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In this topic we will be looking 
at:

1.
• Process of photosynthesis

2.
• Importance of photosynthesis

3.
• Factors effecting the rate of photosynthesis

4.
• Practical investigations
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1. Process of photosynthesis

Photosynthesis is the building 
up of carbohydrates (glucose) 
form carbon dioxide and water
using radiant energy from the 

sun that is trapped by 
chlorophyll. Oxygen is 

released. 
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Photosynthesis equation:
The process of photosynthesis can be written as the following 
equation:

INPUT OUTPUT
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Requirements and products of 
photosynthesis 

Requirements Products

Carbon dioxide Glucose 

Water Oxygen 

Radiant energy

Chlorophyll

Enzymes 
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Where does photosynthesis take place?

Photosynthesis takes place in the chloroplast of plant 
cells. 

Double 
membrane

Thylakoid

Stroma

Starch grain

Intergranum

Granum
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Functions of the different parts 
of the chloroplast:
 Double membrane: permeable to 

oxygen, carbon dioxide, water and 
glucose.

 Thylakoid: contains chlorophyll for 
photosynthesis

 Stroma: a semi-liquid that bathes the 
interior of chloroplasts, contains enzymes 
for light-independent phase of 
photosynthesis, has ribosomes which 
makes enzymes for photosynthesis.  
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Granum: stack of thylakoids, increase 
area for light absorption. 

 Intergranum: connects one granum to 
another. 

 Starch grain: stores starch made during 
photosynthesis. 
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How does photosynthesis take 
place?
The process of photosynthesis can be 
divided into two phases: 
(1) Light-dependent phase (light phase): 

during this phase light energy is essential.
(2) Light-independent phase (dark phase): 

during this phase light is not required. 
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Light-dependent phase:
Occurs in the grana of the chloroplast.
Radiant energy from sun becomes absorbed by 
chlorophyll molecules in thylakoids.
Energy transformation takes place: radiant 
energy ------> chemical energy.
Chemical energy is used in TWO ways this 
process is called photolysis:
(1) Splits H2O (water molecule form soil) into 

H = hydrogen atoms: that will be used 
during light-independent phase.

O2 = oxygen: released into 
atmosphere

(2) ATP (adenosine triphosphate) ENERGY, that 
will be used during the light-independent
phase.
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Light-independent phase:
Occurs in the stroma of the chloroplast. 
The process that occurs is called the Calvin 
cycle. 
 CO2 from atmosphere bind with H-atom 

(coming from the light dependent phase) 
 The binding of the CO2 + H with ATP ----> 

C6H12O6 (glucose) 
 Glucose is stored in chloroplast as starch 

and some is used by plant to survive. 
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2. Importance of photosynthesis
1) Keeps the oxygen concentration in the 

atmosphere and in water constant. 
2) Keeps the level of carbon dioxide in the 

atmosphere and in water constant.
3) Provides food for heterotrophic 

organisms. (glucose = starch)
4) Makes chemical energy available for 

cell functioning as radiant energy is 
trapped and transformed into chemical 
energy during photosynthesis. 
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3. Factors effecting the rate of 
photosynthesis
There are THREE factors that effect the rate 
at which photosynthesis occur:
1. LIGHT INTENSITY
2. TEMPERATURE
3. CARBON DIOXIDE CONCENTRATION
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LIGHT INTENSITY
At the optimum temperature for 

photosynthesis the rate of photosynthesis 
increases as the light intensity increases.

 Light intensity continues to increase the 
rate of photosynthesis even when 
temperatures are lower than optimum

 BUT not as much as when the 
temperature is at its optimum. 
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TEMPERATURE:
 The optimum temperature is 250C
 Therefore as the temperature increases 

from 10oC to 25oC the rate of 
photosynthesis will also increase

 Any higher increase in temperature will 
decrease the rate of photosynthesis 
because the enzymes will become 
denatured.
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CARBON DIOXIDE CONCENTRATION:
An increase in CO2-concentration brings 

about an increase in the rate of 
photosynthesis. 

 However, after 10-15 days the rate of 
photosynthesis decreases. 
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4. Practical Investigation 
Is light (radiant energy) essential for photosynthesis? 
METHOD: 
Step 1: Destarch a pot plant [A plant is destarched by 
placing it in a dark cupboard for 48 to 72 hours. During 
this time, the stored starch in converted into glucose 
and used in the plant.]
Step 2: Cover a part of the leaf with a strip of aluminium 
foil – do not remove the leaf from the plant.
Step 3: Place the plant in sunlight for approximately 2 –
10 hours.
Step 4: Remove the leaf from the plant and take off the 
foil.
Step 5: Test for starch. 
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. 
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PRECUATIONS:
 Test the plant for starch before the 

experiment begins to ensure that it is 
completely destarched.

Destarch the plant before the experiment to 
ensure that any starch present in the leaf after 
the investigation is there as a result of the time 
spent in the sun during the experimental time 
only. 

 Separate control and experiment plants are 
not necessary.

 The uncovered part of the leaf is the control.
 The covered part of the leaf is the experiment
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