TEACHERS’ NOTES                                                                   Germination and tropisms 14.02


Experiment 14. The effect of indoleacetic acid on maize coleoptiles  preparation 

Outline Lanolin or lanolin containing indoleacetic acid is applied to one side of a maize seedling's coleoptile. The differential growth caused by the IAA results in a curvature away from the side  of application. 

Prior knowledge IAA increases growth of coleoptiles (experiments 12 and 13) 

Meaning of  'coleoptile'. 

 Advance preparation and materials

Seedlings. Soak the maize fruits 7 or 8 days before the experiment. On the following day drain off the water and leave the grains in a closed container. On day 4 select those fruits which 

show signs of germinating, roll them 'right' way up in moist blotting paper, put the rolls in 

a plastic bag and leave them in darkness for another 3 days, transferring to a warmer or cooler situation as required (see p.2.02 and p.04). 

Each group needs 2 seedlings but soak twice as many to allow for failures and erratic 

germination. (100 maize fruits weigh about 36g.) 

Indoleacetic acid. See p. 12.04

Cotton wool. Cut 20 x 150 mm strips from half the thickness  supplied on the roll. 

Apparatus -  per group

2 test-tubes and rack             labelled containers or cards for lanolin and IAA in lanolin

2 labels or spirit marker        2 splints or toothpicks for applying lanolin and IAA

Experiment 14. Discussion - answers

1 The results from experiments12 or 13 should suggest that IAA increases the extension growth of coleoptiles. 

2 If the IAA increases the extension of only that side of the coleoptile with which is in contact, 

this must produce a curvature with the IAA on the outside circumference. 

3 The lack of response with plain lanolin shows that that it is the IAA and not the lanolin in the  mixture which  produces differential growth. 

4(a) If the coleoptile produces IAA and light somehow causes IAA to be translocated to the ‘dark’ side, the increased growth on the 'dark' side will cause a curvature towards the light.* 

(b) Similarly, if gravity causes an increased supply of IAA to reach the lower side of a horizontal coleoptile, the latter will grow upwards. 

* It must be borne in mind that, in this experiment, the concentration of IAA is many times greater than any concentration produced in or translocated to the coleoptile tip. The lanolin/IAA mixture is also applied exogenously.

The Went-Cholodny hypothesis relating tropic movements to production and distribution of IAA

is constantly criticised, supported or refined. For example, the coleoptile is a specialised and short-lived structure and might not be representative of a stem in its reactions.

