
Factors Affecting Population Change



Factors that affect populations fall into two categories:

Density-Dependent Factors❏

Density Independent Factors❏

Affect on a population is related to size of that population

Affect on a population is unrelated to size of that population 



Ring billed gulls competing for food

Density-Dependent Factors

When individuals of same species compete for resources

Intraspecific Competition

Tends to limit population growth

Greater population size makes it difficult to obtain resources 

High population density usually leads to a reduction in growth rate



High population density usually leads to a reduction in growth rate

Predation

Density-Dependent Factors

Owl hunting a mouse 

Population size of predator species can have a direct 
influence on population size of prey species (and vice versa)

When one species (predator) catches and consumes another 
species (prey)



High population density usually leads to a reduction in growth rate

Many diseases are caused by pathogens (germs) and can be 
transmitted from one individual to another 

Disease

Density-Dependent Factors

Bacterial Blight (Pseudomonas syringae) on soybean leaves

Disease spreads rapidly through densely packed 
populations, since probability of coming in contact with an 
infected individual is high 



Ultimately decreases overall rate of population growth

Warder Allee discovered that when a population is 
sufficiently small chances of individuals finding each other 
to mate is reduced

Allee Effect

Density-Dependent Factors

Lonesome wolverine

Sometimes a low population density leads to a reduction in growth rate



Loss of genetic diversity is thought to be responsible for 
reduction in fertility - sperm count only 10% that of other cats

Population that lacks genetic variation is at a high risk of 
extinction - gene pool lacks variety of traits needed to cope 
with changing environment

Minimum Viable Population Size

Density-Dependent Factors

Extremely small population size (bottleneck) can result in 
loss of genetic variation - leads to inbreeding

Genetic variation in cheetah populations is dangerously low -  
evidence of inbreeding in cheetah over 10 to 20 generations

Sometimes a low population density leads to a reduction in growth rate



Density-Independent Factors

Extreme Weather Conditions
Weather events such as a  hurricane, flood, drought or “cold 
snap” occur irrespective of population density

Every winter, millions of 
monarch butterflies from 
North America migrate 
south to Mexico where they 
gather on trees
In January 2002, a “cold 
snap” killed 60% of all 
monarch butterflies

Affect of these factors is unrelated to population density



Density-Independent Factors

As humans use more land for themselves, other populations 
of living things are displaced, regardless of their population 
density

African elephant population is 
about 12% of what it was 100 
years ago

Main cause of this decline 
has been habitat loss due to 
human activity

Affect of these factors is unrelated to population density

Human Activity (habitat loss, pesticides, etc)



Each time a predator eats contaminated prey they receive a 
dose of pesticide

Pesticides meant to kill pest insects may have devastating 
effects on population of other species as well

Pesticides are generally fat-soluble - once ingested they tend 
to remain in body fat of animals

Higher up food chain - greater accumulation of pesticide

Bioaccumulation can result in health problems in “top 
consumers” (recall that humans are “top consumers”)

Density-Independent Factors
Affect of these factors is unrelated to population density

Human Activity (habitat loss, pesticides, etc)


