Concept Review Questions and Answers—Chapter 22

22.1 What Is a Plant?

1. List three characteristics shared by all plants.
1. They are anchored to soil, rocks, bark, and other solid objects.

2. They have hard, woody tissues that support the plants and allow them to stand upright.

3. They are green and carry on photosynthesis.

22.2 Alternation of Generations

2. Which generation in the plant life cycle is haploid and which is diploid?
The gametophyte is haploid and the sporophyte is diploid. 
3. What reproductive cells do sporophytes produce? Are these structures haploid or diploid?

Sporophytes undergo meiosis to produce spores that are haploid.
4. What reproductive cells do gametophytes produce? Are these structures haploid or diploid?

Gametophytes produce haploid eggs and sperm by mitosis.

22.3 The Evolution of Plants

5. Why are green algae considered to be the ancestors of plants?

They produce similar chlorophyll and chloroplasts.
6. How does the significance of the sporophyte generation change with the evolution of advanced plants?
The sporophyte becomes the more prominent stage in the life cycle of advanced plants.
22.4 Nonvascular Plants

7. What sex cells are associated with antheridia? Archegonia?
Anteridia: sperm

Archegonia: egg

8. List three characteristics shared by nonvascular plants.
a. they lack vascular tissue

b. the gametophyte is the dominant generation
c. they do not have true roots, stems, and leaves
d. the sperm swims to the egg
9. What are the three major kinds of nonvascular plants?
Mosses, liverworts, and hornworts.
22.5 The Significance of Vascular Tissue

10. What are the two kinds of vascular tissue, and what do they do?
The two types of vascular tissue are xylem and phloem. Xylem carries water and minerals from the roots to the rest of the plant. Phloem carries the water with sugars and nutrients from the leaves to the roots and other places where nutrients are needed.

22.6 The Development of Roots, Stems, and Leaves

11. Describe two ways the structure of each of the following is related to its function. 

· Roots

· Stems

· Leaves
a. Roots branch out in the soil. This helps with two functions: anchoring the plant and absorbing water and nutrients. The root hairs greatly increase the surface area of the root for absorption.

b. Stems contain vascular tissue that carries water and nutrients upward to the leaves and sugars from the leaves to other parts of the plant. The stem also supports the leaves in an arrangement that provides maximum exposure of the leaves to sunlight.

c. Leaves are specialized for the process of photosynthesis. The thin, flat surface of most leaves is used to capture light. The chloroplasts in the cells of leaves are the site of photosynthesis. 
22.7 Seedless Vascular Plants

12. List three ways that vascular seedless plants differ from nonvascular plants.

a. Vascular plants have vascular tissue; nonvascular plants do not.

b. Vascular seedless plants have the sporophyte generation as the dominant generation; nonvascular plants have the gametophyte generation as the dominant generation.

c. Vascular plants have roots, stems, and leaves; nonvascular plants do not.

13. What kinds of vascular plants do not produce seeds?

The spore producing vascular plants are ferns, whisk ferns, horsetails, and club mosses.
14. Describe the life cycle of a fern.

The commonly seen part of the fern life cycle is the sporophyte generation.

The sporophyte produces haploid spores by meiosis in structures on the frond of the sporophyte.

The haploid spores germinate in the soil and produce the haploid gametophyte generation.

The gametophyte produces haploid eggs and sperm by mitosis.

The sperm swims to the egg.

The fertilized egg (zygote) is diploid and grows into a new sporophyte plant.

22.8 Seed-Producing Vascular Plants

15. How is a seed different from pollen, and how do both of these differ from a spore?
In the life cycle of higher plants the pollen is a miniature haploid gametophyte plant that is carried by wind or animals from one plant to another.

Seeds are structures that contain diploid embryo along with stored food and covered by a protective seed coat. The embryo plant was produced by the union of egg and sperm nuclei. 

Spores in plants are haploid cells produced by meiosis that develop into gametophyte plants. The word spore is also used to describe reproductive stages and resistant cells in many different kinds of organisms including Bacteria, Archaea, fungi, algae, and protozoa. 

16. Describe how wind- and insect-pollinated flowers differ.

Wind-pollinated flowers will typically produce a lot of pollen so that there is a greater chance of pollination. The flowers also tend to be small and inconspicuous. 
Insect-pollinated flowers tend to be more showy and produce nectar so that the insects are lured to the flower and pick up the pollen.
17. Describe the major kinds of gymnosperms.
Cycads, ginkgos and conifers.

18. Describe how monocots and dicots differ.

Monocots and dicots differ in a variety of ways. Their names derive from “cotyledon,” the name of the first leaf or leaves produced by a plant. 
Monocots produce only one cotyledon. Dicots produce two cotyledons. 
There are other differences. 
Monocots have parallel veins in the leaves, while dicots have leaves that branch. 
Dicot seeds have two distinct halves, while monocot seeds do not. 
Dicot seeds tend to produce flowers with petal numbers in multiples of 4 or 5. Monocot flowers tend to be in multiples of 3.

19. Describe two ways the life cycle of flowering plants differs from that of cone-bearing plants.

a. flowering plants have flowers; cone-bearing plants have cones

b. flowering plants have the seeds enclosed in a fruit; cone-bearing plants have the seeds exposed on the surface of the cone scales.

c. Many flowering plants are pollinated by animals; cone-bearing plants are wind pollinated.

20. List the parts of the flower.

· Sepals

· Petals

· Stamens

· Ovary

22.9 The Growth of Woody Plants

21. What is the significance of the vascular cambium tissue in woody perennials?
Cambium is responsible for this increase in stem size.

22. Wood is composed of what kind of cell?

Primarily xylem cells

22.10 Plant Responses to Their Environment

23. Describe phototropism and thigmotropism. 

Phototropism is the tendency of plants to grow toward a source of light.

Thigmotropism is the tendency of plants to grow so that they maintain contact with a surface. This typically leads to a part of the plant wrapping around a surface.

24. Describe two examples of how plants respond to environmental changes.
a. plants grow toward a source of light

b. plants respond to shortening day length or dry conditions by dropping their leaves
c. plants respond to attack by insects by producing more toxic materials in their leaves
d. plants respond to contact with other objects.
25. Why might a plant gain an advantage by producing toxic substances in its tissues?

Plants can discourage animals from eating them by producing toxic or bad tasting substances in their tissues.

22.11 The Coevolution of Plants and Animals

26. Describe how the coevolution of grasses and grazing animals affected both kinds of organisms.

Grasses have hard cell walls that cause a great deal of wear on the teeth of grazers. Grazers have long teeth or continuously growing teeth that can accept the wear.
Grasses grow from their base not their tips; therefore, their growth is not seriously hampered by grazing. (Other kinds of plants grow from their tips and when the tips are eaten the growth of the plant is impaired.)
27. In what ways do some flowering plants encourage insects to visit them?

Flowering plants that rely on insect pollination will provide 
a. Nectar – a sugary water – to the insects. Insects use this as food. 
b. Have large showy flowers to allow insects to easily find them.

c. Produce odors that aid insects in finding them.
