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MMULTIPLEULTIPLE EECOSYSTEMCOSYSTEM SSERVICESERVICES

Hardwood rangelands: Largely privately owned
~ 16 million acres
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“Grass, not oaks,“Grass, not oaks,
make your cows fat!”make your cows fat!” UCCE 1960sUCCE 1960s

Brush ManagementBrush Management

Goal: Forage productionGoal: Forage production
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State & Transition Models
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SSIERRAIERRA NNEVADAEVADA FFOOTHILLOOTHILL RRANGELANDANGELAND

SFREC

• 2500ha; 100-600m
•SN Gravelly Loam Foothill ES

SSIERRAIERRA FFOOTHILLOOTHILL RRESEARCHESEARCH & E& EXTENSIONXTENSION CCENTERENTER
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Oak woodland

Oak savanna

Oak woodland

Oak savanna

Open grasslandOpen grasslandOpen grasslandOpen grassland
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<50% Canopy
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Annual grass understory

Annual grass

‘Undisturbed’ Woodland Condition
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Annual grass 
dominated 
understory

Threshold & 
Restoration Pathways

Community Pathway

Blue Oak Savanna
<50% Canopy

>50% Canopy
‘Undisturbed’ Woodland

42 TC / k

55 g TC / kg

Ecosystem Service: 
C sequestration

Metric: TC

Annual Grassland
42 g TC / kg

30 g TC / kg

Blue Oak Savanna
<50% Canopy

>50% Canopy
‘Undisturbed’ Woodland

42 g TC / kg

55 g TC / kg
3.9 g TN / kg

Annual Grassland
42 g TC / kg
3.2 g TN / kg

30 g TC / kg
2.5 g TN / kg

Ecosystem Service: 
Nutrient cycling

Metric: TC & TN

120 cm / hr
Blue Oak Savanna

<50% Canopy

>50% Canopy
‘Undisturbed’ Woodland

70 cm / hr

20 cm / hr

Annual Grassland

Ecosystem Service: 
Water Supply

Metric: Infiltration
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Blue Oak Savanna

<50% Canopy

>50% Canopy
‘Undisturbed’ Woodland

1.98

1.47

Annual Grassland

Ecosystem Service: 
Biotic Integrity

Metric: Diversity (H’)

1510 kg / ha

1130 kg / ha

Blue Oak Savanna
<50% Canopy

>50% Canopy
‘Undisturbed’ Woodland

10.4 ha / auy

1510 kg / ha

2890 kg / ha

Annual Grassland

Ecosystem Service: 
Agricultural Production

Metric: ANPP

5.2 ha / auy

2.7 ha / auy

Metric Oak Woodland Grassland

Total N 3.6 g/kg 2.5 g/kg

Total C 48 g/kg 30 g/kg

Infiltration 95 cm/hr 20 cm/hr

MERGING AGRICULTURAL &
CONSERVATION GOALS

Oak regenerationOak regeneration

Diversity 2.10 1.47

Forage production 1300 kg/ha 2900 kg/ha
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• Merging agricultural 
and conservation   
goals       Tradeoffs

• Can only go so far 

WoodlandWoodland Thinned Thinned 
SavannaSavanna

Converted Converted 
GrasslandGrassland

Converted Converted 
GrasslandGrassland

-- ≈≈ ++

-- ≈≈ ++before you cross a 
service threshold
(Can’t go back easily)

• Next steps:      
Participatory research

•Ken Tate
•Toby O’Geen
•Martin Beaton
•Jiayou Deng    
•Donna Dutra      
•DJ Eastburn
•Dustin Flavell
•Thomas Lushinsky
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