Use of Choice Chambers to Investigate the Effects of Environmental Factors on the Distribution of Maggots

Control Experiment

1. Set up the choice chamber.

2. Place 12 maggots in the chamber through the central hole.

3. Wait 4 minutes then record the number of maggots in the left and right halves of the choice chamber.  Record your results.

If the left and right halves have no effect on the distribution of the maggots the expected results would be six in each half, but this will not always occur because of chance distribution.  If your results are not 6 in each half use p. 438 of the Student’s Manual to help you do a Chi-squared test on your results to discover the probability of them occurring by chance.  Collect the class results and do another chi-squared test on the class results.

If this test shows a high probability of the results occurring by chance then you can proceed with the experiment.

The Effect of Light

1. Cover half the choice chamber with black paper or a book to make it dark.

2. Wait 4 minutes and then record the number of maggots in the dark and the light halves.

If light has no effect on the distribution of maggots the expected results would be six in each half.  This is called a null hypothesis – this means that the hypothesis is that the factor being investigated has no effect.  Now do a chi-squared test on your results to find the probability of them occurring by chance.

If the probability is greater then 0.05 (5%) the chances of the results occurring by chance is too high for them to be significant.  If the probability is less than 0.05 (5%) then the likelihood of them occurring by chance is so low (less than 1 in 20) that the results are significant and the null hypothesis is considered to be disproved.  Remember that there is still a possibility that the results could have occurred by chance but it is unlikely.

Now collect the class results and test them by the chi-squared test.  Comment on the effect on the significance of results of working with larger numbers.

Other experiments

Repeat the experiment with one half moist and the other half dry and again analyse your own and the class results.

In reality living organisms do not have simple choices between one pair of contrasting environmental factors.  If you have time do a final experiment with the choice between dark and dry and moist and light.  Again test your results by the chi-squared test.

Questions

1. Why did you count the distribution of the maggots after 4 minutes and not when you thought they had gone where they wanted to?

What other environmental factors might affect the distribution of maggots?  Suggest how you could investigate them.
