TEACHERS’ NOTES                                             Germination and tropisms 9.04


Experiment 9. One-sided lighting on shoots - preparation

Outline The hypocotyls of sunflower seedlings are marked and exposed to one-sided illumination. 

Control seedlings are rotated on the clinostat.

Prior knowledge Meaning of 'hypocotyl'. 

Advance preparation and materials

Seedlings. Eight or nine days before the experiment soak the sunflower fruits. On the following day, drain off the water and roll the fruits, pointed end downwards, in strips of moist blotting paper or folded newsprint. Keep the rolls upright in a plastic bag (See p. 2.02). After 7-8 days examine the seedlings, discard any that have failed to germinate and remove the fruit wall from the others. Roll the seedlings up again but with the cotyledons above the top edge of the paper, replace the rolls in the plastic bag and leave them upright in a position where the seedlings will receive moderate illumination from above. In one or two days time, when the hypocotyls are 40-60 mm long, they are ready for the experiment.

Soak 4 fruits per group to allow for failure and variation in germination. (100 sunflower fruits weigh about 8 g.)

Clinostat. Use a wire test-tube rack for holding the tubes on the clinostat, or make a suitable rack, e.g. by half filling a tin can, 10 cm in diameter, with fairly runny plaster of Paris and pushing 15 test-tubes (select the widest) into it. The tubes are removed before the plaster sets hard. A smaller can, 75 mm across, will hold 9 tubes without any preparation. 

If the tubes are too far apart or the lamp too close, the hypocotyls may show an outward 

curvature due to the stronger illumination on that side.

Bench lamps. Use 1 or 2 for each rack of test-tubes so that no seedling is more than 40 cm away 

from the lamp. 

A convenient test-tube rack can be made by boring holes with a cork borer in a block of expanded polystyrene. Mount the lamps on retort stands or raise the racks so that the lamps 

are below the seedlings. 

Screens. Use large cardboard packing cases cut open and suitably folded. Support with retort 

stands if necessary. There is no need to totally exclude all other sources of light. 

Cotton wool. Cut strips about 15 mm wide and 20 cm long from half the thickness supplied on 

the roll (2 strips per group). 

Apparatus - per group                                            - per class

spirit marker (fine point)                                           clinostat with test-tube holder  

2 test-tubes                                                                test-tube racks

ruler with mm                                                            bench lamps

NOTE. (a) Results can usually be seen in 3 hours and are still reasonably clear after 3 days but 

after this the shoots become very long and unstable. If possible the students should examine the seedlings after 3-24 hours and after 2-3 days. 

(b) The tubes should be inspected daily to see if they need topping up with water. 

