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Water Management in Permanent Crops

 What are the options? What are the options?

I. Do a better job with the irrigation system you have.

! Irrigation Scheduling – when & how much to apply.

! ET scheduling with soil moisture monitoring backup.



Irrigation Scheduling:

!! Measure evapotranspiration (ET).Measure evapotranspiration (ET).

Evaporation from the soilEvaporation from the soil

++

Transpiration from the plantTranspiration from the plant



ET irrigation scheduling:

Accessing CIMIS data:

! Go through the Department of Water
Resources

www.cimis.water.ca.gov

! Univ. of CA  IPM website:

                                      www.ipm.ucdavis.edu





Real-time Reference ET (ETo)



Evapotranspiration Estimation:

! CIMIS weather stations predict the ET of pasture
grass (Reference ET = ETo).

! Convert the reference ET (ETo) to your crop’s
ET (ETcrop) using a crop coefficient (kc).



Determining Crop ET:

  Crop ET  =  Reference ET  x  Crop Coefficient

ETcrop  =          ETo           x             kc

Crop Coefficients:  CIMIS website or

http://anrcatalog.ucdavis.edu/SoilWaterIrrigation/8212.aspx



Convert tree water use (in/day to gal/day for
microirrigation systems):

Water use                 Tree Tree water

by the tree = spacing x      use       x 0.623

(gal/day)                 (ft2)   (in/day)

Example:  Tree spacing = 16 ft. x 22 ft. =  352 ft2

             Tree water use = 0.25 in./day

Water use by

the tree        = 352 ft2  x  0.25 in/day  x  0.623

(gal/day)

       = 55 gal/day



Historical ET estimates:

  Almond historical ET - inches during period

Source:  http://anrcatalog.ucdavis.edu/SoilWaterIrrigation/8212.aspx



Determining Crop ET:

Using ET info. tells you when and how much to
irrigate.

Works very well when verified using soil
monitoring.



Soil Moisture Monitoring:



Irrigation Scheduling helps you be an Efficient
irrigator.
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What is Being Efficient?

!!   Only putting on as much water as the trees or
vines need.

! Most of the water need is for evapotranspiration
(ET), but part of the need can be for salinity
control, etc.



What is Irrigation Efficiency?

! Irrigation Efficiency

! What portion of the applied water is beneficially used?

Beneficial Uses Losses

Plant water needs Deep percolation

Salinity control Runoff not reused

Frost protection
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What is Irrigation Efficiency?

! Irrigation Efficiency

! What portion of the applied water is beneficially used?

! Plant water needs (Evapotranspiration = ET) is the
predominant beneficial use.

! Runoff is usually not a problem when using
microirrigation, but can be with sprinkler or surface
irrigation.
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Irrigation Efficiency

! Irrigation Efficiency

! Irrigation efficiency compares how much water you
apply with how much the orchard or vineyard needs
(usually from ET info.).

! Know the application rate.

Document to download

at website:

http://schwankl.uckac.edu
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Irrigation Efficiency & Irrigation Uniformity

! Irrigation Efficiency

! Irrigation efficiency compares how much water you
apply with how much the orchard needs (usually from
ET info.).

! It does not tell you anything about where the water was
applied.  Was it evenly applied across the whole
orchard or vineyard?

! To describe where it is applied, we use Irrigation
Uniformity.



Irrigation Uniformity?

! Irrigation Uniformity

! Measure of how evenly the water was applied.

! Uniformity needs to be measured in the orchard or
vineyard. Pretty easy with sprinklers or microirrigation
systems.  Really tough with surface irrigation.
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! Some plants are over-watered, some are under-watered, some plants
get the correct amount.



Irrigation Uniformity

! Irrigation Uniformity

! What is the impact of poor irrigation uniformity?

! Some plants are over-watered, some plants are under-watered, some
plants get the correct amount.

! To make sure that most trees or vines get adequate water, we end up
over-watering much of the orchard or vineyard.



New Irrigation System:

If can’t achieve the irrigation efficiency you want using your
current irrigation system, replace existing system with a new
irrigation system (usually solid-set sprinklers or microirrigation).



New Irrigation System:

! Still need to do good irrigation scheduling.



New Irrigation System:

! Still need to do good irrigation scheduling.

! Still need to know application rate so can run the system for
the correct time.



New Irrigation System:

! Still need to do good irrigation scheduling.

! Still need to know application rate so can run the system for
the correct time.

! So, what did you gain?



New Irrigation System:

! Still need to do good irrigation scheduling.

! Still need to know application rate so can run the system for
the correct time.

! So, what did you gain?

1. Improved Irrigation Uniformity.
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! Still need to do good irrigation scheduling.

! Still need to know application rate so can run the system for
the correct time.

! So, what did you gain?

1. Improved Irrigation Uniformity.

2. CONTROL over water applications.

! Ability to apply a small amount of water frequently.
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! Still need to do good irrigation scheduling.

! Still need to know application rate so can run the system for
the correct time.

! So, what did you gain?

1. Improved Irrigation Uniformity.

2. CONTROL over water applications.

3. Control plant water status to keep plant happy all the time.

! If vines, can intentionally deficit irrigate.



New Irrigation System:

! Still need to do good irrigation scheduling.

! Still need to know application rate so can run the system for
the correct time.

! So, what did you gain?

1. Improved Irrigation Uniformity.

2. CONTROL over water applications .

3. Control plant water status to keep plant happy all the time.

4. You are now poorer - $1000/acre or more.
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New Irrigation System

What Do You Need to Look Out For?

! Microirrigation

! Maintenance – Clogging & Leaks

Available at:Available at:

http://anrcatalog.ucdavis.edu/Irrigation/21637.aspx
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New Irrigation System

What Do You Need to Look Out For?

! Microirrigation

! Maintenance – Clogging & Leaks

! Long Irrigation Set Times

! Limited stored soil moisture



Questions?
Larry Schwankl

559-646-6569       e-mail: schwankl@uckac.edu

For Powerpoint presentation and microirrigation system evaluation
handout, go to:

http://schwankl.uckac.edu


