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Oak trees create "Islands of Soil Fertility"
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Organic Matter & Nutrient 
Enrichment Occurs beneath 

Oak Canopy



Blue Oak Canopy vs Grassland Soil Properties



Wet/Dry Deposition

Litterfall

Deep Roots

Lateral Roots

↑Infiltration = ↓Erosion

↑ ET = ↓Leaching

↑SOM = ↑Nutrients

Blue Oak – Ecological Engineers



What happens when blue oak are removed? 
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Effects of Oak Tree Removal on Soil Fertility Islands



Loss of organic carbon following oak tree removal

Years Since Tree Removal
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Organic Matter Decomposition & Stabilization Model

Lehmann & Markus Kleber
Oak CanopyGrassland



Gopher Mounds

Central Coast Rangeland

Soil Pit



Background Gopher
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↑P, ↑Fe, ↑Mn
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Courtesy Royce Larsen



Grassland SOM Distribution

Kernza Winter wheat

Global average Root:Shoot 
ratio of 3.7 for grasslands



Organic Matter Increases Plant-Available 
Water Holding Capacity



Yeomans Plow to Promote Infiltration and 
Deeper Root Growth?



Importance of Soil Cover
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Enhanced Water Utilization in Rangelands

Improved infiltration & 
deeper root water 

extraction
Me

Increased SOM, 
aggregate stability, 

infiltration, soil water 
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Watershed-Scale Research



Seasonal Pattern in Streamwater Nitrate

January January January



Low Nutrient Demand High Nutrient Demand

California oak woodlands – annual 
grasslands are naturally susceptible to 

seasonal nitrate leaching

January March



Deeper root structure, especially perennials, 
would capture nutrients more efficiently

Annual grass typically <30 cm rooting depth



Photo Credit: H.D.A Lindquist, U.S. EPA 

Cryptosporidium parvumE. coli

Nutrients (N/P)

Pathogens
Sediments

Nonpoint Source Pollutants on CA Rangelands



Grazing Treatments
 No grazing

 1500 kg/ha RDM

 1000 kg/ha RDM

 500 kg/ha RDM RDM = residual dry matter



Nitrate - Grazing
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E. coli - Grazing
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Questions/Comments?



Importance of Soil Organic Matter
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