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OverviewOverviewOverviewOverview

What is sustainable agriculture?What is sustainable agriculture?What is sustainable agriculture?What is sustainable agriculture?
Challenges to sustainable tree fruit productionChallenges to sustainable tree fruit production
P i l l iP i l l iPotential solutionsPotential solutions
New research in:New research in:

Organic stone fruitsOrganic stone fruits
Integrated stone fruitsIntegrated stone fruitsgg



Definition of Sustainable Definition of Sustainable 
DevelopmentDevelopment

“The ability to meet the needs of the present“The ability to meet the needs of the presentThe ability to meet the needs of the present The ability to meet the needs of the present 
without compromising the ability of future without compromising the ability of future 
generations to meet their own needs”generations to meet their own needs”generations to meet their own needsgenerations to meet their own needs

BrundtlandBrundtland Commission 1983Commission 1983



Indicators of Sustainable Indicators of Sustainable 
AgricultureAgriculture

Economically viableEconomically viableEconomically viableEconomically viable
Environmentally safeEnvironmentally safe
S i ll iblS i ll iblSocially responsibleSocially responsible
Adequate yields of high qualityAdequate yields of high quality
Resource conservingResource conserving



Sustainable farming must beSustainable farming must beSustainable farming must be Sustainable farming must be 
region specificregion specificg pg p



Tree Fruit Production along the Tree Fruit Production along the 
Wasatch FrontWasatch Front

A prime location for tree fruit productionA prime location for tree fruit productionA prime location for tree fruit productionA prime location for tree fruit production
Rapid urbanizationRapid urbanization
D i dliD i dliDwindling water resourcesDwindling water resources
Rising costs of inputsRising costs of inputs
Dwindling export marketsDwindling export markets



Utah’s Fruit IndustryUtah’s Fruit IndustryUtah s Fruit IndustryUtah s Fruit Industry
Tree fruit (2006)Tree fruit (2006)

6,644 acres6,644 acres
306 operations306 operations

Utah Fruit and Berry Survey, 2006



Utah’s Fruit Industry: AcreageUtah’s Fruit Industry: AcreageUtah s Fruit Industry: AcreageUtah s Fruit Industry: Acreage
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Utah’s Fruit Industry: Farm sizeUtah’s Fruit Industry: Farm sizeUtah s Fruit Industry: Farm sizeUtah s Fruit Industry: Farm size



Utah: Population changesUtah: Population changesUtah: Population changesUtah: Population changes
Statewide
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Utah: Population changesUtah: Population changes
Statewide
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Utah: Population changesUtah: Population changesUtah: Population changesUtah: Population changes
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Utah: Irrigation water supplyUtah: Irrigation water supplyUtah: Irrigation water supplyUtah: Irrigation water supply
Quantity (water rights)Quantity (water rights)
Q li ( li i lk li i )Q li ( li i lk li i )Quality (salinity, alkalinity)Quality (salinity, alkalinity)



y j p p y j
H ig h  W a te r  D e m a n d  (Salt L ak e C o un ty W ate r C o n s e rv an c y D is tric t d ata)

Salt Lake County Projected Water Supply vs. 
Projected High Water DemandH ig h  W a te r  D e m a n d  (Salt L ak e  C o un ty W ate r C o n s e rv an c y D is tric t d ata)
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Climate Change?Climate Change?Climate Change?Climate Change?



What are the Solutions?What are the Solutions?

Labor (automation)Labor (automation)
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What are the Solutions?What are the Solutions?What are the Solutions?What are the Solutions?

Labor automationLabor automationLabor automationLabor automation
DiversificationDiversification

F d i hF d i hFoods with a storyFoods with a story



What are the Solutions?What are the Solutions?What are the Solutions?What are the Solutions?

Labor automationLabor automationLabor automationLabor automation
DiversificationDiversification
Di k iDi k iDirect marketingDirect marketing



What are the Solutions?What are the Solutions?What are the Solutions?What are the Solutions?

Labor automationLabor automationLabor automationLabor automation
DiversificationDiversification
Di k iDi k iDirect marketingDirect marketing
Value addedValue added



What are the Solutions?What are the Solutions?What are the Solutions?What are the Solutions?

Labor automationLabor automationLabor automationLabor automation
DiversificationDiversification
Di k iDi k iDirect marketingDirect marketing
Value addedValue added
AgroAgro--tourismtourism



What are the Solutions?What are the Solutions?What are the Solutions?What are the Solutions?



What are the Solutions?What are the Solutions?What are the Solutions?What are the Solutions?

Labor automationLabor automationLabor automationLabor automation
DiversificationDiversification
Di k iDi k iDirect marketingDirect marketing
AgroAgro--tourismtourism
Ecosystem servicesEcosystem services

ProvisioningProvisioninggg
SupportingSupporting
RegulatingRegulatingRegulatingRegulating
CulturalCultural



Organic and Integrated Stone Organic and Integrated Stone 
Fruit ProductionFruit Production

Two orchards established in 2008Two orchards established in 2008Two orchards established in 2008Two orchards established in 2008
Determine interactions between:Determine interactions between:

M l hM l hMulchesMulches
FertilizersFertilizers
Water useWater use
PestsPests
Fruit qualityFruit quality
EconomicsEconomics



Organic and Integrated Stone Organic and Integrated Stone 
Fruit ProductionFruit Production

Specific research questionsSpecific research questionsSpecific research questionsSpecific research questions
Is compost a suitable source of nutrients for young Is compost a suitable source of nutrients for young 
trees? How much is needed?trees? How much is needed?trees? How much is needed?trees? How much is needed?
Can we grow nitrogen in the orchard without Can we grow nitrogen in the orchard without 
increasing pest pressure?increasing pest pressure?c s g p s p ssc s g p s p ss
How much water is saved through use of mulches?How much water is saved through use of mulches?
Can we overcome competition from cover crops?Can we overcome competition from cover crops?Can we overcome competition from cover crops?Can we overcome competition from cover crops?
How do cover crops and pests interact?How do cover crops and pests interact?
How do we optimize fruit quality?How do we optimize fruit quality?How do we optimize fruit quality?How do we optimize fruit quality?



Organic Tree Fruit ProductionOrganic Tree Fruit ProductionOrganic Tree Fruit ProductionOrganic Tree Fruit Production

Treatments:Treatments:Treatments:Treatments:
Compost + tillageCompost + tillage
Compost + fabric mulchCompost + fabric mulchCompost + fabric mulchCompost + fabric mulch
Compost + straw mulchCompost + straw mulch
C t + l li i l hC t + l li i l hCompost + alyssum living mulchCompost + alyssum living mulch
Compost + straw mulch + legume alleysCompost + straw mulch + legume alleys
C l li i l h l llC l li i l h l llCompost + alyssum living mulch + legume alleysCompost + alyssum living mulch + legume alleys



Integrated Tree Fruit ProductionIntegrated Tree Fruit ProductionIntegrated Tree Fruit ProductionIntegrated Tree Fruit Production

Treatments:Treatments:Treatments:Treatments:
Conventional NPK + herbicidesConventional NPK + herbicides
Compost + herbicidesCompost + herbicidesCompost + herbicidesCompost + herbicides
Paper mulch + NPK + reduced herbicidesPaper mulch + NPK + reduced herbicides
P l h t + i h bi idP l h t + i h bi idPaper mulch, compost + organic herbicidesPaper mulch, compost + organic herbicides
Conventional NPK + herbicides convert to organic Conventional NPK + herbicides convert to organic 
once establishedonce establishedonce established.once established.



ConventionalConventionalConventionalConventional



Paper Mulch + Reduced HerbicidePaper Mulch + Reduced HerbicidePaper Mulch + Reduced HerbicidePaper Mulch + Reduced Herbicide



Organic + Paper MulchOrganic + Paper MulchOrganic + Paper MulchOrganic + Paper Mulch



Tillage + CompostTillage + CompostTillage + CompostTillage + Compost



Fabric Mulch + CompostFabric Mulch + CompostFabric Mulch + CompostFabric Mulch + Compost



Alyssum Living MulchAlyssum Living MulchAlyssum Living MulchAlyssum Living Mulch



Straw + CompostStraw + CompostStraw + CompostStraw + Compost



Preliminary ResultsPreliminary ResultsPreliminary ResultsPreliminary Results



Building Local ExpertiseBuilding Local ExpertiseBuilding Local ExpertiseBuilding Local Expertise

Extension ServiceExtension ServiceExtension Service Extension Service 
Grower to growerGrower to grower
S dS dStudents Students 
Field daysField days
Evening walksEvening walks
Web contentWeb contentWeb contentWeb content
Photo galleryPhoto gallery
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