TEACHERS’ NOTES                                                                                 Transport in plants 8.02


Experiment 8 Pathways for gases in a leaf - preparation

Prior knowledge If the students have already tried Experiment 9, or intend to do so, there is no point in carrying out the varnish peel technique described in instructions (a), (f), (g) and (h). 

Advance preparation and materials 

Leafy shoots from which the students can collect leaves of a suitable size for fitting in a 250 cm3 beaker. The shoots should be left in water and placed in the light to ensure that most of the 

stomata are open. Pelargonium, rose, oak, runner bean, holly and laburnum leaves have 

proved satisfactory. Grass may be included as an example of a leaf with stomata on both surfaces. 

With onion leaves, the position of the stomata can be revealed by simply blowing down the cut 

end of the leaf with the rest of the leaf immersed in water. 

Nail varnish (if the varnish peel is to be made). Use a colourless or pale translucent variety. Four or five bottles with attached brushes are desirable. 

Apparatus - per group 

Bunsen burner                                            thermometer (100°C)

tripod                                                          forceps

gauze                                                          microscope slide

heat resistant mat (to protect bench)          microscope

Experiment 8 Discussion - answers
1 (a) Bubbles should appear on the lower surface when the leaf is plunged into hot water. They   

   grow rapidly in the first half second. If only a few stomata are open, they may be seen to 

   continue expanding. 

   (b) No bubbles should appear on the upper surface of most dorsi-ventral leaves. If 

   monocotyledonous leaves are used, bubbles might appear on either surface, e.g. 'Lily of the 

   Valley' leaves produce bubbles mainly on the upper surface. 

2 The hot water was to raise the temperature in the intercellular spaces and so make the air expand. 

3 With most dicotyledonous leaves, there will be few or no stomata in the upper epidermis. 

4 The stomata are pores in the leaf epidermis, which communicate with the atmosphere on one side and the intercellular spaces on the other. When the hot water causes the air in the intercellular spaces to expand, it escapes through the stomata. This explains why the bubbles appear only on the lower surface of most dicotyledonous leaves. 

~ , 

