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Forest Nutrition & Biogeochemistry

• Objectives
– Overview of forest nutrition and 

biogeochemistry
• Inputs, internal cycling, and loses of essential 

nutrients

– First, thoughts and insights from the 
reading assignment
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• Macro- and micro-nutrients
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• Nutrient Limitation to Growth

• Meta-analysis (Elser et 
al., 2007)
– 173 studies
– % change in NPP with 

nutrient addition (N, P, 
and N+P vs. Control)
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• Nutrient Cycling - Overview
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• Nutrient Cycling - Inputs
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• Nutrient Cycling - Internal Recycling
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Table 7.1. Major Sources of Nutrients that Are Absorbed by Plantsa.  
 
 Source of plant nutrient (% of total) 
Nutrient Deposition/fixation Weathering Recycling 
Temperate forest (Hubbard Brook)   
  Nitrogen 7 0 93 
  Phosphorus 1 < 10 > 89 
  Potassium 2 10 88 
  Calcium 4 31 65 
Tundra (Barrow)   
  Nitrogen 4 0 96 
  Phosphorus 4 < 1 96 
 
a Data from (Whittaker et al. 1979, Chapin et al. 1980b) 
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• Nutrient Cycling - Plant Acquisition
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Diffusion Root InterceptionMass Flow

H2O
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• Nutrient Cycling - Plant Acquisition
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• Nutrient Cycling - Losses
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• Nutrient Cycling - Ecosystem Distribution
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% in Soil
& Litter

82% 24% 20%48% 94% 89% 91%90% 70%
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• Nutrient Cycling - Forest Management
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• Nutrient Cycling - Forest Management
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• Nutrient Cycling - N vs. P Biogeochemistry
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• Nutrient Cycling - Human Impacts
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Bobbink et al. (2010)
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• Forest Management
– Trees require a suite of macro- and micro-nutrients 

to grow
– Management activities can adversely impact nutrient 

“capital”
– Management can also minimize nutrient loss, or 

even increase nutrient supply if done properly
– Sustainable management of SOM, and the nutrients 

contained therein, is crucial to nutrient cycling

Site nutrient management and site organic matter management must 
become a major component of sustainable forest management 
systems (Kimmins 2004).


	Forest Nutrition & Biogeochemistry
	Forest Nutrition & Biogeochemistry
	Forest Nutrition & Biogeochemistry
	Forest Nutrition & Biogeochemistry
	Forest Nutrition & Biogeochemistry
	Forest Nutrition & Biogeochemistry
	Forest Nutrition & Biogeochemistry
	Forest Nutrition & Biogeochemistry
	Forest Nutrition & Biogeochemistry
	Forest Nutrition & Biogeochemistry
	Forest Nutrition & Biogeochemistry
	Forest Nutrition & Biogeochemistry
	Forest Nutrition & Biogeochemistry
	Forest Nutrition & Biogeochemistry
	Forest Nutrition & Biogeochemistry

