Exercise walk-through

Introduction to Natural
Selection

AP Biology
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Natural selection

Natural selection (Darwin):
helpful traits spread because their carriers
reproduce more. It needs three things:

m variation among individuals

m the trait is heritable

m differential reproductive

SUuccess
An individual does not evolve — the Helpful alleles spread; fitness is surviving
population does, as allele fre- offspring

quencies shift.
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Natural selection: the best-adapted survive

ST struggle best-adapted :
variation in more offspring to sugr\%ive survivep& their alleles
the population | |than can survive (competition) reproduce are passed on

over many generations the population becomes better adapted

| Natural selection: the best-adapted survive, reproduce, and pass on their alleles
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Stabilising, directional, and disruptive selection
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Artificial Selection

select & breed
the best repeat
—_— —_—

generation 1 generation 2 improved variety

Selective breeding makes a wanted feature more common over generations
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Artificial selection, and the evolution we can watch

artificial selec-
tion

the mechanism

the evidence it gives

evolution is ongoing

why those examples

humans, not nature, choose which individuals breed — crops,
livestock, dogs

identical to natural selection; only the selecting agent differs

large phenotypic change in a few hundred generations, from
existing variation

antibiotic-resistant bacteria, pesticide-resistant insects, and
rapid change in fast-breeding species

a short generation time makes the change observable within
a human lifetime

Artificial selection was Darwin’'s own opening argument, because it shows selection producing
change in a timescale anyone can check.



AP Biology
Exercises 2.1:2.3

2.1 State two of the conditions required for natural selection.

2.2 Define fitness in evolutionary terms.

2.3 Why must the variation be heritable for selection to change a population?
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Exercises 2.1:2.3

2.1 State two of the conditions required for natural selection. 2]

2.1

« Any two: variation, heritability, overproduction, differential survival/reproduction

2.2 Define fitness in evolutionary terms. 1]

2.2

e An organism’s reproductive success (number of surviving offspring)

2.3 Why must the variation be heritable for selection to change a population? 1]

2.3

o Only heritable traits can be passed to offspring, so only they can change the popula-
tion’s makeup over generations



AP Biology
Exercise 3.1

3.1 In evolutionary terms, fitness means an organism’s

D A physical strength
B reproductive success

C body size
D lifespan only
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Exercise 3.1

3.1 In evolutionary terms, fitness means an organism’s

D A physical strength
B reproductive success

C body size
D lifespan only

3.1B

o reproductive success



AP Biology
Exercise 3.2 (a)

3.2 Dark beetles survive better than light ones on dark soil.

(a) Explain how natural selection changes the population over generations.
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Exercise 3.2 (a)

3.2 Dark beetles survive better than light ones on dark soil.

(a) Explain how natural selection changes the population over generations. [3]

(a)

o Dark beetles are better camouflaged, so more survive; survivors reproduce more, pass-
ing on the dark allele; over generations the dark allele becomes more common
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Exercise 3.2 (b)

3.2 Dark beetles survive better than light ones on dark soil.

(b) State the condition that ensures the change is passed on.
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Exercise 3.2 (b)

3.2 Dark beetles survive better than light ones on dark soil.

(b) State the condition that ensures the change is passed on.

(b)

o The trait (color) is heritable



AP Biology
Exercise 3.3

3.3 Explain why overproduction of offspring is important for natural selection.



AP Biology
Exercise 3.3

3.3 Explain why overproduction of offspring is important for natural selection. 2]

3.3

o More offspring are produced than can survive, so there is competition; this lets the
better-suited individuals survive and reproduce, driving selection



