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Populatlon Dynamics

Mm‘ﬂl Carolina Objectives Objective 5.01 Investigate the, |nterrelat|0nsh|ps among organisms, populations,
’ communities, and ecosystems: Carrymg capacity

D Before You Read -

This section discusses populations—how they grow and why: they stop growing. The factors ‘that
affect how populations grow and why they stop growing are called population dynamics, What pop-
ulations of living things can you observe where you live? Think about populations of plants and ani-
mals near your-home: List them below. Have thos¢ populations ever increased or decreased? Write
down reasons for changes in those populations.

D Read to Learn Bt
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Principles of Population Growth

Every organism is a member of a population. A population is a
group of organisms of the same species that live in a specific area.
You may have a population of grass in your backyard. There also
may be a population of ants there. You may even have a popula-
tion of bacteria on your bathroom door handle.

Populations grow, die, increase, and decrease. Factors that
affect the growth rate of populations include food, space, disease,
and predators. Scientists have discovered that populations of
organisms tend to grow in the same way. Populations start by
growing slowly. In the beginning, there are just a few organisms
that reproduce. Soon the rate of population growth increases
because there are more organisms reproducing.
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i Mark the Text ldentify
Growth Factors Highlight
the factors that affect the
growth of populations.
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of Housetlies. { How do populations grow?
il ' " Scientists use graphs to show how popula-
miflien T . . .
: %I | %ﬁ Iy | tions grow. The graph of a growing population
¢ Mk looks like a J-shaped curve. The flat part of the
e . J shows slow growth. The part of the J that

rises shows rapid growth, The J-shaped curve is
a picture of exponential growth. Exponential
growth means that as a population gets larger,
it grows at a faster rate. For example, you may
have one dandelion in your backyard. A few

. weeks later you may have twenty dandelions.
100 ' A few weeks after that you may have hundreds
One year of dandelions. The reason is exponential
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will read about other reasons why popula-

‘history pattern, it will reproduce early in life. It also will produce
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| opltlo Dynls, continue "

growth. One dandelion produces many -
seeds. Twenty dandelions produce hun-- -
dredsofseeds, . @ - -~ . N R
- Can:populations grow and neverstop - 'oof po ] Exiohential
growing? No, there are factors that slow .. |- growy
down or limit growth. These are called .
limiting factors: The effects of limiting
factors also can be shown on a graph.
The J-shaped curve begins to look like v -
an S-shaped curve as population growth A
slows or levels off. . ,
When populauons run out of food or
space, ‘growth starts to ‘slow down. Popula- .
tion growth-also slows when dlsease or,
predators attack populations. Later, you .

' Cliarac_iérisfics of _'F_'Opu]at_ion Growth
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Carrying
capaclty

- Population — . -

Timg —

tion growth slows, d

What is an env,ir;oh._ment’s carrying capacity?

The carrying ‘capacity of an environment is the number of
organisms of one species that can be supported for an unhmlted
amount of time. Until carrying capacity is reached, thére are
more births than deaths in the population. If & population grows
larger than the carrying capacity of the environment, there will be
more deaths than births. The number of organisms in.a popula-
tion is sometimes more than the environment can support and
sometimes less than the env1ronment can support :

JReading Check

1. What limits a population’s
growth?

Pt i
i

Reproductlon Patterns

An orgamsms populatlon growph is, shaped by its reproducuve
pattern, or, life-history pattern. If an organism has a rapid life-.

X Think it Over

2. Analyze What type of
body size do rapid life-
history organisms have?
(Circle your choice.)
a. small"

b. large

Ly e N N Y Ay

many offspring in a short perlod of time. A mosquito is an exam-
ple of a rapid life-history organism. Rapid life-history organisms
have a small body size and a short life span. They live in environ-
ments that change extensively. Their populations grow quickly
but decline when the environment becomes unfavorable. As soon
as conditions are favorable, the small population will grow rapidly.
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Population Dynamics, continued
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JReading Check

‘Name five density-

. dependent factors.

-o-c--o.--oo--oo-o-oo--i-io--nco-nnco-.na-oiloao"o

L% Think it Over

4,

Analyze An example of a

density-independent fac-

tor is {Circle your choice.)

a. a frost that destroys
tomato plants.

b. a fungus that' spreads
from piant to plant

Chaprer 4
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Slow hfe hlstory patterns belong to large spec1es that have long
The“y‘ tend to live in more stable environments. Often, slow hfe-
hlstory organisms will keep-their populations:at-carrying capac1ty
Humans, elephants, and trees are examples of slow life- -history-

organlsms Slow life-history organisms have far fewer young dur—-‘ '

ing their l1fet1me than do rapld life-history: organlsms
How does the number of or'gamsms in.an area
affect populatlon growth? .- - -

" Density, or the number of orgamsms ina glven arca, affects’
populatlon growth, Factors thilit aré related to the densﬂ:y of the
~ population are!called density-dependent factors. They include
disease, compatltlon predators, parasites, and food. These factors
become ‘more important as the populatlon increases. For example,
when members of a populatidn live far apart, disease spreads
- slowly. When the members live close together, disease spreads’
. quickly. This is true for both plants and animals. It is true for
populations of people. Somie scientists iHink that the | presence of
- HIVZAIDS inv populatlons isa llmmng factor in the- growth of
those populations: & X

Denmty—mdependent factors affect populauons no matter -
howlarge or:small. Density-independent factors include VOlcamc
eruptions,; temperature, storms, floods, drought, chemical pesti- -
cides; and major habitat disruption.: Imagine'a: pond containing a -

Lo

- population of fish. If a:drought caused the pond to dry up, then' -

that population of fish would die. It would not matter if there: *
were 10 or. 100 fish in the pond. Drought is a density~independ—
ent factor, Human populations also can be affected by density-. ..
mdependent factors. Rivers somenmes overflow their banks after a

- heavy rain. If a-town is flooded, it doés not" atter how many peo-
" ple llve in’ the town, eVeryOne feels the effects of the ﬂood o

+ ) !
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Orgamsm Interactlons lelt Populatlon Slze

Populatrons also are 11m1ted by contact Wrth other organrsms in

a community. The relatmnshrp between predator and, prey is a, .

good example. A cat controls the population of mice around a
house. A swarm of locusts eats and destroys acres of Jettuee oniza-
farm. Bears cat the salmon swimming up a river, ‘All of these are
examples of interactions between organisms in a communlty
Sometithes predators can have 2 'large impact 6h a population.
For example, wheh brown tree snakes were brought to the island "
of Guain, they had no natural predators on the island. The’ snake
popiilation incredsed unchecked. As a result; bird populations
have been almost completely destroyed by the shakes. When
predators consuine ptey'on a large enough scale the size of the
prey population cah be greatly reduced. g B '
Sometimes populations of pr edators and thejr’ prey experrence
changes in ‘their nimbers over time. Scientists obéerve cycles of
population incteases and dectéases. Some are qulte regular and
predictable. An examiplé is the intéraction of the snowshoé hare
and thé Canadian lynx. The lynx, a mémber of the cat farnuly, eats
the snowshoe hare; As you can see, predator populatrons affect

- the size of prey populanons )
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Hare population

— . increases.
- “With fewer hare " |gn
to'eat, the lynx’ _
population declines. -'|~ - -1 s

The hare population
declines, -

The larger lynx
- population eats
more hare.

!
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R/ Reading Checld

s, Why did the brown

tree snake population
on Guam increase
unchecked?.

‘' Mové food is
, _‘ available for the
- lynx population.

Lynx population
i+ -iincreasés. -
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Population Dynamics, continued

Usually it the' lynx population catches the young; old, injured,
or sick members of the hare population. This makes more
 resources available for the remaming healthy members of the

hare populatlon e g

FROE

s there competmon among members of the
same populatlon’? .

The lynx and hare are members of dxfferent populatlons but
members of the same populatlon also mteract with each other.
Populauons can 1ncrease so that members are competlng for food
water, and, terrltory Competmon is a densrty—dependent factor
When only a few | Indmduals need the available resources, there is.

- 1o problem When the popufatron becomes so large | that demand
for resources is greater than the supply of resources the popula- _
tion size will decrease. '

Sometlmes popuiatlons become crowded and orgamsms begm
They may stop carmg for thelr young or even lose therr ablhty to
bear young. Stress also makes animals more at rlsk for discase.
All of these stress symptoms are hmrtmg factors for growth They
keep populatlons below carrymg capacity. '
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D After You Read
Mini Glossary T

© carrying capacity: the number of organisms of
one speaes that an: en\nronment can-sup-
port mdeflmtely, populatlons below carry-

1

'exponehtial growth: growth pattefrn where a
population grows faster as.it increases in
size; a graph of an exponentially growing
population resembles a J-shaped curve

life-history pattern: an organism’s pattern of
reproduction; may be rapid or slow

carrylng capaqty tend to decrease

densny-dependent factors: limiting factors, such ¢
. as disease, parasites, or food availability,

. that affect growth of a population
dehsity-independent factors: factors, such as *
- temperature, storms, floods, drought, or :

~ habitat disruption, that affect all popula-
tlons regardless of their density :

1. Rev1ew the terms and their definitions in the Mini Glossary above. Then choose a term and
write a sentence descrrblng how the term relates to populatlon dynamlcs

Chapter 4 READING ESSENTIALS
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Population 'Dynamlcs; cont‘:'.-iuea"

READING ESSENTIALS.

Density-
Dependent Factors

S s . ‘.-
i) . ) i

2. 'The web diagram below 1dent1ﬁes three factors that affect the growth of populatLons erte
" two examples of each factor.in the diagram.. . .ol

Life-History
- ‘Pdtterns -

’ Dengity-
Independent Factors

Population
" Growth

-, Visift th'e=G,|en_coe_,Science Web site \_a't_s'_cience.glen'q-oé.com to find
-your biology book-andilearn more about population dynamics..
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