The floating leaf experiment

You are going to carry out a method that can be used to estimate the photosynthetic rate of a leaf.

The aim of this activity is for you to decide if an investigation based on this method would give valid and reliable data.

The procedure

Collect a leaf and cut 5 discs from it using a cork borer.

Place the leaf discs in an empty 20 cm3 syringe by removing the plunger.

Replace the plunger and being careful not to squash the discs, draw 10 cm3 of 0.5M sodium hydrogen carbonate solution up into the syringe.

Turn the syringe nozzle up and tap it to remove any bubbles from the discs. They should sink.
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If the discs do not sink, attach a piece of thin rubber tubing to the nozzle, bend the tubing so that it seals itself and pull down on the plunger to reduce the pressure inside the syringe. Repeat until the discs sink.

Set the syringe up as shown in the diagram and turn on the lamp. Start a stopwatch.

Measure the time that each disc takes to rise to the top of the liquid in the syringe and place these results into a table.

Calculate 1/time x 100 for each result.

1. Explain why the discs rose when the beakers were illuminated.

2. Suggest 3 possible reasons why discs in the same syringe took different times to rise.

3. If the lamp is switched off the discs sink. Suggest why this happens.

4. Explain what the calculated variable represents

The Problem

The method could be used to investigate the effect of light intensity on photosynthesis rate.

Describe how the heating effect of the lamp might be prevented from interfering with this type of experiment.

Explain why the heating effect of the lamp must be considered.

How could the light intensity be varied?

Describe how the method must be adapted to make the data collected valid.

Describe how the method must be adapted so that the data collected could be made as reliable as possible.

Devise an outline plan that could be used for the investigation.
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