CHAPTER 37 

PLANT NUTRITION

I.
Student misconceptions

1.
Some students have the mistaken idea that plants obtain “food” from their environment. Although these students understand that plants are photosynthetic, they consider a plant’s uptake of water, minerals, and carbon dioxide as analogous to the feeding of animals. 
2.
Students may consider mycorrhizal associations to be plant oddities, and not recognize them as ubiquitous and essential to the majority of plants. 
II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 37

1.
Identify each statement as TRUE or FALSE.

a.
Plants take up organic nutrients through their roots and stomata. False
b.
Plant-growth–promoting rhizobacteria convert N2 to usable NH3. False
c.
An increase in the mass of a growing plant is primarily due to water uptake through its roots. False
d.
Almost all terrestrial plants have mycorrhizal associations with fungi. True
2.
The rhizosphere includes:

a.
Soil

b.
Plant roots

c.
Bacteria

d.
Fungi 

III.
How can instructors address and correct the misconceptions that students have about plant nutrition?

1.
It is important to emphasize that the key ecological role of plants and other photoautotrophs is in the synthesis of organic matter from inorganic precursors, using the energy from light. Clarify to students that, although plants take in raw materials from the air and soil, these inorganic nutrients are not energy sources and are not analogous to animal food.

2.
This chapter provides an excellent opportunity to challenge student views of prokaryotes as important only because of their roles in “cheese and disease.” The crucial role of bacteria in the nitrogen cycle, especially in nitrogen fixation, can be emphasized to reinforce the fact that all life on Earth depends on prokaryotic metabolism.

3.
Point out to students that mycorrhizal associations are as old as plants themselves, that the great majority of plants have mycorrhizal associations, and that many plants, such as conifers, cannot survive without their fungal companions.

4.
Lee (2003) developed a learning cycle inquiry-based laboratory on plant nutrition. Students withhold or offer excessive amounts of single elements to Brassica rapa, comparing experimental with control plants. The investigation can be carried out as a structured, guided, or open-ended inquiry by students, depending on the time available and the level of student understanding of experimental design. 

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

1.
If a wide-spectrum fungicide that kills all fungal species was used extensively in a forest, what effects might you expect the treatment to have on the forest vegetation?

2.
Explain how each type of bacterium benefits plants:

a.
Plant-growth–promoting rhizobacteria

b.
Ammonifying bacteria

c.
Nitrifying bacteria

d.
Bacteriods 
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