TEACHERS’ NOTES                                                                                       Photosynthesis 7.04


Experiment 7. Gaseous exchange in leaves - preparation

Outline Detached leaves are placed in closed test-tubes and illuminated or darkened. The rise of carbon dioxide concentration resulting from respiration, or its fall as a result of photosynthesis, 

changes the colour of the pH indicator in the bottom of the test-tube. 

Prior knowledge Air contains oxygen, carbon dioxide and nitrogen but only carbon dioxide

is an acid gas. What a pH indicator does. What 'equilibrium' means in the context of this 

experiment. 

Advance preparation and materials 

Leaves or leaf portions from deadnettle, iris, rose, plantain, dandelion, dock, forsythia have 

given satisfactory results in 30-45 minutes. Allow two leaves per group. 

Hydrogencarbonate indicator. Dissolve 0.2 thymol blue and 0.1 g cresol red powders in 20 cm3 ethanol. Dissolve 0.84 g  sodium hydrogencarbonate  (analytical quality) in 900 cm3 distilled water. Add the alcoholic solution to the hydrogencarbonate solution and make the volume up to 1 litre with distilled water. 

Shortly before use, dilute the appropriate amount of this solution 10 times, i.e. add 9 times its 

own volume of distilled water. 

To bring the solution into equilibrium with atmospheric air; bubble air from outside the 

laboratory through the diluted indicator using a filter pump or aquarium pump. After about 

10 minutes, the dye should be red. 

Allow 10 cm3 per group, 

Apparatus-per group 

Note that the glassware and bungs must be clean. Any trace of acid or alkali will affect the indicator. 

3 test-tubes and rubber bungs 

1 bench lamp (in the absence of sunlight) 

1 test-tube rack 

1 piece of aluminium foil, about 120 x 140 mm 

1 graduated pipette or syringe, 5 or 10 cm3
 3 labels or a spirit marker 

1 pair forceps 

NOTE Experiment 8 is identical to Experiment 7 except that an aquatic plant is used. It may be expedient to have half the class doing Experiment 7 and half doing Experiment 8

