
Limits to Growth



THINK – PAIR – SHARE 
What determines the carrying capacity of an 

environment for a particular species? 
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Limiting Factors
A limiting factor is a factor that controls the 

growth of a population. 



Limiting Factors
Which of the limiting factors depend on 

population density?
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Limiting Factors
Which of the limiting factors do NOT depend 

on population density?
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Limiting Factors
Acting separately or together, limiting 

factors determine the carrying capacity of 
an environment for a species.



Density-Dependent Limiting Factors
● Density-dependent limiting factors operate 

strongly only when population density is high. 
(When organisms are living close together.)

● Density-dependent limiting factors include:
✓ Competition
✓ Predation
✓ Herbivory
✓ Parasitism
✓ Disease
✓ Stress from overcrowding



Competition  
• When populations become crowded, individuals 

compete for food, water, space, sunlight, and 
other essentials. 



Competition  
• How can competition affect the birth rate of a 

population?

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZnJlZVJlc3BvbnNlLXRleHQiLCJkcmFnZ2FibGVzIjpbeyJpZCI6ImRyYWdnYWJsZTAiLCJ0eXBlIjoiaWNvbiIsImljb24iOnsiaWQiOiJkZWZhdWx0LWNpcmNsZSJ9LCJjb2xvciI6IiNENTFEMjgifV0sImRyYWdnYWJsZVNpemUiOjEyLjU1LCJlbWJlZGRhYmxlVXJsIjoiaHR0cHM6Ly8iLCJhbnN3ZXJzIjpbXX0=pearId=magic-pear-shape-identifier
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Competition  
If competition results in individuals not obtaining 
enough resources to reproduce, the birth rate of 
the population may decrease.

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDIxNTkxMzY3MTc5MDE5OTkwNDEiLCJwcmVzZW50YXRpb25JZCI6IjFqLWpEUFVmVUNKVmRBdENzRlV2V1ppWk5wX3NVb0RzQ3JLaGlTeVBNaWhvIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6InA5IiwiY29udGVudEluc3RhbmNlSWQiOiIxai1qRFBVZlVDSlZkQXRDc0ZVdldaaVpOcF9zVW9Ec0NyS2hpU3lQTWloby84ZjYzNjFiOC04MzczLTQ4M2ItYjA1Mi1jYWYxOTM2ODIzMjUifQ==pearId=magic-pear-metadata-identifier


Competition  
• How can competition affect the death rate of a 

population?
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Competition  
If individuals cannot obtain enough resources to 
survive, the death rate may increase.

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDIxNTkxMzY3MTc5MDE5OTkwNDEiLCJwcmVzZW50YXRpb25JZCI6IjFqLWpEUFVmVUNKVmRBdENzRlV2V1ppWk5wX3NVb0RzQ3JLaGlTeVBNaWhvIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6InAxMCIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMWotakRQVWZVQ0pWZEF0Q3NGVXZXWmlaTnBfc1VvRHNDcktoaVN5UE1paG8vMGY2MzA4Y2UtZDc1Zi00OWY3LTg0YTUtZDYzYzAwYzU3M2ZmIn0=pearId=magic-pear-metadata-identifier


Competition  
• How can competition affect the rates of 

immigration and emigration?

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZnJlZVJlc3BvbnNlLXRleHQiLCJkcmFnZ2FibGVzIjpbeyJpZCI6ImRyYWdnYWJsZTAiLCJ0eXBlIjoiaWNvbiIsImljb24iOnsiaWQiOiJkZWZhdWx0LWNpcmNsZSJ9LCJjb2xvciI6IiNENTFEMjgifV0sImRyYWdnYWJsZVNpemUiOjEyLjU1LCJlbWJlZGRhYmxlVXJsIjoiaHR0cHM6Ly8iLCJhbnN3ZXJzIjpbXX0=pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDIxNTkxMzY3MTc5MDE5OTkwNDEiLCJwcmVzZW50YXRpb25JZCI6IjFqLWpEUFVmVUNKVmRBdENzRlV2V1ppWk5wX3NVb0RzQ3JLaGlTeVBNaWhvIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6InAxMSIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMWotakRQVWZVQ0pWZEF0Q3NGVXZXWmlaTnBfc1VvRHNDcktoaVN5UE1paG8vMjc1ZTkzNDgtYzJlMi00OGM3LTk1YWYtZDUyZTA5NjA5ZmM2In0=pearId=magic-pear-metadata-identifier


Competition  
If there is not much competition for the resources 
in an ecosystem, individuals from other 
ecosystems may move in, increasing 
immigration rate.

If competition for resources is severe, individuals 
will seek other ecosystems in which to live, 
increasing the emigration rate.

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDIxNTkxMzY3MTc5MDE5OTkwNDEiLCJwcmVzZW50YXRpb25JZCI6IjFqLWpEUFVmVUNKVmRBdENzRlV2V1ppWk5wX3NVb0RzQ3JLaGlTeVBNaWhvIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6InAxMSIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMWotakRQVWZVQ0pWZEF0Q3NGVXZXWmlaTnBfc1VvRHNDcktoaVN5UE1paG8vMjc1ZTkzNDgtYzJlMi00OGM3LTk1YWYtZDUyZTA5NjA5ZmM2In0=pearId=magic-pear-metadata-identifier


Predation and Herbivory  
• The effects of predators on prey and the 

effects of herbivores on plants are two very 
important density-dependent population 
controls. 



Predator-Prey Relationships  
• This graph shows the fluctuations in wolf and 

moose populations on Isle Royale over the 
years.

What general trends are shown in this graph?

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZnJlZVJlc3BvbnNlLXRleHQiLCJkcmFnZ2FibGVzIjpbeyJpZCI6ImRyYWdnYWJsZTAiLCJ0eXBlIjoiaWNvbiIsImljb24iOnsiaWQiOiJkZWZhdWx0LWNpcmNsZSJ9LCJjb2xvciI6IiNENTFEMjgifV0sImRyYWdnYWJsZVNpemUiOjEyLjU1LCJlbWJlZGRhYmxlVXJsIjoiaHR0cHM6Ly8iLCJhbnN3ZXJzIjpbXX0=pearId=magic-pear-shape-identifier
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Predator-Prey Relationships  
What factors other than the predator-prey 
relationship affected the size of these populations 
during the time period represented in the graph?

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZnJlZVJlc3BvbnNlLXRleHQiLCJkcmFnZ2FibGVzIjpbeyJpZCI6ImRyYWdnYWJsZTAiLCJ0eXBlIjoiaWNvbiIsImljb24iOnsiaWQiOiJkZWZhdWx0LWNpcmNsZSJ9LCJjb2xvciI6IiNENTFEMjgifV0sImRyYWdnYWJsZVNpemUiOjEyLjU1LCJlbWJlZGRhYmxlVXJsIjoiaHR0cHM6Ly8iLCJhbnN3ZXJzIjpbXX0=pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDIxNTkxMzY3MTc5MDE5OTkwNDEiLCJwcmVzZW50YXRpb25JZCI6IjFqLWpEUFVmVUNKVmRBdENzRlV2V1ppWk5wX3NVb0RzQ3JLaGlTeVBNaWhvIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6InAxNCIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMWotakRQVWZVQ0pWZEF0Q3NGVXZXWmlaTnBfc1VvRHNDcktoaVN5UE1paG8vZjU5Yjk5NDMtNGFiZi00OTcwLWJjZmItNjIzYmU5YTNhZmU0In0=pearId=magic-pear-metadata-identifier


Herbivore Effects  
• Herbivory can contribute to changes in 

population numbers. 
• From a plant’s perspective, herbivores are 

predators. 



Humans as Predators  
• Human activity also limits populations. 



Parasitism and Disease  
• Parasitism and disease are 

density-dependent factors, because the 
denser the host population, the more easily 
parasites can spread from one host to another.



Parasitism and Disease  
• Canine parvovirus (CPV) Outbreak



Density-Independent Limiting Factors
• Density-independent limiting factors affect 

all populations in similar ways, regardless of 
population size and density.

• Density-independent limiting factors decrease 
the size of populations.



Density-Independent Limiting Factors
• Identify a density-independent limiting factor

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZnJlZVJlc3BvbnNlLXRleHQiLCJkcmFnZ2FibGVzIjpbeyJpZCI6ImRyYWdnYWJsZTAiLCJ0eXBlIjoiaWNvbiIsImljb24iOnsiaWQiOiJkZWZhdWx0LWNpcmNsZSJ9LCJjb2xvciI6IiNENTFEMjgifV0sImRyYWdnYWJsZVNpemUiOjEyLjU1LCJlbWJlZGRhYmxlVXJsIjoiaHR0cHM6Ly8iLCJhbnN3ZXJzIjpbXX0=pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDIxNTkxMzY3MTc5MDE5OTkwNDEiLCJwcmVzZW50YXRpb25JZCI6IjFqLWpEUFVmVUNKVmRBdENzRlV2V1ppWk5wX3NVb0RzQ3JLaGlTeVBNaWhvIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6InAyMCIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMWotakRQVWZVQ0pWZEF0Q3NGVXZXWmlaTnBfc1VvRHNDcktoaVN5UE1paG8vN2NkNTY3YjgtYjAxMi00NWM3LWE2ZTItOWFhYTcxZTU4ZWE5In0=pearId=magic-pear-metadata-identifier


Density-Independent Limiting Factors

● Density-independent limiting factors include:
✓ Weather

- hurricanes
- droughts
- floods

✓ Natural disasters
- wildfires
- mudslides
- avalache

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDIxNTkxMzY3MTc5MDE5OTkwNDEiLCJwcmVzZW50YXRpb25JZCI6IjFqLWpEUFVmVUNKVmRBdENzRlV2V1ppWk5wX3NVb0RzQ3JLaGlTeVBNaWhvIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6InAyMCIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMWotakRQVWZVQ0pWZEF0Q3NGVXZXWmlaTnBfc1VvRHNDcktoaVN5UE1paG8vN2NkNTY3YjgtYjAxMi00NWM3LWE2ZTItOWFhYTcxZTU4ZWE5In0=pearId=magic-pear-metadata-identifier
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