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Forest Population Ecology 

• Objectives 
– Overview of principles of Population Ecology 

• Importance to ecology & management of forests 
 

• “Managers of renewable resources must be mindful 
of the wide variety of interrelationships between 
organisms of the same and of different types… 
Such relationships …  are of key importance in 
determining the success of forest resource 
management.” (Kimmins 2004) 
 

• First: take-home points, things you learned, etc. 
from reading assignment 
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• Ecological Hierarchy 

Landscapes 

(Individuals) 

Forest Population Ecology 

http://en.wikipedia.org/wiki/Image:Mountains_Tolima.jpeg
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• Population 
– a group of potentially interbreeding & interacting 

individuals of the same species living in the same 
place & time 

Forest Population Ecology 

Acacia koa 
population 
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Forest Population Ecology 

• Populations – Advantages 
– Protection 

• Wind and temperature extremes 
–  Reproduction 

• Critical lower population size and density 
– Genetic diversity 

• Aggregation promotes genetic variation 
– Improves probability of survival w/ changing environment 

– Intraspecific competition 
• Natural selection for high fitness 
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Forest Population Ecology 

• Populations – Disadvantages 
– Intraspecific competition 

• Specialized, & competing for same resources 
–  Alteration of physical environment 

• Resource limitation 
– Disease transmission 
– Stress 

• Physical proximity 
– Physical interference 
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Forest Population Ecology 

• Population Size 
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Forest Population Ecology 

• Population - Reproduction 
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Forest Population Ecology 

• Population - Reproduction 
 

Natural Regeneration 

Artificial Regeneration 
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• Population – Reproduction (Eco. Genetics) 
– Genetic diversity within a population is crucial: 

• Provides the mechanism to respond to environmental 
variability 

• Base for adaptive evolution 
• Influences interactions with physical environment & 

other species 
• Largely defines species function within an ecosystem 

– body shape & size, physiological processes, behavioral traits, 
reproductive charac., environmental tolerance, dispersal & 
colonization, disease resistance, etc. 

 

– To overlook genetic variation is to ignore a 
fundamental force that shapes the ecology of all  
living organisms.” (Falk et al. 2006) 

Forest Population Ecology 
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Forest Population Ecology 

• Population - Mortality 
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Forest Population Ecology 

• Population - Mortality 
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Forest Population Ecology 

• Population - Growth Rates 
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Forest Population Ecology 

• Population - Distribution 
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Forest Population Ecology 

• Population - Density 
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Forest Population Ecology 

• Population - Age/Size Structure 
 

a) 68 yrs 
b) 111 yrs 
c) 210 yrs 
d) 311 yrs 
e) 370 yrs 
f) 436 yrs 



16 

Forest Population Ecology 

• Population - Age/Size Structure 
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Forest Population Ecology 

• Population - Age/Size Structure 
 

Litton et al. (2006) 
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Forest Population Ecology 

• Population - Density Regulation 
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Forest Population Ecology 

• Population - Stand Development 
 



• Population Ecology & Forest Management 
– Forest management ≈ Applied population ecology 

• Management of a population of a particular species 
– Objective of obtaining a particular # of individuals of a 
particular species of a particular size at a particular age 

• Involves management to achieve predetermined 
distribution for one (or more) species: 
– Reproduction, Survivorship & Mortality 
– Density (Intra- and interspecific competition) 
– Growth rates 
– Size/Age-Class Structure and Distribution 
– Spatial and temporal dynamics and variability 
 

“Clearly, sustainable forest management requires a basic 
knowledge of population ecology.” (Kimmins 2004) 
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Forest Population Ecology 
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