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Figure 1: Variation in human eye color. No color is dominant, and none are recessive. Instead,
eye color is polygenic, making it an example of a quantitative trait—a trait characterized by a
gradient measure, not a discrete phenotype, like red vs. white flowers.

Prologue

So far in this course we have emphasized evolutionary change in qualitative traits, like flower
color in garden peas (purple vs. white) or body color in flour beetles (black vs. red). But most
traits are polygenic—they are determined by many interacting genes. Human eye color is an
example (see the image above). Such traits display a great deal more variation. And they
evolve quite differently because selection acts on all the genes at once. This situation admits
a greater variety of evolutionary possibilities, but also generates constraints on how natural
selection can act. The combination of possibilities and constraints was illustrated by Sewall
Wright by something he called an adaptive landscape. Here we build the theory that will
allow us to begin to study Wright’s idea more thoroughly.
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1 Vocabulary

Qualitative trait Heritability (broad sense) Additive genetic variation
Quantitative trait Heritability (narrow sense) Dominance genetic variation
Directional selection Response to selection Selection differential
Stabilizing selection Disruptive selection Selection gradient

2 How do we measure variation and evolutionary rates

for quantitative traits?

2.1 Readings

� Required: §9.3 in the textbook (Herron and Freeman, 2014).

� Optional: §9.1 in the textbook (for a nice, if old-fashioned, introduction to the topic).

2.2 Concept Questions

1. Answer Question 6a on page 366 of the textbook. However, produce your figure using
spreadsheet software like Excel or Google Sheets. Add a regression line (called a “trend
line” in those apps). Plot the regression equation on the graph and use it to precisely
estimate the narrow-sense heritability.

2. Answer Question 6b on page 366 of the textbook.

3. Answer Question 6c on page 366 of the textbook.

4. Answer Question 7a on page 366 of the textbook. Show your work.

5. Answer Question 7b on page 366 of the textbook. Show your work.

6. Answer Question 7c on page 366 of the textbook.

2.3 Synthesis Questions

7. Figure 3.10 of the textbook (see Fig. 2 in this lecture) comes from a study of the beak
depths of finches living in the Galapagos Islands (Boag, 1983). From this data, has the
narrow-sense heritability of this trait increased, decreased or stayed the same between
1976 and 1978? Explain your reasoning.

3 What are the various ways natural selection can act

on quantitative traits?

3.1 Readings

� Required: §9.6 of the textbook (Herron and Freeman, 2014).
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Figure 2: Analysis of bill depth in medium ground finches Geospiza fortis on Isla Daphne Major
in the Galápagos Archipelago.

3.2 Concept Questions

1. Answer Question 10a on page 367 of the textbook.

2. Answer Question 10b on page 367 of the textbook.

3.3 Synthesis Questions

3. Answer Question 10c on page 367 of the textbook.

Image Credits

Figure 1, page 1: Tweet from Laser Eye Center.

Figure 2: Figure 3.10 of the textbook (Herron and Freeman, 2014).
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