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How can human populations
be limited?

Which of these do you prefer as
a means to limit human
population?

« A) Decrease Births
* B) Increase Births

¢ C) Decrease Death rate
* D) Increase Death rate

How can human populations
be limited?

* Ultimate causes:
— Increase deaths
— Reduce births

— Movement out of the population

« Ignore immigration and emigration for now — focus
on global human population

* Proximate causes

— What can be done to change birth and death
rates?

Births or deaths/ 1000 persons

1900 1920

www.unif.chibiollecology teaching/Course€ologyi1_Populations.ppt
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AIDS as a factor reducing
population
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AIDS in Sub-Saharan Africa

e 24.5 million people here are
living with HIV (64% of all
people living with the
disease)

—60% or more of those are
women

—90% of the worlds children
living with HIV (~2 million) live
here

hitp/idataunaids org/pub/GlobalRepor/2006/12006_GR_CHO2_en.pdf
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Countries with
AIDS
prevalence of
20% or more
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* ~24% of the
population is
infected

e By 2025, >half of
potential population
35-59 would be lost
to AIDS

 Impact stronger on
adult females
(higher HIV
prevalence)

salpopulation/pu b

Unshaded bars:
in the absence
of AIDS.

Shaded bars:
with AIDS|

Reduce births?

Trends in Fertility Reduction

Average number of children per woman

Egypt India Indonesia Iran Pakistan

01970-1975 M 2000-2005

Source: United Nations, World Population Prospects: The 2004 Revision, 2005.

Turkey Yemen




China’s One-Child Policy
« Rapid population growth caused food
shortages, economic problems in 1960's
» Firstresponse : “Later, Longer, Fewer”
* 1970: R, =5.5 1979: R, = 2.7

+ China had no demographers (persecuted during
cultural revolution), didn't realize they were doing

well

« Military forecast more rapid growth, so
advocated an extreme response

Inconsistent enforcement
« Unpopular

scientists) were ignored
* Result:

Maiag Fewer Babiies Ampway

« Skewed sex ratio

protecting itself...

¢ 1980: One Child / family (for 30 years)

« Objections from humanitarians (and

« Infanticide and abortion of baby girls

E . * 30vyearsisupin2011...
] = « But the bureaucracy (>6 million people
’i e implement the One-Child Policy) is

o

Hvistendahl 2010 (Sept) Science 329:1458-1461 llu,\\l

What actions help control human
populations by affecting
birth and death rates ?

Education

Heal

Wealth
Empower women

Fam

th Care

ily planning

Lifetime births per woman by highest level of education

No education 0 Secondary or higher

6.1
Ethiopia (2005) 20
6.0
Senegal (2005) 29
5.3
Philippines (2003) 31
5.2
Lesotho (2004) 29
4.9
Honduras (2005) 22
338
Egypt (2005) 29
3.0
Moldova (2005) 17

htp://www.prb.org/pdf07/07WPDS _Eng pdf

Demographic Transition

A patte

shown by countries as they change
from a pre-industrial to an industrialized economy
Pre-

rn of change in birth and death rates

Early Middle  Late

ftion Transition » Stage 1: Death

50

40

30

20

and birth rates
I I || ) & high.
Stage 2: Death
rate drops (more
food, better
sanitation).
Population grows
exponentially
Stage 3: Birth
rate drops (see
previous slide).
Growth slows
Stage 4. Death
and birth rates
low. Population
stabilizes

Birth Rate

Time

Muddy points Chapter 13

» Just like before
* Due Wednesday at noon.
* See handout

.

.
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Learn more about the most abundant group
of living things!

Become expert at identifying common insects.
Learn to make and care for an insect collections
Explore how the natural history of insects
affects Ohio’s Ecology.
Many field trips.

Develop Field Biology skills

Biology 495 -602
SS15/16 - 6/18, Noon — 3:30




Life History 7 SF 5
(Chapter12) /=P g
« Tradeoffs Toos F "

* Life histories can be
categorized using mx, Ix,
age at maturity, and so
forth
—r/K strategies
— Opportunistic / Equilibrium /

Periodic (Winemiller and
Rose)

v eap e

ot s a0 2359

rand K e:_l_'n__m_y 21
Strateg i eS Characteristics favored by r versus K selection
B attribute  r selection K selection
dN_ Intrinshe rate of High Low
SE=rN “
dt increase, r,
Competitive ability  Not strongly Highly
K favored favored
N W& Development Rapid Show
Reproduction Early Late
Body size Small Large
Reproduction Single, semelparity  Repeated,
iteroparity
0 Offspring Muany, small Few, large
Time (1) Seuree: Afer Pianka 1970
N
Eric Pianka
UT Austin
1939-

Time

Rose and Winemiller ...
(opportunistic, equilibrium, periodic) e

survival, 1,. high fecundity,
=€

i, and late maturity, o
The opportunistic life
history combines low
Juvenile survival, 1, low
fecundity, m,, and early
malurity. (.

Ferodic
Tifie istory

Age of reprodictive
matiarity ()

Equilibeium
lifie history [~ The equilibrium life
histoey combimes high
juvenile survival, I, bow
r— fecundity, m, and late

maturity. o

Ways to categorize life histories

* r/K selection

— Tradeoffs between r and K
« Grime’s triangle

— Tradeoffs between tolerance for disturbance and stress
¢ Winemiller and Rose

— Tradeoffs among I, m,, a (= age at first reproduction)
» Charnov

— Tradeoffs among reproductive effort, offspring size,
benefit cost ratios

Grime’s C-S-R Model
of Plant Strategies

» Grime argued that plants
face two main challenges Intensity of Stress
« Stresses e High

* Incorrect levels of Low Competitive Stress-Tolerant
conditions (temperature, Strategy (C)  Strategy (S)
moisture, pH...

« Shortage of resources
(light, water, nitrogen,...) Ruderal None possible!
(= weed)

« Disturbances Strategy (R)

« Losses to grazing,
disease, windstorms,
J. Philip Grime h

frost, erosion, fire....
+ When these factors are at univ. Sheffield, UK Y 23/
low intensity, Competition 4 ;r

=

F
a
>

Intensity of
Disturbance

becomes most important
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Things in the book to skip Chapter 12

e Learn From book

* There is a trade-off between the number and
size of offspring

« When adult survival is lower, organisms:
— begin reproducing at an earlier age
— invest more of their energy budget into reproduction

« Life histories may be classified on the basis of
population characteristics such as fecundity
(m,), survival (1,), relative offspring size, and age
at reproductive maturity

* Boxes about statistics




