1. Fixation of CO2

2. Production of glucose molecule

3. Regeneration of RuBP.

Calvin Cycle
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Fixation of CO2

• Ribulose 1,5- biphosphate(RuBP) is acceptor
molecule of Calvin cycle.

• 6 molecules of RuBP combines with 6 molecules of
CO2 in the presence of light, regulated by the enzyme
known as RuBisCO (Ribulose 1,5- biphosphate
carboxylase oxygenase).

• Union of RuBP with CO2 produces 2 molecules of 3
carbon compound i.e. Phosphoglyceric acid (PGA).

• PGA is the first stable product of C3 cycle.

• A total of 12 molecules of PGA is produced from 6
CO2 molecules.

Calvin Cycle
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Production of Glucose molecule:

• 12 molecules of PGA will now utilize energy from 12 
ATP and NADPH+H+ molecules.

• Thus, 12 molecules of Glyceraldehyde phosphate 
(G3P) is produced.

• 2 molecules of G3P is utilized for the production of a 
molecule of GLUCOSE.

Regeneration of RuBP:

• Remaining 10 molecules of G3P are involved in the
process of regeneration of RuBP molecules by
utilizing further more 6 molecules of ATPs.

• And the cycle continues.

Calvin Cycle
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Calvin 

Cycle

6CO2 + 6RuBP + 18ATP + 12(NADPH+H+)                          C6H12O6 + 6RuBP + 18ADP + 12NADP+ + 18iP + 6H2O 

Overall reaction of C3 cycleMARS Le
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Overall reaction of Photosynthesis

Photosynthesis is a redox process in which CO2 is

reduced to carbohydrate and water is oxidized to

oxygen.

The 6 molecules of oxygen evolved are from water (as

raw material), whereas oxygen for the formation of 6

molecules of water (as product) during photosynthesis

come from carbon dioxide.
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Adaptation of Leaves

• The broad, flat shape offers a large surface area of
absorption of sunlight and carbon dioxide.

• Most of the leaves are thin so that CO2 easily diffuses
into the cells.

• Further, larger intercellular spaces provide easy passage
of CO2

• In dicot leaves there are more stomata on lower surface
that allows the exchange of CO2 and O2.

• The mesophyll of the leaves are differentiated into
palisade and spongy tissues. Palisade has more
chloroplasts and absorbs more sunlight when compared
to spongy.

• Branching vein arrangement in the leaves provides
adequate water supply to each and every cell of the
leaf.
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Palisade

Spongy

Chlorenchyma

(Mesophyll)

T.S. of Dicot Leaf

Adaptation of Leaves
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Law of limiting factors 

Fredrick Blackman in 1905 proposed a law

called law of limiting factors. Blackman’s law of

limiting factors states that “When a process is

conditioned as to its rapidity by a number of

separate factors, the rate of the process is

limited/determined by the pace of the slowest

factor”.
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The law of limiting factors can be explained with regard to

photosynthesis as follows;

• Photosynthesis is dependent on external factors like light,

temperature, CO2 and H2O. Out of these factors CO2 is

available in least quantity i.e. 0.03%.

• In the given environmental conditions of light, temperature,

and water, the concentration of CO2 becomes a limiting factor.

Hence, if the CO2 concentration is increased the rate of

photosynthesis also increases.

• This increase would not go on but will come to stand at

particular stage.

• The reason for this is when the concentration of the least

available factor i.e. CO2 is given in surplus, another factor

would say temperature becomes limiting and that will control

the rate of the reaction.

Law of limiting factors 
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Factors affecting Photosynthesis

Light:

• The amount of light absorbed by a plant depends on its
light, size of leaves and arrangement of leaves. Of the
light falling on a leaf, about 80% absorbed, 10% is
reflected and 10% transmitted.

• The rate of photosynthesis depends upon light intensity
(amount of light available per unit time ) and light quality
(VIBGYOR light rays).

• The intensity of light and photosynthesis are directly

proportional to each other. However, extremely intense
light may have a direct inhibitory effect or
photosynthesis.

External Factors
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Photosynthesis occurs only in the visible part of the

spectrum of light i.e. between wavelength ranging from

390 to 760nm. Maximum photosynthesis takes place in

red light. The next highest rate of photosynthesis takes

place in blue light. The green light has minimum effect.

Factors affecting Photosynthesis

External Factors
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Carbon-dioxide:

The carbon-dioxide concentration and photosynthesis

are directly proportional to each other. However, more

and more increase in the CO2 level will decrease the rate

of photosynthesis.

Factors affecting Photosynthesis

External Factors

Carbon-dioxide concentrationMARS Learning Centre
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Temperature: Low
temperature has an inhibitory
effect on photosynthesis as the
enzymes involved will become
inactive however, high
temperature also decreases the
photosynthetic rate as the
enzymes involved will get
denatured. Hence, an optimum
temperature of about 15-30oC
shows maximum
photosynthesis.

Factors affecting Photosynthesis

External Factors
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Water: Only 1% of the absorbed water is utilized by

the plants for photosynthesis. Hence it is rarely a

limiting factor. However, during drought there may

be a negative effect on photosynthesis. Decreased

water absorption also leads to closure of stomata,

thus decreasing the photosynthetic rate.

Oxygen: More and more accumulation of oxygen in

leaves will lead to decreased rate of photosynthesis.

Factors affecting Photosynthesis

External Factors
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Chlorophyll:

It is the essential photosynthetic pigment. In its

absence plants cannot capture light thus no

photosynthesis occurs.

Accumulation of photosynthetic products:

If the sugar or starch molecules starts to

accumulate in the leaf then gradually rate of

photosynthesis also decreases.

Factors affecting Photosynthesis

Internal Factors
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Utilization of Photosynthetic products

GLUCOSE

CO2 + H2O

Starch

Stored in tubers and seeds

Sucrose

Stored in fruits

Respiration

Amino

acids

Proteins

Salts (Nitrates, 

Sulphates)

Cell structure and enzymes

Cellulose

Cell Wall

Oil

Stored in seeds

Cell 

membrane
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RESPIRATION

Respiration (cellular respiration) may be

defined as a catabolic process in which

chemically bond energy from complex organic

fuel molecules such as carbohydrates, proteins

and fats is captured in the form of ATP.
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Respiration vs Combustion
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Types of Respiration

Aerobic Respiration:

It is defined as the complete oxidation of fuel

molecules (food molecules) into simple

molecules like carbon dioxide and water in the

presence of molecular oxygen. In this type of

respiration 38 ATP molecules are produced from

single glucose molecule.

Aerobic Respiration 
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Anaerobic Respiration:

It is an incomplete or partial oxidation of fuel

molecules into compound such as ethyl alcohol

or lactic acid in the absence of molecular

oxygen. In this type of respiration only 2 ATP

molecules are produced per glucose molecule.

Types of Respiration
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Anaerobic Respiration: 

Fermentation: The end products of glycolysis,

i.e. 2 pyruvic acid molecules undergo partial

oxidation in to either alcohol/ lactic acid is

called fermentation.

There are following types of fermentation

depending upon the product formed;
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Alcoholic fermentation:

When pyruvic acid molecule is partially oxidised in

to ethyl alcohol in the absence of oxygen is called

alcoholic fermentation. Ex: Yeast

Anaerobic Respiration: 
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Anaerobic Respiration: 

Lactic acid fermentation:

When pyruvic acid molecules is partially oxidised

into lactic acid in the absence of oxygen is called

lactic acid fermentation. Ex: Lactic acid bacteria

(curd)
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A Mitochondrion
Site of Aerobic respiration
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Mechanism of Respiration

Glycolysis:

(Greek: glyk=sweet and lysis=dissolution/ breakdown)

Glycolysis is the first step of aerobic as well as

anaerobic respiration in which glucose molecule

undergoes a series of reaction to produce two

molecules of pyruvic acid & a little energy.

Glycolysis takes place in cytoplasm.
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Krebs cycle:

• It is the important step of aerobic respiration in
which the pyruvic acid molecule is completely
oxidized into CO2 & H2O with production of ATP
molecules in the presence of oxygen.

• It is called citric acid cycle because first formed
compound in the cycle is citric acid.

• Also it is referred to as tri-carboxylic acid cycle
(TCA Cycle) because most of the intermediate
compounds of this cycle contain three carboxylic
(-COOH) groups.

• It occurs in the mitochondrial matrix.

Mechanism of Respiration
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• The mercury is filled in the test tube up to the rim.

• Take a beaker full of mercury and put the
mercury-filled test tube in the inverted condition
with the help of thumb.

• Now introduce some seeds (germinating or
soaked) in the test tube with the help of a forceps.
Let this apparatus be put as such for some time
(2-3 days).

Observation: After some time the mercury level in
test tube goes down. Now introduce some KOH
crystals in the above test tube. After a little while the
mercury level will go up to the former position.

Expt:1 Anaerobic Respiration in Germinating Seeds
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Inference: The lowering of mercury level in test tube

indicates that some gas has been released by

germinating seeds. Only CO2 gas is absorbed by KOH

crystals. So the seeds have released CO2 under the

anaerobic conditions.

Expt:1 Anaerobic Respiration in Germinating Seeds
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Expt:2 Anaerobic Respiration in Yeast

a. Take a pinch of yeast into a test tube. Now add to it

10% glucose solution and fix two-holed rubber stopper

to the tube.

b. The supply of oxygen from the air can be cut off by

pouring a 1cm layer of liquid paraffin/ oil on to the

mixture through the holes.

c. Insert one end of the thermometer through into the

solution.

d. Take a double bent glass tube with one end short and

another end long.

e. Insert the short end into the test tube and the longer end

into another test tube containing lime water.

f. Warm the apparatus to about 37oC in order to speed up

the test.

g. Keep the apparatus undisturbed for one or 2 days.
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Expt:2 Anaerobic Respiration in Yeast

Observation: The lime water in the side test tube turns

milky.

Inference: this is due to the CO2 released by yeast by

means of anaerobic respiration.

Lime 
water
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Stomata

The microscopic openings present in the epidermal layer

of leaves and green stems are called stomata. The

number and position of stomata varies from plant to

plant;

1. Dicot: Only on the lower epidermis

2. Monocot: On both the epidermis

3. Floating plants: On the upper epidermis

4. Submerged plants: Absent

5. Xerophytes: Sunken stomata
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Sunken Stomata
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In case of stems exchange of

gases takes place through

specialized structures called

lenticels.

Lenticels are the openings present

in the corky tissues of the bark of

woody stem. They are permanent

pores having loosely arranged

parenchyma cells called

complementary cells.
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Stomatal Movement (K+ Pump Theory)

According to this theory, potassium ion plays an important role in the

opening and closing of stomata. When potassium ions (K+) move into

guard cells, the stomata open and when the potassium ion go out of

the guard cells the stomata close.

During day time:

• When sunlight falls on the plants the starch content of the guard

cell is converted into organic acid called Malic acid.

• Malic acid molecules are dissociated into Malate ions and

hydrogen ions (H+) in the guard cells.

• It is followed by the exchange of equally charged ions between the

guard cells and subsidiary cells.

• The H+ ion present in the guard cell is exchanged with the K+ ions

present in the subsidiary cells. Thus more and more K+ ions are

pumped into the guard cells.
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• Now in the guard cells K+ ions and malate ions combined to form

potassium malate.

• The accumulation of more and more K+ ions and potassium malate

molecules increases the concentration of the guard cells. It results in

the endosmosis of water into the guard cells from the subsidiary

cells. The guard cells become turgid and attain kidney shaped.

• An opening is formed in between two kidney shaped cells, thus

stomata opens.

During Night Time:

• A reverse process occurs during night time. Potassium ions are

released back into subsidiary cells. Due to which concentration of the

guard cells decreases. Hence, water moves back into the subsidiary

cells.

• The guard cells become flaccid and lose their kidney shape.

• Hence, stomatal pore disappears, thus the stoma closes.

Stomatal Movement (K+ Pump Theory)
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Stomatal Movement (K+ Pump Theory)
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a. Germinating seeds are placed in the bulb of the
Ganong's respiroscope. (apparatus used to
demonstrate repiration)

b. A beaker full of mercury is taken and the
respiroscope is inverted over it so that its straight
tube is dipping in mercury.

c. The respiroscope is clamped to a stand.

d. A small piece of KOH is introduced into the
respiroscope with the help of a bent forceps, and
let it float on the mercury surface.

e. The apparatus is left in this position for a few
hours or for a day.

Expt:3 Oxygen is used up in Respiration
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Expt:3 Oxygen is used up in Respiration

Observation. The level

of mercury in the

respiroscope has risen.

Inference: The KOH

absorbs the carbon

dioxide produced by the

respiring seeds and the

mercury level rises.

MARS Learning Centre

MARS Le
arn

ing
 C

en
tre



a. Germinating seeds are taken in a test tube (X) in a
which a container of caustic soda.

b. The mouth of this conical flask is closed by a single-
holed cork through which a glass tube bent twice at
right angles is inserted.

c. The far end of this tube (1) is put in the coloured
water/ mercury.

d. Another set up of similar kind is set but with boiled/
no seeds.

e. Now this apparatus is left undisturbed for some time.

Observation: The coloured water in the far end of bent
glass tube (1) rises. On the other hand there is no rise in
tube (2)

Expt: 4 Oxygen is used up in Respiration
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Caustic Soda Caustic Soda

Expt: 4 Oxygen is used up in Respiration

Inference: The germinating seeds undergo aerobic respiration

so they use the oxygen available inside the test tube (X). As

whole of the oxygen is used up by the germinating seeds, the

pressure inside the flask is decreased. So consequently the

water level rises in the far end of the bent glass tube (1).
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• Set up the following flasks:

✓Flask A containing soda lime,

✓Flask B containing lime water,

✓Flask C containing germinating seeds,

✓Flask D containing lime water.

• Equip each flask with a two-hole stopper.

• Connect flask A to flask B, flask B to flask C, and
flask C to flask D with delivery tubes.
Connect flask D to an air pump.

• All the inlet tubes in each flask reach down to the
bottom of the flask whereas the openings of the
outlet tubes are just below the bottom of the
stoppers.

Expt:5 Carbon dioxide is released during Respiration
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Expt:5 Carbon dioxide is released during Respiration

Observation: The lime water in flask D turns milky.

Inference: This is due to the CO2 released by germinating

seeds from flask C. However, in flask B all the CO2

released was absorbed by the soda lime, hence the lime

water in it doesn’t turn milky.
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O2

CO2

Respiration O2 →Respiration

Photosynthesis → CO2

Respiration 

Photosynthesis

O2

CO2Darkness Dim light Bright light

Plants carry out only

respiration. They get

oxygen either from outside

or from the cell itself

(depending upon the plant).

However there is no

photosynthesis during

night.

A point is reached when there

is no exchange of gases

between the environment and

photosynthetic organ (leaf)

and the rate of respiration is

equal to rate of

photosynthesis. This is called

compensation point.

Compensation Point

The rate of photosynthesis is

faster than respiration. Hence,

for photosynthesis the CO2 is

taken from the outer

environment and excess

oxygen is also released

outside.

CO2
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