CHAPTER 29

PLANT DIVERSITY I:

HOW PLANTS COLONIZED LAND
I.
Student misconceptions

1.
Students have difficulty understanding the significance of derived characters that are shared between two extant groups. Just as many members of the general public have the mistaken notion that humans evolved from chimpanzees, some students think that charophyceans are in some sense ancestral to plants or that charophyceans are identical to the last common ancestor that plants and living charophyceans shared.

2.
It is important to make sure that students understand alternation of generations in bryophytes and seedless vascular plants. Plant life cycles are challenging for all students. Without a good understanding of the life cycles of plants that have recognizable gametophytes and sporophytes, students will have great difficulty understanding angiosperm life cycles.

3.
Many students think of meiosis as a sexual process, producing gametes that unite in fertilization. They may not recognize that meiosis in plant life cycles produces asexual spores that grow by mitosis into adult gametophytes. 

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 29

1.
Identify each statement as TRUE or FALSE.

a.
Plants are defined as multicellular, eukaryotic, photosynthetic autotrophs. False
b.
Plants are defined by their chloroplasts, which contain chlorophyll a and b. False
c.
Charophytes and land plants share four derived traits that suggest they share a relatively recent common ancestor. True
d.
Charophytes are embryophytes. False
2.
Identify each statement as TRUE or FALSE.

a.
Plants produce two types of reproductive cells: spores and gametes. True
b.
In ferns, meiosis results in the formation of egg and sperm cells. False
c.
Plant sporophytes grow from haploid spores. False
d.
Plant gametophytes are haploid, multicellular bodies. True
III.
How can instructors address and correct the misconceptions that students have about nonvascular and seedless vascular plants?

1.
Students tend to think of ancestral traits as “primitive” and derived traits as “advanced.” Be careful to avoid these terms. Point out that organisms have a combination of ancestral and derived traits, and that all living organisms have an equally long evolutionary history, dating back to the origin of life on Earth.

2.
Many students are not very familiar with or knowledgeable about plants. Some of the terminology relating to plant life cycles can be confusing to such students. Clarify for students the meanings of these pairs of terms:

a.
homosporous and heterosporous
b.
bryophyte and phylum Bryophyta
c.
rhizoid and root
3.
The aquatic tropical fern Ceratopteris (or C fern) is readily available from biological supply houses. C fern spores can be purchased and grown on small petri dishes with suitable media. Gametophytes are visible to the naked eye. If students view the gametophytes at low power on a compound microscope, they can clearly distinguish between male and hermaphrodite gametophytes. When water is added to the gametophytes, the antheridia burst open to discharge actively swimming sperm. The cells that fill the archegonial neck also burst open, leaving a canal open to the egg. Sperm are attracted to the discharge and cluster in large numbers around the archegonium, as one sperm fertilizes the egg. Students are quite captivated by the unexpected and unfamiliar sight of actively swimming plant sperm, and they are then very receptive to a review of the fern life cycle.

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

1.
All of these statements are incorrect. Reword each statement to correct it.

a.
Living charophytes are the algal ancestors of land plants.

b.
Plant sporophytes grow from haploid spores.

c.
Meiosis in plant life cycles results in the production of egg and sperm.

d.
Bryophyte gametophytes are nutritionally dependent on the sporophyte generation.

2.
In each case below, distinguish between the two terms:

a.
spore and gamete
b.
sporophyte and gametophyte
c.
antheridium and archegonium
d.
microspore and megaspore
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