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Plant Nutrition and Photosynthesis 

Plants carry out photosynthesis in order to build up their own food from simpler molecules. 

This is necessary to keep the plant alive as it produces glucose which is used for respiration, 

and also to make/strengthen the cell walls. This type of nutrition is called autotrophic 

nutrition. 

The process of photosynthesis 

Plants utilize raw materials such as water, carbon dioxide, light energy in order to carry out 

photosynthesis: the build up of food. This is represented in the word equation below: 

When writing this equation, it is vital to include “light” and “chlorophyll” over the arrow, as 

they are both necessary. One could also add “enzymes” on the arrow, as they are also 

necessary. 

This can also be represented in a chemical equation as shown below: 

Photosynthesis takes place in the chlorophyll, a green pigment in the chloroplasts. This 

pigment is responsible for giving the plant its green colour. The chlorophyll absorbs light 

energy (from the light source) and converts it into chemical energy for the plant. 

The products of photosynthesis 

 The main product of photosynthesis is glucose, but this is converted to starch, lipids

and protein in the leaves.

 The glucose is also converted to cellulose to make or strengthen cell walls.

 It is also re-used in aerobic respiration

The need for mineral ions in plants 

Photosynthesis produces carbohydrates, but plants contain many other types of biological 

molecule; such as proteins, lipids and nucleic acid (DNA). As plants do not eat, they need to 

make these substances themselves. 
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Method: 

 De-starch the plant (darkness for 24-48 hours).

 Cut a strip of black paper and place it (use

paperclips to hold it in place) on both sides of the leaf

as shown in the diagram.

 Place the plant in light for one day (for

photosynthesis and starch production)

 Detach the leaf and test for starch.

Results: 

 The area of the leaf that was covered with aluminium foil will remain orange-brown

as it did not receive any sunlight and could not photosynthesise, while the area

exposed to sunlight will turn blue-black.

 This proves that light is necessary for photosynthesis (and the production of

starch).

For instance, black, Sooty Mold fungus tends to grow and 

deposit itself on the leaves of certain plants. This is an 

example of a parasitic relationship as the fungus is harming 

the plan by depositing on it and not blocking the sunlight. 

If an area of a leaf that has this fungus on it is tested for 

starch, most likely it will remain orange-brown as since no photosynthesis occurred, no 

starch was produced.  

The need for carbon dioxide in photosynthesis 

Carbon dioxide is the gas which plants utilize from the air for the process of photosynthesis. 

The experiment below shows if carbon dioxide is necessary for photosynthesis. 

For this experiment, a plant (A) in which its environment is deprived of carbon dioxide is used, 

and also a plant (B) in which its environment has a normal level of carbon dioxide. Plant B 

acts as a control to ensure an accurate experiment. 

Method: 

 Gather two plants (A and B) and de-starch them both.

 Label the plants A and B, and in pot A, place a petri dish half filled with potassium

hydroxide solution (and soda lime). This absorbs carbon dioxide from the air.

 Cover plant A with a bell jar.

 Repeat with pot B, but put water in the petri dish (as a control).

 Keep both plants well lit for 1-2 days (for photosynthesis to occur).

 Detach a leaf from each plant and test for starch.

Leaf with both sides covered 

Sooty Mold Fungus 
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 At this point, no gases are liberated and no gases are taken up from the

surrounding air.

The greenhouse 

Temperature, light and carbon dioxide levels affect the rate of photosynthesis. 

Growing crops outside does not allow farmers to control any of these factors to increase 

growth of plants. In a greenhouse, several conditions can be manipulated to control the rate 

of photosynthesis. These are represented in the table below: 

Condition Method of control Result 

Temperature  Artificial heating.

 Sunlight heats up inside of

glasshouse as the glass stops

heat from escaping.

 Ventilator flaps can be opened

to cool the glasshouse if it gets

too hot.

 Heaters (e.g. paraffin)

produce carbon dioxide

which increases rate of

photosynthesis.

 Enzymes which control rate

of photosynthesis work

better at higher

temperatures.

Light  Glass lets in sunlight.

 Artificial lighting can be used

when sunlight gets too low.

 Blinds can be used to shade out

very strong light.

 Artificial sunlight ensures a

constant rate of

photosynthesis which

allows the farmer to grow

crops during night as well.

Carbon 

dioxide 

 Carbon dioxide can be pumped

into greenhouses.

 Increased carbon dioxide

increase rate of

photosynthesis.

Water  Many greenhouses have

automatic watering systems.

 Ensures photosynthesis

occurs.

However, growing plants in a greenhouse may have its advantages and disadvantages: 

Advantages Disadvantages 

Can be grown out of season. Expensive to build. 

Can grow non-local species. Can be damaged by weather. 

Protect plants and crops against 

weather conditions. 

If manual pollination is not required, insects need 

to be bought to carry this out (increased cost). 




