
CHAPTER 31

FUNGI

I.
Student misconceptions

1.
Many students do not appreciate the unique structure and the important ecological roles of fungi. Emphasize to students that terrestrial communities have always been dependent on fungi, not only as decomposers but also as mycorrhizal symbionts with plants. Plants and fungi evolved together, and together they colonized the land. The extensive underground network of fungal mycelia is an essential component of all terrestrial communities.

2.
Students are most familiar with animal life cycles. As a result, they think of meiosis as a sexual process, one that produces gametes that quickly fuse in syngamy. As you teach the variety of fungal life cycles, point out to students that for fungi, meiosis is an asexual process that restores the haploid condition with the production of spores.

3.
Whittaker placed plants and fungi in separate kingdoms almost 40 years ago. Nevertheless, students tend to think of fungi as plantlike for many of the same reasons that early taxonomists grouped plants and fungi together. Remind students that fungi and animals share a more recent common ancestor than fungi and plants do.

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 31

1.
Identify each statement as TRUE or FALSE. 

a.
Fungi are more closely related to plants than to animals. False
b.
Fungi do not produce gametes. True
c.
Fungi have sex but do not have male or female genders. True
d.
In some fungi, plasmogamy may precede karyogamy by decades. True
2.
Which of the following ecological roles are played by some fungi? Choose all correct answers.

a.
Decomposition

b.
Predation

c.
Mutualistic symbiont

d.
Autotroph 

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

1.
Fungal life cycles provide many opportunities to nudge students away from a narrowly human focus. Point out that fungi have sex but lack males and females; that meiosis in fungi produces spores, not gametes; and that fungi are multicellular but lack tissues and organs.

2.
Discussing fungal life cycles presents an excellent opportunity to introduce fascinating and controversial questions about the evolution of sex and diploidy. Students may wonder about the significance of the heterokaryotic condition and the importance of the transient diploid stage that follows karyogamy in fungi. Discussing these events can lead to discussion of current theories about the costs and benefits of sex and the possible advantages of the diploid condition in eukaryotic life cycles. 
3.
Use natural history examples and video clips to convince students that fungi are fascinating. Tell them that Candida albicans is abundant in their gut and on their mucous membranes, where it competes with bacteria for resources. Point out that a decomposing nurse log contains more cytoplasm than the trunk of a living tree because the xylem vessel elements, dead at maturity, are now filled with fungal mycelia. Show students a videotape of a predatory fungus lassoing nematodes in the soil. Tell them about the honey mushroom in Oregon, which has been growing for 1,900 years, weighs hundreds of tons, covers 965 hectares, and is listed in Guinness World Records.
IV.
Post-test to identify whether students have corrected their misconceptions

1.
In fungi, haploid hyphae fuse to produce dikaryotic and then diploid nuclei, only to restore the haploid condition by meiosis before the growth of new hyphae. What is the significance of a transient diploid state in fungi?

2.
In each case, distinguish between the two ideas:

a.
haploid spores; haploid gametes

b.
male/female; +/- mating strains

c.
diploid; dikaryotic

d.
plasmogamy; karyogamy
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