TEACHERS’ NOTES                                                                               Transport in plants 11.02


Experiment 11. To trace the path of water through the shoot - preparation

Outline Shoots are left in a solution of methylene blue for 30 minutes or more. and leaves are cut to see the distribution of the dye. The stem, petioles and leaves are cut to see the distribution of the dye.

Prior knowledge The presence of vascular bundles in stem, petiole and leaf. Students should be 

warned that methylene blue can stain their clothing. They should wear lab. coats if possible. 

Advance preparation and materials 

Plants. Shoots of Lamium album (white dead-nettle) or pale-coloured varieties of Impatiens ('Busy Lizzie') work well (See Note b). The students are instructed to cut sections through 

the stem so it is best to avoid woody plants or other tough stems. 

The 'stumps' left after cutting shoots from potted plants may be used to show root pressure as described on p.6.02 of Osmosis. 

Methylene blue. 0.5 % aqueous solution. Allow 50 cm3 per group. The solution stores well 

and can be recovered after the experiment. 

Containers for the plants and dye; Use 100 cm3 conical flasks or similar stable vessels. They need to be fairly small so that large volumes of methylene blue are not needed, but also 

stable enough to support the shoot without toppling over. The small, heavy jars that contain horse-radish sauce etc. have proved satisfactory. 

Razor blades. Single-sided blades are safest and easiest to handle. Alternatively supply scalpels. 

Apparatus-per group 

container for dye (as above)                                                razor blade or scalpel

container for rinsing, e.g. coffee jar, jam jar or beaker       hand lens

NOTES 

(a) Methylene blue may stain the students' clothing. If laboratory coats are available they should be used for this experiment. 

(b) If celery stalks with some residual leaf blades, are left in methylene blue solution 

overnight, the dye will pass up the stem and possibly into the blades. Even one 

hour is sufficient to produce a rise of several inches. Celery stalks without any leaf blades also work quite well but raise the problem of what forces are acting to induce an uptake of water. 

Experiment 11. Discussion - answers

1 The dye must be soluble in water and have a sufficiently intense colour to show up in the plant tissues. It should not harm the plant or interfere with its normal living processes. 

2 The dye molecules may be too large to follow all the routes taken by water molecules. Cells which are not normally involved in water transport may take in methylene blue by diffusion or active transport and so give a false picture of water movement. The dye may affect cells which are usually involved in water transport and impair the normal flow through them. 

3 The dye will be seen in the vascular bundles of the stem, petioles and leaves. The distribution will depend on the species of plant used. A hand lens will not reveal which parts of the vascular bundles are involved. The dye will not show the path taken by water when it leaves the vascular 

bundles. 

In some plants, the dye may stain nearly all the tissue in the lower part of the stem either by 

spreading laterally from the vascular bundles or by capillarity in the intercellular spaces.

