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Forest Production Ecology

• Objectives
– Overview of production ecology in forests

• C cycling
– Primary productivity

“… ecologists and ecosystem managers are unlikely to achieve 
desired management objectives unless they are familiar with the 
distribution and movements of energy that are responsible for 
the character and productivity of ecosystems under their 
management (Kimmins 2004).

– First, thoughts and insights from the reading 
assignment
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Forest Production Ecology

• Forest Ecosystems
– Importance to global C cycling
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• Trophic Structure and Dynamics
– Autotrophs (Producers)

• Photoautotrophs
• Chemoautotrophs

– Heterotrophs (Consumers and Decomposers)
• Herbivores
• Carnivores
• Omnivores
• Saprotrophs

Forest Production Ecology

6CO2 + 6H2O + energy <--> C6H12O6 + 6O2
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• Trophic Structure and Dynamics

Forest Production Ecology
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• Tree Carbon Balance
– Gross photosynthesis
– Respiration (Dark)

– Net Photosynthesis
• Gross Photo. – Resp. = Net Photosynthesis

– C available for growth and maintenance

Forest Production Ecology
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• Tree Carbon Balance - Net Photosynthesis

Forest Production Ecology

Light Temperature

NutrientsH2O
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• Tree Carbon Balance - Respiration

Forest Production Ecology
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• Tree Carbon Balance - Allocation

Forest Production Ecology
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• Forest Carbon Balance - Biomass

Forest Production Ecology
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• Forest Carbon Balance - Energy Flow

Forest Production Ecology

GPP = ΣPhotosynthesis

NPP = GPP – RA

NEP = GPP – (RA + RH)
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• Forest Carbon Balance - Allocation

Forest Production Ecology

(Litton et al. 2007)
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• Forest Carbon Balance - Allocation

Forest Production Ecology

(Litton et al. 2007)
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• Forest Carbon Balance - Climate

Forest Production Ecology

(Luyssaert et al. 2007)
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• Forest Carbon Balance - Climate

Forest Production Ecology
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• Forest Carbon Balance - Ecosystem 
Development

Forest Production Ecology
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Forest Production Ecology

• Age-related decline in forest productivity
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Forest Production Ecology

• Age-related decline in forest productivity

(Ryan et al.
2004)
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Forest Production Ecology

• Ecosystem Retrogression

(Wardle et al.  2004)
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Forest Production Ecology

• Forest Management
– Production forestry = manipulating energy (i.e., C) 

flows
– Maximize NPP (by maximizing GPP)

• GPP is controlled primarily by leaf area (LAI)
– LAI is primarily controlled by water and nutrient availability 

(within a given climate); belowground resources
– Importance of good soil conservation practices

– Manipulate C allocation (typically to wood)
– Bioenergy

• Utilization of the stored energy in biomass

To understand ecosystems we have to understand the ecology of 
organic matter production and storage… (Kimmins 2004)
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