CHAPTER 36

RESOURCE ACQUISITION AND TRANSPORT IN VASCULAR PLANTS
I.
Student misconceptions

1.
Students may be confused about the mechanism of stomatal opening and closing. Stomata open when guard cells become turgid and close when guard cells are flaccid. Students may come to your course with the mistaken notion that this is because the cell walls of guard cells are thickened on the side of the stomatal opening and that the thinner walls bow out when the guard cells become turgid to close the stomata. Address this misunderstanding before discussing the role of the cellulose microfibrils in the guard cell walls. These microfibrils resist stretching and compression in the direction parallel to their orientation, causing the guard cells to increase more in length than width as turgor increases. Because the two guard cells are attached at their tips, the increase in length causes buckling.

2.
Some students may be confused if they construct their own analogies between animal circulation and plant transport. Some of the terminology of plant transport, such as vascular tissue, veins, and bleeding of cut stems, may encourage such analogies. These students may develop mistaken notions about the exchange of materials between phloem and xylem. They may not appreciate that xylem flow is unidirectional and that most of the water pulled up from the roots is lost through the leaves.

3.
Most of the water absorbed by a plant from the soil compensates for the water lost in transpiration. Many students think that transpiration is necessary to supply the plant with water for plant growth or metabolism: for cell expansion, tissue hydration, or hydrolysis. Students may not recognize that only a tiny percentage of the water absorbed by a plant is used for these purposes, and that plants do not suffer water deficiency or loss of turgor pressure without transpiration.

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 36

1.
Identify each statement as TRUE or FALSE.

a.
Adding solutes to water always lowers the water potential. True
b.
Free water moves from a region of lower water potential to a region of higher water potential. False
c.
Water in a turgid cell has positive pressure potential. True
2.
Stomatal density: 

a.
Is under genetic and environmental control

b.
Increases with increasing levels of atmospheric CO2
c.
Varies from species to species

III.
How can instructors address and correct the misconceptions that students  have about transport in vascular plants?

1.
Water potential is a difficult concept for many students. Remind students that water potential is a measure of the potential energy of water relative to the potential energy of pure, free water that is not bound to solutes or surfaces. Return to explanations of potential energy, and explain that the potential energy of water refers to water’s ability to perform work as it moves to a state of lower free energy.
2.
As you teach about transport in vascular plants, clarify for students the differences between transport in animal circulatory systems and transport of water and minerals in xylem.

3.
Case (2006) describes a simple technique for measuring stomatal density as a bioindicator for environmental changes. Students can carry out simple investigations, comparing stomatal density on leaves that vary in age, light exposure, or rainfall. CAM and C3 and C4 plants from similar habitats can also be compared. These investigations illustrate the plasticity of plants and highlight their ability to respond to environmental variation by morphological modification.

IV.
Post-test to identify whether students have corrected their misconceptions

1.
Transpiration has been described as a “necessary evil.” Explain the costs and benefits of transpiration to a plant.

2.
Predict the effect on water potential of:

a.
Addition of solutes to distilled water

b.
Loss of turgor pressure within a plant leaf
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