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Observing water movement through plants
The purpose of this activity is to find out more about how water moves through plants.

Procedure 

SAFETY: 

Take care with sharp scalpels. Always carry them on a white tile with the blade away from you.

Avoid getting any coloured water on your skin.

Investigation

a Look at the pot plant with its leaves and stem enclosed in a polythene bag. It has been in a sunny place for an hour or so.
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b Take a close look at the leafy shoot of Busy Lizzie or stalk of celery that has been standing in dye solution. Carefully use a sharp blade to cut across the stem at 1 cm intervals starting at the top and working down. Each time, use a hand lens to examine the cut surface for signs of the dye. Note how far the dye has travelled up the stem and how long it has been standing in the dye.
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c Use a paint brush to collect a thin slice of celery or Busy Lizzie. Place it on a microscope slide. Add a couple of drops of water and then put a coverslip carefully on top. Try to avoid trapping air bubbles. 
d Examine the slide with a microscope and describe what you see.
e Look at the two cuttings that have grown roots in a fertiliser solution during the last couple of weeks. For the last 90 minutes to 2 hours, one cutting has stood with some of its roots in dye and some in water. The other has stood with some of its roots in dye and the rest in air. Look closely at the leaves. 
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QUESTIONS
1 Describe what you see inside the polythene bag around the plant. How would you explain this observation?
2 Describe what you see with the hand lens.
3 How long had your Busy Lizzie or celery been standing in the dye? How far had the dye travelled up the stem? How fast did the dye travel?

distance moved (mm)    
  =    speed of movement (mm/ hour)

time standing in dye (hours)

4 Is this calculation valid if the dye has reached the edge of the leaves? Explain your answer.
5 Draw or describe what you could see under the microscope.
6 In the cuttings, where has the dye got to? 
7 How could you explain this observation?

ANSWERS

1 The inside of the bag will turn cloudy as water condenses inside the bag. This is explained if water is evaporating from the leaves of the plant. This water must have come from the soil around the roots of the plant and moved up the stem to the leaves.
2 Observing the cut stems with a hand lens will show that the dye is not spread evenly across the stem, but is located in particular areas. The bundle of long thin tubes that carry water is called xylem.
3 The speed of movement of dye will depend on the samples.

4 The calculation of speed will not be valid if the dye has reached the edge of the leaves as it will not be possible to work out when it did so. 
5 A microscope slide will look something like this. The dye will be located in the xylem tubes. 
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6 In the cutting with half its roots in water and half in dye solution, some leaves show dye in their veins while others do not. In the other cutting, with one set of roots left in air, the dye appears throughout the veins.
7 This is explained if, normally, each set of tubes from the roots supplies a particular area of leaf with water. However, when the need arises (such as when there is no water at all around a particular root) water can be transferred from one tube to another and so get to all parts of the leaves.
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