CHAPTER 39

PLANT RESPONSES TO

INTERNAL AND EXTERNAL SIGNALS
I.
Student misconceptions
1.
Many students think of plants as essentially passive and helpless in the face of environmental challenges. Despite being rooted in the soil, plants are neither passive nor defenseless. Like animals, plants detect environmental changes with cellular receptors. As in animals, plant receptors initiate signal transduction pathways. Unlike animals, few plants respond with movement. Instead, plants respond to environmental stimuli by modifying their morphology and/or physiology.

2.
Students are aware that plants have physical and chemical defenses against herbivores. However, they may be surprised to learn that some plants broadcast volatile chemicals to recruit parasitoids to attack insect herbivores or to warn other plants of herbivorous attack and give them time to mount their own chemical defense. 

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 39

1.
Both plants and animals respond to environmental stimuli. Which of the following statements are correct?
a.
The processes by which plants and animals perceive environmental changes are equally complex.
b.
The processes by which plants and animals perceive environmental changes are often homologous.
c.
Unlike animal hormones, plant hormones act only locally. 

d.
Both plants and animals have physiological cycles called circadian rhythms.
2.
Though not mobile, plants have effective defenses against biological attack. Which of the following statements are correct?

a.
Many molecules that function in plant defenses against pathogens also function as plant hormones.

b.
A plant’s triple response protects it against viral attack.

c.
A plant attacked by a herbivorous caterpillar may release volatile compounds to attract parasitoid wasps.

d.
Plants have R genes that recognize pathogen-derived molecules.

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

1.
Regulation of circadian rhythms through a protein transcription factor that self-inhibits its own production provides an excellent and interesting example of feedback control. Such a discussion may help to clarify this concept for students.

2.
In lecture and lab, provide examples and exercises to demonstrate that plants are neither passive nor unresponsive to their environments. 

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

1.
Illustrate this statement with an example: “A plant generally responds to environmental cues by adjusting its pattern of growth and development.”

2.
Describe how each of the following plant responses functions in defense against herbivores:

a.
Release of volatile compounds by a leaf damaged or attacked by a herbivorous caterpillar

b.
Production of the amino acid canavanine

c.
Release of jasmonic acid in response to attack
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