TEACHERS’ NOTES                                                                   Germination and tropisms 16.02


Experiment 16. Respiratory activity in maize seedlings - preparation
Outline Germinating and soaked maize fruits are immersed in tetrazolium chloride solution for 10 minutes. Areas of rapid respiration turn pink. 

Prior knowledge Respiration is associated with energy transformation in living tissue. Some 

ideas about the anatomy of maize fruits. (Tetrazolium chloride can be presented as a 'respiration 

indicator' without invoking its role as a hydrogen acceptor.) 

Advance preparation and materials 
Maize. Six days before the experiment soak the maize fruits, and on day 2 roll them narrow end down (see p. 2.02 and p. 04) in moist blotting paper or paper towel. Place the blotting paper roll upright in a plastic bag for another 3 or 4 days. If time is short put the plastic bag in a warm situation. 

Allow 1 fruit per group but plant twice as many to allow for failures and erratic germination. 

(100 maize fruits weigh about 36 g.) 

Two days before the experiment soak more maize fruits. Allow 2 per group. Boil half of these at some convenient time before the experiment. 

Tetrazolium chloride. Make a 1% solution in distilled water. Allow 10 cm3 per group. This chemical is expensive and results can be obtained with 0.5 or 0.1 % solutions but not within 

10  minutes. The 0.1% solution needs 30-45 minutes but often shows a better differentiation 

of regions in the embryo than does the 1%. 

The solution can be used again and is stable for at least 18 months despite the formation of a pink precipitate (which can be filtered off). 

Apparatus - per group 

labelled containers or cards          3 labels or spirit marker                         thermometer

    for live and boiled fruits           tile or Petri dish lid                                3 test-tubes

beaker or jar for water bath          graduated pipette or syringe (10 cm3)    scalpel or razor blade    

hand lens                                       blotting paper or filter paper

Experiment 16. Discussion - answers

In the soaked fruits, the endosperm and fruit wall will not show any pink colour. The cotyledon and embryo will be pink and in many cases the embryo will have a deeper colour than the cotyledon. Sometimes the coleoptile and plumule will be pale but unless the section passes evenly through the centre, this may be due to an uncut area being presented to the solution and to the observer. 

In the seedling, the cotyledon will be a deep pink but the radicle will be white except in the regions of the tip and the vascular strands. The lower section of the shoots may also be white except for the vascular tissue, with an intense pink in the cut leaf surfaces, especially near their bases. 

The implication is that during germination, respiration does not occur or is minimal in the endosperm, while the cotyledon is active throughout, probably because of its role in transferring food from the endosperm to the embryo. In the embryo itself, respiration is at a maximum in the regions which are growing or about to grow and diminishes once extension has ceased. The activity in the vascular region might be associated with (a) actively dividing and differentiating cells in the vascular cambium or (b) the movements of the food materials in the sieve tubes from the endosperm to the growing regions of the seedling

