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Overview

• Irrigation scheduling approaches

– Weather-based

– Soil moisture-based

– Plant-based

• Regulated Deficit Irrigation

– What is it?

– Where might it be appropriate?

• Tree water status
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Weather-based irrigation

Evapotranspiration (ET)

(evaporation + transpiration)

• Estimated with gauge

• Calculated based on weather

– Temperature

– Humidity

– Wind speed

– Light intensity
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Expenses: Water use

• Reference evapo-transpiration (ET)

– Reference crop, alfalfa (ETref)

• ETcrop = ETref × Kcrop

– K = depends on the specific crop and 

the stage of development
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Crop coefficients (K) - Cherry

ETcrop = ETref × K

Leaf out Full canopy Leaf Drop
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Crop coefficients (K) - Cherry

July 4 

ETref (RPET) = 0.187 in/day

Kcrop = 1.05

ETcrop = 0.187 × 1.05 = 0.196 in/day

ETcrop = ETref × Kcrop
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Crop coefficients

USU Extension Website:

http://fruit.usu.edu

Cherry

Apple

Peach

Strawberry

Caneberry

Raspberry

Blackberry
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Soil Water Content
�Saturated soil
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Measuring Soil Moisture: 

Methods

• Soil Matric Potential (tension or suction)

Low number = more water

Indicates how hard a plant has to “pull” to get water

• Volumetric Water Content

Indicates the amount of water needed to recharge the soil
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Determining Soil Moisture: 

Tensiometer

• Soil matric potential

(tension or suction)

• Units = Centibars

– Range 0 to 75 centibars

Low number = more water
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Determining Soil Moisture: 

Electrical resistance blocks

• Electrical conductivity

Low number (resistance) = more 

water

• Units = Centibars

– Range 0 to 200 centibars

• Price: 

– Sensors: $40 to $60 each

– Meter: $300

• Readings vary by soil type

– Require good soil contact

– Salinity artificially elevates readings
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Determining Soil Moisture: 

Resistance Block

Resistance block readings 

in different soils

• Maximum readings 

(200)

– Fine soil 45% depleted

– Course soil 90% 

depleted
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Determining Soil Moisture: 
Electromagnetic Probes

• Measure volumetric water content
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Determining Soil Moisture: 

Volumetric water – Sentek

• Requires access tube

– Capacitance of magnetic field

– Measures very close to the 

tube

– Tube installation is critical

– Lengths of 3 and 4.5 feet

• Price: 

– Probe $2,600 - $2,700

– Access tubes $55 - $60
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Interpreting Volumetric Water
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Determining Soil Moisture: 

Where to measure?

• Monitoring depths

– 6 to 8”

– 24”
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Determining Soil Moisture: 

Automated system

• Dedicated data loggers

– WaterMark ($400 - $600)

– M.K. Hanson

– Watchdog

• Linked to weather station
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Learning from an automated 

system

• 10-year-old peach block

• Box Elder County

• Under-tree sprinklers

• Clean cultivated soil

• Data logger

– 6”

– 18”

– 2.5’
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Soil moisture
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Soil moisture
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Soil moisture
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• Mid-day stem water potential

– How hard is the tree “pulling” to get 

water?

• Practical for a grower?

Plant-based system:

What is the tree feeling?
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Regulated Deficit Irrigation

• Deficit ≡ less coming in than going out

deficit irrigaLon ≡ intenLonal drought stress

• Regulated ≡  specific Lming and severity

• Why?

– Save water

– Induce some type of favorable crop response
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Regulated Deficit Irrigation (RDI)

• Grape

– Fruit quality

• Color

• Sugar

• Flavors

– May reduce fruit size!

• Apple

• Peach

• Sweet cherry

Kriedemann and Goodwin
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RDI for Tart Cherry?

• Water savings

• Reduced shoot growth?

• Improved fruit quality
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RDI for Tart Cherry?

• Water savings.

• Reduced shoot growth?

• Improved fruit quality.

• Improved tree health.
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Growth Stages – fruit development
Tukey and Young (1939)
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• 2007 and 2008

– Moderate crop load

– No effect on yields

– Only slight effect on fruit size

– Improved fruit quality

– Reduced trunk injury
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• 2009

– Heavy bloom and very good fruit set

– Huge crop load

– Irrigation deficit reduced yields

– Reduced fruit size (lower packout)

– Tree mortality
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Mid-day stem water potential
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Measurement methods

• Stomatal conductance

• Leaf temperature

• Leaf water potential

• Stem water potential

Plant-based approaches
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Measurement methods

• Stomatal conductance

• Leaf temperature

Canopy temperature?

• Leaf water potential

• Stem water potential

2011 Research
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• Specific needs

• Light breeze

• Clear sky

• Low humidity

• Uniform canopy

• Moderate crop load

• Careful positioning (background)

Canopy Temperature
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• Xylem water potential?

Plant-based approach
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Summary
• Weather-based scheduling

– Resources available in Michigan

• Soil moisture monitoring

– Automated systems useful to 

fine tune timing and quantity

• Plant water status 

– Technology is evolving

• Deficit irrigation

– Can reduce trunk injury

– Proceed with caution
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