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Chapter 6
Population and Community Ecology



Nature exists at several levels of complexity

- Biosphere
Ecosystem

i Global processes
& R Flow of energy
Community and matter
Interactions among
species

Population dynamics—
the unit of evolution

Individual
Survival and reproduction—
the unit of natural selection

Figure 6.1
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© 2012 W. H. Freeman and Company



Factors that Regulate Population Abundance
and Distribution

opulation density- the number o
individuals per unit area at a given time.

® Population distribution- how individuals are
distributed with respect to one another.

® Population sex ratio- the ratio of males to
females

® Population age structure- how many
individuals fit into particular age categories.
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(c) Clumpd distribution
Figure 6.3
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Factors that Influence Population Size

probability ot survival.

® Density-independent factors- the size of the
population has no etfect on the individual’s
probability of survival.



Exponential Growth Model

per10d, minus the deaths of the individual ot
offspring during the same period.
® Intrinsic growth rate- under ideal conditions,

with unlimited resources, the maximum
potential for growth.



Exponential Growth Model

Population size

Time

Figure 6.5
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Logistic Growth Model

Population size

Growth
eventually
falls to zero

Carrying capacity (K)

Growth
begins to
slow

Early growth is

exponential

Time

Figure 6.7
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Variations of the Logistic Model

Overshoot

Carrying
capacity
(K)

Population size

Time



Reproductive Strategies
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and humans.

® R-selected species- the population of a
species that grows quickly and is often
followed by overshoots and die-offs. Ex.
mosquitoes and dandelions



A RSO Traits of K-selected and r-selected species

independent

Population dynamics

Stable, near carrying capacity

Trait K-selected species r-selected species
Life span Long Short

Time to reproductive maturity Long Short

Number of reproductive events Few Many

Number of offspring Few Many

Size of offspring Large Small

Parental care Present Absent
Population growth rate Slow Fast

Population regulation Density dependent Density

Highly variable

Table 6.1
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Survivorship Curves

Survivors (log scale)
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o

Figure 6.12
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Metapopulations

Figure 6.13
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Competition

P. aurelia
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(c) P. aurelia and P. caudatum grown together
Figure 6.14
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Resource Patitioning

Species 1 Species 2
(strong competitor) (weak competitor)

When individuals of
species 2 compete
with species 1 for
medium seeds,
individuals of species
2 experience poor
survival and
reproduction.

Number of individuals

oy 9

Seed size

As a result, natural selection will
favor those individuals of species 2
that do not compete for medium
seeds with species 1.

Species 1 Species2 [ N
After several

generations, species 2
evolves to reduce its
overlap in seed size
consumption with
species 1.

Number of individuals

3 Q Q

Seed size
Figure 6.15
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Predation

AT pPiLCuldilu = 1 - J1C V.

® Herbivores- consume plants as prey.

® Parasites- live on or in the organism they
consume.

® Parasitoids- lay eggs inside other organisms.



Mutualism

=l
Figure 6.18 Figure 6.18 (inset)
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Commensalism

Interactions between species
TABLE 6.2 and their effects

Type of interaction Species 1 Species 2

Competition - -
Predation

Mutualism

+ + +
+

Commensalism

Table 6.2
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Keystone Species

. . Figure 6.22
Figure 6.22 (inset) Environmental Science
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Primary Succession

Beech and maple
broadleaf forest

Aspen, cherry,
Perennial | Shrubs |[andyoung pine
weeds and forest
Exposed | and grasses
rocks mosses

Annual

Lichens PR

Time

Figure 6.23
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Secondary Succession

Perennial
Annual weeds and
weeds grasses

Figure 6.24
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Shrubs

Aspen, cherry,
and young pine
forest

Time

Beech and maple
broadleaf forest




Aquatic Succession

Increase in
floating and
submerged

Grasses
and shrubs

Figure 6.25
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Factors that determine species richness:

® Time

® Habitat size



Theory of Island Biogeography
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