AP® BIOLOGY
2011 SCORING GUIDELINES

Question 3

Reproduction can be either asexual or sexual.

Note: Points must be earned from parts (a), (b), and (c) in order to earn a maximum score of 10.

(a) Using a specific example, describe how organisms can reproduce asexually.
(3 points maximum)

Specific examples Describe corresponding reproduction

(include but are not limited to) (1 point each)

Bacteria, archaea, protists Binary fission splits cell into two cells.

Yeast, sponges, hydra, jellyfish Budding by mitosis.

Fungi, conidia Produce haploid spores.

Fungi, sponges Fragments form new individual.

Rotifers, nematodes, flatworms, gastropods, Parthenogenic development of unfertilized

insects, crustaceans, fish, amphibians, reptiles, eggs.

bees, wasps, ants, Komodo dragon

Strawberries Runners or modified shoots.

Irises, bamboo, beach grasses, rushes, sand Modified shoots/stolons/rhizomes.

verbena

Potato tubers Modified shoots with buds/eyes.

Kalanchoe leaves Leaves generate new plants.

Black locust, pear, apple, cherry, blackberry, aspen  Runners/root sprouts/suckers.

Lilies, tulips, onions, daffodils, garlic Bulbs or corms form modified underground
buds.

Crocus, Gladiolus, Cyclamen, taro Short, erect underground stems.

Dandelions, blackberries, citrus trees, Kentucky Apomixis produces seeds without

bluegrass pollination.

Agricultural crops Grafting/cutting/cell culture.

Discuss TWO evolutionary advantages of asexual reproduction.
(2 points)

It is successful at low population density.

It eliminates the energy cost of finding a mate.

It exploits stable environments.

It is rapid and efficient.

It eliminates the energy cost of fertilization/pollination.
It eliminates the need for pollinators in plants.
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Question 3 (continued)

(b) Identify THREE ways that sexual reproduction increases genetic variability. For each, explain
how it increases genetic diversity among the offspring.

(6 points maximum)

Identification
(1 point each; 3 points maximum)

Explanation
(1 point each; 3 points maximum)

Crossing over or recombination

Generates new combinations of alleles.

Independent assortment

Random alignment on metaphase plate during meiosis.

Random fertilization

Nonspecific gamete selection.

Random mating

Nonspecific mate selection.

Diploidy or polyploidy

Harmful recessive mutations may not be expressed.

(c) Discuss TWO prezygotic isolating mechanisms that prevent hybridization between two species.
Include in your discussion an example of each mechanism.

(4 points maximum)
Discussion of isolating mechanism (1 point each)
with a reasonable example (1 point each)
Habitat/ecological isolation Preferences for living/mating in different
habitats/microenvironments.
Geographical isolation Living or mating in different geographic areas with a physical
barrier.
Mechanical isolation Structural differences of reproductive organs.
Temporal isolation Different mating time of day or season of year.
Behavioral isolation Different mating rituals between species.
. . Molecular incompatibilities between sperm and egg OR
Gametic isolation S o o
Chemical incompatibilities limit sperm viability.
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3. Reproduction can be either asexual or sexual.

(a) Using a specific example, describe how organisms can reproduce asexually. Discuss TWO evolutionary
advantages of asexual reproduction.

(b) Identify THREE ways that sexual reproduction increases genetic variability, For each, explain how it
increases genetic diversity among the offspring.

(¢) Discuss TWO prezygotic isolating mechanisms that prevent hybridization between two species. Include in
your discussion an example of each mechanism.
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3. Reproduction can be either asexual or sexual.

(a) Using a specific example, describe how organisms can reproduce asexually. Discuss TWO evolutionary
advantages of asexual reproduction.

(b) Identify THREE ways that sexual reproduction increases genetic variability. For each, explain how it
increases genetic diversity among the offspring.

(c) Discuss TWO prezygotic isolating mechanisms that prevent hybridization between two species. Include in
your discussion an example of each mechanism.
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3. Reproduction can be either asexual or sexual.

(a) Using a specific example, describe how organisms can reproduce asexually. Discuss TWO evolutionary
advantages of asexual reproduction.

(b) Identify THREE ways that sexual reproduction increases genetic variability. For each, explain how it
increases genetic diversity among the offspring.

(c) Discuss TWO prezygotic isolating mechanisms that prevent hybridization between two species. Include in
your discussion an example of each mechanism.
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Question 3
Overview

Question 3 offered the opportunity to compare asexual and sexual reproduction in specific organisms.
Part (a) requested the description of a specific organism that reproduces asexually, along with a
discussion of two evolutionary advantages to this type of reproduction. Part (b) requested the
identification of three ways that sexual reproduction increases genetic variability, as well as discussion
of how each increases genetic diversity among the offspring. Part (¢) requested the discussion of two
prezygotic isolating mechanisms in sexual reproduction, along with the provision of examples in the
discussion.

Sample: 3A
Score: 10

In part (a) 1 point was earned for discussing how the formation of clones in a stable environment is an
evolutionary advantage for asexual reproduction, and 1 point was earned for discussing how asexual
reproduction is rapid and efficient.

The response earned the maximum of 6 points in part (b). One point was earned for identifying crossing
over as a way that sexual reproduction increases genetic variability, and 1 point was earned for
explaining how this increases genetic diversity among offspring. Another point was earned for
identifying independent assortment as a way that sexual reproduction increases genetic variability, and
1 more point was earned for explaining how this increases genetic variability by making the offspring
slightly different from their parents. One point was earned for identifying random fertilization as a way
to increase genetic diversity, and 1 point was earned for explaining how this increases genetic diversity
when gametes meet.

In part (¢) 1 point was earned for discussing behavioral isolation as a prezygotic isolating mechanism,
and 1 point was earned for citing “the noises that crickets make,” which are not recognized as mating
calls by other insects, as an example of behavioral isolation. Two more points could have been

earned — 1 for the discussion of habitat isolation as a prezygotic isolating mechanism and 1 for the
example of habitat selection among snakes — but 10 points had already been earned.

Sample: 3B
Score: 8

In part (a) 1 point was earned for a description of budding, using coral as an example. One point was
earned for discussing how asexual reproduction does not require a mate, which is an evolutionary
advantage. No point was earned for a discussion of a second evolutionary advantage of asexual
reproduction.

In part (b) 1 point was earned for the explanation that sexual reproduction increases the genetic
diversity of offspring because it creates a “mix & variation of alleles,” but no point was earned for
specifically identifying this process, because it is not referred to as either recombination or crossing
over. Similarly, 1 point was earned for the explanation that mating “multiple times with organisms of the
same species but with different genes” allows for multiple offspring with many varying genotypes, but
no point was earned for the identification of this concept, as there is no specific mention of random
mating.
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Question 3 (continued)

The response earned the maximum of 4 points in part (c¢). One point was earned for a discussion of
behavioral isolation as a prezygotic isolating mechanism, and 1 point was earned for including an
example of behavioral isolation in birds. One point was earned for a discussion of mechanical isolation
as a prezygotic isolating mechanism, and 1 more point was earned for using the reproductive structures
of pigs as an example.

Sample: 3C
Score: 6

In part (a) 1 point was earned for discussing how asexual reproduction is an “effiecent [sic] way of
multiplying,” and 1 point was earned for discussing how asexual reproduction eliminates the need to
find a mate.

In part (b) 1 point was earned for explaining that sexual reproduction “allows the genetic material of two
parents to be equally incorporated into one offspring,” but because the response does not identify
independent assortment, random mating, or random fertilization, no identification point was earned.

In part (c) 1 point was earned for discussing geographical isolation as a prezygotic isolating mechanism,
and 1 point was earned for including an example of crows that are separated (in California and Africa).
No point was earned for a discussion of mechanical isolation as a prezygotic isolating mechanism, but

1 point was earned for including an example of mechanical isolation (between elephants and flies).
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