How Does Phototropism Work?
By looking at some experiments that scientists have done in the past, we can learn more about how phototropism works – and we will see some examples of control experiments which have been cleverly designed to answer particular questions.

Here is an experiment by Charles Darwin with his son Francis in 1880, using a type of plant called canary grass:
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Just from the diagram, can you work out what question they might have been trying to answer?  (No one knew about auxins yet, by the way.  They only knew that plants respond to light – as humans must have noticed for thousands of years.)
And can you work out what their conclusion was?

(Challenge) Can you explain why they chose these five different ways to treat the plant?  (One way to answer this question would be to explain what each of the five results told them.)
Boysen-Jensen did an experiment in 1913 to find out more.  He already knew the results of Darwin’s experiment.

First, he cut the tip off a shoot.  Then he replaced it, but with a block of gelatine between the tip and the shoot.  Gelatine is a permeable material.  After light was shone on the shoot from the right, the shoot bent towards the light:
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He also tried putting a sheet of mica (a material which is not permeable) in instead.  Here is a comparison of the results:
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What do his results tell us that Darwin’s experiment didn’t?

Boysen-Jensen did other experiments on plant phototropism, including this one (the arrows show the direction of the light):
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(Challenge) This tells us something more than the previous experiment.  What might we learn from these results?
Not long afterwards, a scientist called Paal tried something slightly different:
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Can you explain why he might have done this particular experiment?

And what do you think the result shows?

A scientist called Went used Boysen-Jensen’s idea but tried something a bit different:
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Agar is similar to gelatine: it is permeable.

What can you explain about this experiment?
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