Chapter 6

Population and Commun

ity Ecology



Nature exists at several levels of complexity

— Biosphere
Ecosystem Global processes
Flow of energy

and matter

Wy s
Community
Interactions among
species

Population
Population dynamics—
the unit of evolution

Individual
Survival and reproduction—
the unit of natural selection
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Factors that Regulate Population Abundance
and Distribution

* Population density- the number of individuals per unit
area at a given time.

* Population sex ratio- the ratio of males vs. females

* Population age structure- how many individuals fit into
particular age categories.

* Population distribution- how individuals are distributed
with respect to one another (3 ways... Random,
Uniformed, Clumped ).



Factors that Influence Population Size

size of the
population

@ @ @ .

* Limiting Resource - (Amt. of available food,
water..etc) a resource a population cannot live
without and if quantities reduce, population will
be affected.

* Carrying Capacity (K)- limit to how many
individuals the food supply (resource) could
sustain. Plateau to an exponential growth curve.




Factors that Influence Population Size

size of the population
no effect

ornado can uproot & a large number of trees in
an area, regardless of the density (size) of the initial
population.

Other density-independent factors include hurricanes,
floods, fires, and other climate events.

An individual's likelihood of mortality increases during
such event regardless of a population is low/high density.



Population Exponential Growth Model...

predict population size at any moment in time

individual or offspring during the same period (Births
minus Death in same period of time from an individual).

* Intrinsic growth rate (r)- under ideal conditions, with
unlimited resources, the maximum potential for growth
(death decrease).

Biotic potential - max. # of offspring that an
organism can produce w/o any enviro. resistance.

* A high number births & low number of deaths produce a
high population growth rate (ideal conditions)



EXponential GI‘ OWth MOdEl = predict population size at any moment in time

J-shaped curve-

(biotic potential -

future
No = current reproducing individuals (population
t =time
e=2.72
r = intrinsic rate of growth

Think E. growth like a bank account with an
annual interest rate...your balance will always
Increase based on the initial interest rate (ideal
conditions — not limited by resources)

Population size

Exponential Growth Is Density —
Independent because no matter how much
“money” you have in the account, the value

will always grow by the same “interest e s
percentage” every year. e Somay

Time



squirrel Is .5, which means that each squirrels
produces a net increase of .5 squirrels each year.
What will the size of the squirrel population 2
year from now be?



(current reproducing pop.)

D (intrinsic growth rate.. .ideal conditions)
T = 2 years (imeline)
e=2.72 (constant value)
Nt = 7?7 (future pop)

Nt =10 x (2.72)* .5 x 2
Nt =10 x (2.72)*1
Nt = 27.2 rabbits In 2 years

Population of rabbits increased from 10 to 27.2 In 2
years.



Logistic Growth Model

Reproduction Growth tend to respond more quickly to resistance

produces an 'S".

Logistic growth model is
Density — Dependent
constraints such as increase
competition for food, water,
shelter & predation.

Logistic growth models does not
account for unpredictable events
(natural disasters)

Population size

Growth
eventually
falls to zero

Growth
begins to
slow

Early growth is
exponential

Time



Variations of the

Overshoot

overshoot

dieback Carrying
capacity
(K)

* If food becomes scarce, the
population will experience
an overshoot by becoming
larger than the spring
carrying capacity and will
result in a die-off, or

population crash (not enough
food to feed the larger

population)....Creating an oscillation Time
effect. Figure 6.9
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Population size



https://youtu.be/rNjPI84sApQ

Reproductive Strategies

L UGBS B Traits of K-selected and r-selected species

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
independent

Population dynamics Stable, near carrying capacity Highly variable



Survivorship Curves

K-selected
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Type Il — constant decline
In survivorship throughout
their life span (squirrel,
coral)

Survivors (log scale)
d
o
1

Type lll — r-selected
species, low survivorship
early in life, very few

Age Individuals reach adulthood
(mosquitos, dandelions)

Figure 6.12
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COmpetIthn fOI’ a Species 1 Species 2
limiting resource

(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

@ P

Seed size
over mery e ol Bt et
generations [22232'3,!1?,‘::;2'2??.'°' medium ]
(evolve)

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

Natural Selection
will favor

Number of individuals

Individuals that “

overlap LESS with

other species In

the resource they . B -

use. ; . | .
e et amce Disruptive selection
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https://youtu.be/64JUJdZdDQo
https://www.youtube.com/watch?v=WmTlwD2Zd7E&t=20s

Keystone Species

plays a role in
its community that is far more important than
its relative abundance

SNAR N\

Figure 6.22 (inset)
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Beavers are keynote species because they play a role in creating new ponds
and wetland habitat. (ECOSYSTEM ENGINEERS)




of species by another group of species
over time (from decades to centuries)

In terrestrial communities, succession can
be primary or secondary, depending on the
starting point of the community.

One species taking over another!!!
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Primary Succession
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Time

Aspen, cherry,
and young pine
forest

Beech and maple
broadleaf forest




Secondary Succession

Beech and maple
Aspen, cherry, broadleaf forest

Shrubs and young pine
Perennial et

Annual weeds and

weeds grasses
Time

Pioneer species — species that have the abllity to colonize new areas rapidly and

Y LUl Z VY. M. rreernar: ana wompany

grow well in full sunshine (ex) cherry trees
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https://youtu.be/8ceDE01iWLE

