
Biotic regulation:  Density-dependence 

 

 Within-species: self-regulation 

 

 Intraspecific competition 

 

 
 



 
 

 

 

 

 

 

 

 

 

 

 



From individual to population 

 

 
 

Model self-regulation: 

 

 Logistic growth 
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Logistic growth: 
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r  Intrinsic rate of increase 

 

K  Carrying capacity (maximal sustainable density) 

 

 

 
 

 

 

Population dynamics (e.g. logistic growth): 

 

Equilibrium and Stability 

 

 

 

 

 



Equilibrium: “at rest” 

 
 Constancy (equilibrium node) 

 

 Repeated pattern (equilibrium cycle) 

 

Stability 

 
 System rests at equilibrium 

 

 Small (“local”) perturbation away from equilibrium 

 

 System stable: returns to equilibrium 

 

 System unstable: does not return to equilibrium 

 

 

 Attractor: System near attractor, moves to attractor 

 

  Attractors (stability), “Strange attractors” (chaos) 

 

 

 

 

 

 

 

 

 



 

Global stability (a): 

 
One equilibrium node 

 

Local stability (b): 

 
 Equilibrium nodes: 

 
 Unstable, locally stable (ball), unstable, locally stable   

        (“deeper well”) 

 

 

 
 

 

 

Logistic growth: equilibrium 

 

“At rest” ⇒ dN/dt = 0 

 

Births/time = deaths/time; neither growth nor decline 
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Equilibrium: Nt = N* 

 

N
* = 0, K   (Extinction, carrying capacity) 

 

Extinction unstable; K stable 

 

 

 

 

 

 

 

 

 

 

 

 

 

Local stability 
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    > 0 unstable 


