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Changes in earthworm responsiveness
The purpose of this activity is to observe an earthworm’s responses in the cases of:

· repeated stimulation 

· dual stimulation

Procedure 

SAFETY:

Take sensible hygiene precautions after handling earthworms or the soil in which they have been kept.

Investigation

a Moisten the inside of a Petri dish with several drops of water, place the worm in it, and leave for at least 15 minutes under dim illumination.

b Stimulate the worm by touching it for one second with a blunt seeker, and note the response.

c Investigate the effect of repeated stimuli by giving the worm stimuli at fixed intervals of between 10 and 20 seconds, keeping the duration and strength of the stimuli as similar as possible. It is important that the worm is stimulated in about the same place on its body each time and that the light intensity is at a low and unvarying level. Observe and record the worm’s response each time. Continue until the worm has ceased to respond to five stimuli in succession.

d Once the worm has become unresponsive to a particular stimulus, continue to stimulate in a new position on the body. Record all responses as before.

e Allow an unresponsive worm a period of 10-20 minutes without stimulation. Stimulate it again and if the response has recovered, continue as in step d. If recovery does not take place, allow a longer rest period.

f If possible, repeat the test procedures on subsequent days with the same individuals, returning them to a suitable holding tank in between tests.

The effect of dual stimulation on responsiveness

g The contact of the worm’s body with the walls of its burrow is a source of stimulation that operates when specific stimuli are applied. Repeat the procedure as in step d above using a worm whose body wall is in contact with the rough surface. As much as possible of the body wall should be touching the surface. Stimulate as before, recording the responses until the worm ceases to respond.

h If there is time, vary the light intensity to see if this modifies the worm’s responsiveness.

QUESTIONS

1 How does the earthworm respond to a single stimulus of touch?

2 How does the response change with repeated stimuli? 

3 How many stimuli are needed before the worm becomes unresponsive?

4 What is the effect of stimulating an unresponsive worm in a different place?

5 What does this suggest about the mechanisms underlying the change in response?

6 How does the rate of waning of response to the new stimulus compare with the rate of waning to the first stimulus?

7 Does the response recover with time? If so, is this rapid or complete?

8 Does the contact between the worm and the rough surface affect its response to touch?

9 How does the worm’s responsiveness change at different light intensities?

10 How might these changes in responsiveness be an advantage to the earthworm?

ANSWERS

1 The earthworm responds to a single stimulus of touch with a single, rapid withdrawal of the part stimulated.
2 With repeated stimulation, the response diminishes in magnitude and then disappears. 
3 The amount of stimulation needed before the worm becomes unresponsive will vary widely from worm to worm.
4 If the new point of stimulation is far away from the first, the response should reappear immediately. If the new point of stimulation is close to the first, the worm may be unresponsive.
5 This suggests that the waning of response is not due to muscular fatigue, but is a property of the nervous system.
6 The rate of waning of response to the new stimulus is usually faster and the response is smaller compared with the first period of stimulation.

7 The response should recover rapidly with time, but probably not completely.

8 The greater the degree of contact between the worm and the rough surface, the greater should be its response to touch.
9 At higher light intensities, the worm’s responsiveness is likely to increase.
10 Rapid waning to a stimulus that proves to be innocuous will save time and energy that would otherwise be spent making unnecessary responses. Changes due to the degree of contact and the intensity of light can be related back to the most likely function of the response, which is to draw a worm back into its burrow from the surface.
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