
Understanding 
Population Growth 



Principles of Population 
Ecology 

• Deals with #’s of indiv. in a species 
• HOW AND WHY their numbers 

 respond to limiting factors 
•  remain stable 

 • change over time 

 



Population Density 
# of indiv. of a species         

unit of area  
 

•  A better way to describe the 
  size of a population  

 



Dependent on: 

What Causes Populations 
to Change in Size? 

• Birth rate (b ) 
 • Death rate (d ) 
 • Immigration (i ) 

 • Emigration (e ) 
 





Rate of change ( r ) = 

What Causes Populations 
to Change in Size? 

birth rate (b) - death rate (d ) x 100 
 r = 40    -    20 

     1000     1000 
 r  = 0.04 - 0.02 x 100 = 2% per year 

 



• Time to take for a population 
with a stable growth rate to 
double in size 

Doubling Time 

Doubling Time ( td ) = 

td   =    70 / r 
 The Rule of 70: 70 / percentage 
growth rate = doubling time in years. 



Doubling Time 



•  Immigration (i ) =  

Additional Considerations 

• Migration of individuals INTO 
an area 

 • Emigration (e ) = 
• Migration of individuals OUT 
OF an area 



Growth Rate of a Pop. 

r = (b - d ) + (i - e ) 
b = .01   d = .005 
i = .02    e = .01 

Calculate growth rate 

Calculate doubling time 



Maximum Population Growth 
(MPG) 

• Influenced by Biotic Potential 

–  different for each species 

 – can change with conditions 

 • MPG is always exponential  
 under  ideal conditions 

 



Environmental Resistance 
and Carrying Capacity  

K = carrying capacity 



S-curve =    K - selected 
Reproductive Strategies 



J-curve = r - selected 
Reproductive Strategies 



Density-Dependent Controls 
• Competition for resources The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then 

insert it again.

• Predation 

 • Parasitism 

 • Disease 

 • Poisoning 

 



Density-Independent Controls 

• Natural disasters 

• Severe weather 

 



Density Controls 



Carrying Capacity is Not Fixed 
•  Carrying capacity for a species in 

 one environment may vary by 

ü  Seasons 

 ü Change in the environment (fire, 
storm, etc.) 

 



Carrying Capacity Can Change 



• Proportion of a population to  
 survive to breeding age 

Survivorship 

• Type I (late loss) =  
–  survival decreases with age 

 

• Type III (early loss) = 
–  survival increases with age 

 

• Type II (constant loss) = 
  - survival does not change with age  






