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Investigating Gravitropism with Dandelions
Technical & Teaching Notes
Introduction and context
This practical offers a simple way to look at gravitropism over the course of a double lesson, using a plant resource commonly available in school grounds.
Dandelion stems (Taraxicum officianale) have a strong gravitropic response. If the stems are detached from the plant and held sideways for a period of time, they will reorient themselves by bending upwards until they return to a near vertical position. 
Choose dandelions that are in bud or ones which have lost their flowers and are about to form their seed heads. These are more strongly negatively gravitropic. Ones with flowers open or with dandelion clocks are not so responsive.

 When dandelions are out of season, white deadnettles (Lamium album) can be used as an alternative.
This can be done either as a demonstration, or as individual practicals. 


Safety Notes

Care should be taken if using razors to cut the pipettes to size and to remove the dandelion flowers. Sharp scissors can be used as an alternative.


Apparatus

Per group 

· Dandelion scape (stem)
· 3ml plastic pipette
· Razor or scissors

· Blu-tak 

· Graph paper

· Protractor

· Box file to cover the dandelion to show the response is not due to light. (Optional)
The dandelion scapes should be at least 15cm long, without bruises, and as straight as possible. Handle them as little as possible and keep them in water until they are needed. We recommend going out to collect them with a small jar of water, so that they can be placed directly into it. 

It is important to keep the scapes upright to avoid stimulating the gravitropic response before the practical begins.

Response time is around 20-30 min, when you can start to see bending.

Clear results can be seen in a few hours. If they are left to the following day the response is amazing.

The scapes can be kept in water for several days after collection.

3ml plastic pipettes are available from school suppliers, e.g. Philip Harris, for £9.50 / 500. 


Teaching Notes
In order to avoid confusion with phototropism, you may prefer to have the dandelion stem in darkness. We have had good results by placing the dandelion at the bottom of an upright box file, and closing the lid of the box file to exclude light. Graph paper can then be stuck to the back of the box file to enable students to measure the rate at which the dandelion is curving upwards. 
When dandelions are out of season, white deadnettles (Lamium album) can be used as an alternative. Deadnettles are a widespread weed, found commonly in woodlands, roadsides and waste ground. A useful article in School Science Review reports: "Shoots of deadnettle (10 cm long) are stripped of leaves and floral whorls. These are placed horizonatally on tiles with their cut ends supported and surrounded by wet cotton wool. The tiles are then placed in a dark room or cupboard at 200c and examined at 3 hour intervals. Batches of material with apices intact can be compared with batches with the terminal 1-2mm of the shoot removed... The negative geotropism is easily seen within 1-2 hours and readily recorded. The removal of the tip did not prevent the response occurring although it was delayed. The square-shaped stem is easily marked and can be treated with auxin, gibberellic acid etc." (G. S Preece, J. Curthoys and K Taylor, Pershore High School, Worcestershire, 'The use of white deadnettle in geotropic experiments', School Science Review, June 86, pp. 739-741).


Instructions
1. Take a plastic pipette, and snip off the end at a point where it is just wide enough to insert the base of your dandelion stem.

2. Fill the pipette with water by holding it under a tap.
3. Push the base of the stem into the pipette.

4. Gently push blu-tak around the stem and the pipette to prevent water leaking out.

5. Cut the bud off the top of the stem.

6. Stick the pipette down on the bench with blu-tak. Make sure that the stem is horizontal. Record the time. 

7. Position a piece of graph paper behind the stem, to make it easier to see the movement.

8. Observe the stem at intervals, and record its height against the graph paper.



Background information

After the plant is placed horizontally, there will be a lag time during which no observable bending of the scape occurs. This should average between around 20 and 30 minutes. After this point, the scapes should be seen to bend upwards slowly, ultimately becoming near vertical. The speed of the gravitropic response varies considerably, however. Elderly and damaged scapes may not respond at all. 
Clifford and Oxlade report that the gravitropic behaviour of the scape varies depending on the stage of development of the inflorescence. 

“These flower stalks are strongly negatively gravitropic up to the time the inflorescence opens. Thereafter they are weakly negatively gravitropic and may even be diagravitropic during the stage when the inflorescence closes up and the yellow corolla tubes wither and fall off. Following this ‘closed head’ stage there is a renewed surge of growth just prior to the formation of the fruiting head or clock, as it is sometimes called, when, again, the scape is strongly negatively gravitropic.’


Further Investigations 

1. What is the effect of temperature (or light) on the bending response?
2. How long do the scapes need to be gravistimulated to initiate the bending response (hint:  try 1 - 20 minutes).

3. What is the effect of applying auxin paste to the scape?  Or calcium? or EDTA?

4. Where does the bending responses take place?  Near the inflorescence? Near the base?

5. Why does the gravitropic sensitivity change over time?


References

· Barclay, GF & PE Clifford (1991) Using light microscopy to study geotropism.  American Biology Teacher 53: 285 - 293.

· Clifford PE & EL Oxlade (1991) Using dandelion flower stalks for gravitropic studies. American Biology Teacher 53: 290 - 293.



Acknowledgements 

Adapted from an original article by Dr Paul Clifford (Queen’s University, Belfast) and Edwin Oxlade, and a subsequent investigation by Dr Stephen G. Saupe (College of St. Benedict/ St. John's University, Minnesota).
Science & Plants for Schools: www.saps.org.uk
Investigating Gravitropism with Dandelions – Technical and Teaching Notes : p. 1
Resource 677, Version 1.1 (revised 2020)

