Transport in plants 3.01


Experiment 3. Rates of transpiration

The apparatus and method for Experiment 2 are used to investigate the way in which changing conditions affect transpiration rates. The various experimental situations will depend on the apparatus available and the weather. 

After each change, the shoot will take 15-30 minutes to acquire a new, steady rate. Rather than wait for this length of time it is best to take as many one-minute readings as possible over a period of 10 minutes and look for a consistent trend, i.e. increase or decrease in rate. 

Ideally, only one condition should be changed each time, e.g. from shade to sun, cool to warm, still air to moving air. In practice, this may be difficult to achieve, especially when the apparatus has to be taken out of the laboratory. 

Suggested experimental conditions. 

(a) Shade and still air (in laboratory). If the shoots have been cut and left in the laboratory for 

30 minutes or more, the rate of water uptake should be fairly steady. Note and record the temperature of the laboratory. 

(b) Still air, high humidity. The shoot is covered with a polythene bag, which is sealed round the stem with a wire 'tie'. The temperature will still be that of the laboratory but free exchange of air is prevented. After taking readings for 10 minutes, remove the bag and observe any changes 

in rate for a further 5 minutes. 

(c) Increased light intensity. The apparatus is moved to a position of high light intensity, e.g. a 

sunny spot in the laboratory. The air in the laboratory will be fairly still but direct sunlight will 

increase the temperature of the leaves. Measure and record the temperature in the sunlight. If there is no well-lit part of the laboratory, the apparatus can be placed close to a fluorescent 

tube (which will not heat up the leaves), or taken outside. In the latter case, there will also be a 

change in temperature and air movement. 

(d) Reduced light intensity. If, when the shoots are cut, they are placed in a dark cupboard, the 

trend revealed in the first set of readings in the light will, by implication, show the effect that 

darkness had on the transpiration rate. 

(e) Moving air. The apparatus is moved into a draught from a window or door, without altering 

the light intensity more than necessary. Alternatively, if a fan is available, it can be directed on 

to the leaves while the readings are taken. Although the temperature of the laboratory does not 

change, .the moving air may have a cooling effect on the leaves. 

Suggested sequences

Decide on a sequence appropriate to your situation and the time available and draw up a table in your notebook to record the conditions and the rates of uptake. 

A. (i) In the shade in the laboratory.              B. (i) In the shade in the laboratory. 

     (ii) Shoot enclosed in plastic bag.                 (ii) Shoot enclosed in plastic bag. 

     (iii) Plastic bag removed.                              (iii) Bag removed, fan directed on shoot. 

     (iv)Transferred to sunlight (in lab.).              (iv) Moved into sunlight in lab. (no fan).                      

                                                                            (v) Moved to sunlight outside. 

C. (i) Shoot transferred from darkness to 

          shaded laboratory. 

     (ii) Shoot covered with plastic bag.

     (iii) Moved into sunlight, bag still on. . 

     (iv) Bag removed, still in sunlight. 

