TEACHERS’ NOTES                                                                           Transport in plants 4.03


Experiment 4. Discussion - answers

1 During respiration, water and carbon dioxide are produced and subsequently lost to the atmosphere. Oxygen is lost during photosynthesis. 

2 The rate of transpiration in grams per minute will be given by the loss of mass in grams divided by the number of minutes the experiment was allowed to run. 

3 The results would have to be expressed as grams per minute per cm3 leaf area to enable 

comparisons to be made. 

4 The difference in the two masses is likely to be small compared with the mass of water lost, e.g. about 10%. 

5 The most likely cause of a difference is experimental error. At best, the syringe can be read to only 0.01 cm3 while the weighing may be accurate to 0.005 g. 

There may be inconsistent time-lags between the weighings and the volume readings. 

An undetected leak in the apparatus could make the volume readings too small. 

However, if the rate of photosynthesis exceeds that of respiration some of the water taken up will be retained and the loss in mass will be less than the rate of uptake. 

If the cells of the shoot are not fully turgid they may retain water and increase the volume of their vacuoles so that more water is taken up than is lost. 

If the respiration rate exceeds the photosynthetic rate, part of the weight loss may be due to 

escape of carbon dioxide and consequently the loss may exceed the uptake. In practice, however, these differences will be within the limits of the experimental error during the short time the experiment is run. In some conditions, e.g. intense light, high temperature or rapid air movement, evaporation could exceed uptake, resulting eventually in the wilting of the shoot. 
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