
Plant Population Ecology II

• Intraspecific
competition

• Density independent 
regulation

• Density dependent 
regulation

• Changes in 
distribution of 
biomass



Intraspecific competition
• ∆N/∆t = r No (K-N/K)

• K= carrying capacity
• Maximum 

sustainable 
population

• Can vary year to 
year due to 
environmental 
conditions



Density independent regulation

• Physical factors
• Freezes
• Volcanos
• Tsunami



Density dependent regulation
• requires density 

dependent mortality 
and birthrates 

• factors which are 
density dependent 

• resource depletion: ie; 
self-shading 

• space depletion 
• herbivory
• pollinator density 
• seed predation 



Birth and death changes

• seedling mortality 
• biomass of lettuce 
• plant mortality 
• plant fecundity 
• crop productivity 



Seedling mortality



Resource depletion:

• Space
• Nutrient limitation



Lettuce



Changing distributions

due to different growth rates 
large individuals suppress the growth of small ones



Self-Thinning rule

• 3/2 relationship 
• - wt/density 
• plant biomass = 

(constant) * 
(density)^-3/2 

• Yield = C * d ^ -1/2 



Self-thinning

•Still in debate
•Upper limit


