Photosynthesis 03


Experiments on Photosynthesis – Introduction

The following experiments may be introduced as an example of hypothesis testing.

The hypothesis is that plants combine carbon dioxide and water to make carbohydrates (glucose, sucrose or starch) with the aid of energy from sunlight and with chlorophyll to absorb the energy.

 Accordingly, the ‘IF.....THEN’ test can be applied;  e.g. ‘IF photosynthesis uses the sun’s energy for making starch .....THEN, depriving the plant of sunlight will prevent starch formation (Experiment 3). 

The same test can be applied to chlorophyll and carbon dioxide. It cannot be applied to water because depriving the plant of water will kill it before photosynthesis is impaired.

The  boxes indicate the points at which the hypothesis can be tested.




   6CO2         +       6H2O                                                         C6H12O6           +        6O2                                                                                                                                      

The instructions are prescriptive, i.e. they set out the exact sequence of operations that the students should follow. Although this is not ideal, it does ensure that the experiment will produce useful results which can be discussed positively.

 Similarly, precise guidance is provided for preparing the practical work. If these guidelines are followed carefully, there is a very good chance that all the students will achieve meaningful results.

 The expected results of the experiments are not stated. Instead, under the heading of ‘Discussion’, the students are asked a series of questions which guides them towards an interpretation of their results, encourages them to consider alternative interpretations, and directs their attention to inadequacies in the experimental design.

 It is hoped that, in this way, they will be persuaded that interpretations are tentative and that, with further evidence, they may be changed. This is scientifically more acceptable than claiming that the results prove the hypothesis.  

Destarching plants

If the presence of starch is to be taken as evidence that photosynthesis has taken place, it is important to ensure that, at the beginning of the experiment, the leaf is free from starch. This can be done by placing the plant in darkness for 2-3 days, during which time, any starch present will have been converted to sucrose and translocated from the leaves.  On plants growing outside or too large to be enclosed, individual leaves can be covered with aluminium foil, though it must be borne in mind that this could also impair

gaseous exchange. Experiment 3 presents rather a circular argument because it purports to show that starch is not made in darkness which is assumed in the process of destarching in experiments 3-5.

 Bear in mind that students are likely to confuse destarching with decolourizing a leaf.

Light source

It is worth investing in a 4ft (120 cm) or 6ft (180 cm)  fluorescent lamp. This will produce results in a 50-60 min. period at a time when direct sunlight is lacking 

It is essential that good laboratory practice is observed as set out in ‘Safeguards in the School Laboratory’  11th edition 2006 published by the ASE (Association for Science Education)
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