TEACHERS’ NOTES                                                                                       Photosynthesis 9.03


Experiment 9. Discussion - answers 

1Theoretically, the best growth should be in the full culture and the worst in distilled water. 

Failure to achieve these results may be attributed to, e.g. genetic variability in the seedlings, disease, impurities in the solutions, damage to seedlings in setting up the experiment or 

topping-up the tubes.

2 Calcium pectate, by its contribution to the middle lamella, affects the adhesion of cells. In the 

absence of calcium, the growing points of shoots and roots may become disorganized. Calcium  deficiency sometimes causes a harmfully high level of magnesium absorption, which may explain why some seedlings in the calcium-deficient solution grow less well than those in distilled water. Nitrates are essential as the only source of nitrogen for making amino acids and proteins.

3 If the lack of a particular element resulted in poor root growth, the development of the shoot 

would be retarded through inadequate water and mineral supply from a deficient rooting system, 

irrespective of any specific effect on the shoot of the lack of that element. Similarly, poor development of the leaves could limit root growth as a result of inadequate food supply to the roots from the leaves. 

4 Large seeds such as runner bean have a considerable supply of nutriment in their cotyledons or endosperm. It takes a week or two to exhaust this supply so that the effect of the deficient cultures is delayed. 

5 The rates of water uptake and salt uptake are not necessarily the same. If during the course of transpiration the plant removes more water from the test-tube than it removes salts, topping up 

with culture solution may increase the concentration of salts too much. 

6 The proportion of minerals in the solution may be different from that in the soil. The ions of the elements selected may not be the same as those in the soil. Mineral particles are lacking. The experiment is confined to only the early stages of growth; the plant may have different 

requirements as it matures. 

7 The carbon needed for making carbohydrates comes from carbon dioxide in the air. 

