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Determining an Irrigation Schedule

Step 1:  Determine how much water the trees are using -
how 

much you want to apply.

Step 2:  Determine the application rate of the irrigation
system.

Step 3:  Determine the irrigation hours.



Irrigation Scheduling - Methods

1. Monitor the plant.
2. Monitor the soil.
3. Monitor the weather.





Plant monitoring:
Pressure chamber (pressure bomb).





Plant monitoring:
Plant monitoring tells us when to irrigate, but it 
doesn’t tell us how much to irrigate.



Irrigation Scheduling - Methods
1. Monitor the tree.
2. Monitor the soil.
3. Monitor the weather.



Tools for Monitoring Soil Moisture
Augers, push probes, shovels, etc.

Don’t discount it just because it isn’t 
fancy.
Works well for checking out problems.



Tools for Monitoring Soil Moisture

Augers, push probes, shovels, etc.
Tensiometers
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Tensiometers
Measures soil moisture tension.



Tensiometers

Tells you when to irrigate but not how 
much



Tools for Monitoring Soil Moisture

Augers, push probes, shovels, etc.
Tensiometers
Electrical resistance blocks



Soil Moisture Blocks



Electrical Resistance Blocks
Can be used with a data logger to keep record -
very handy.



Electrical Resistance Blocks

Can be used with a data logger to keep record -
very handy.

Tells you when to irrigate but not how much



Tools for Monitoring Soil Moisture

Augers, push probes, shovels, etc.
Tensiometers
Electrical resistance blocks

Dielectric constant devices



Dielectric Constant Devices

Dielectric constant is a measure of the 
ability of a material to establish an 
electric field.

The dielectric constant for soil is much 
different than for water.



Dielectric Constant Devices

Can be used with a data logger for continual 
readings.
Cost

When calibrated, dielectric constant devices tell 
you when and how much to irrigate.



Soil Moisture Monitoring

An important issue is placement of the 
soil moisture monitoring device!!!
Particularly an issue with microirrigation.



Irrigation Scheduling - Methods
1. Monitor the tree.
2. Monitor the soil.
3. Monitor the weather.



Weather monitoring:
Measure evapotranspiration (ET).

Evaporation from the soil 
+

Transpiration from the plant





Weather monitoring:
Evapotranspiration estimates:

Historical averages.
Real-time measurements.



Where do you get ET estimates?



Historical ET estimates:
Citrus historical ET - in/day during period

Orland
Date Citrus ET

in/day

Mar 16-31 0.05
Apr 1-15 0.08
Apr 16-30 0.09
May 1-15 0.11

May 16-31 0.11
Jun 1-15 0.14
Jun 16-30 0.15
July 1-15 0.17

July 16-31 0.17
Aug 1-15 0.19

Aug 16-31 0.15
Sept 1-15 0.15
Sept 16-30 0.12
Oct 1-15 0.11

Oct 16-31 0.08
Nov 1-15 0.04
Nov 16-30 0.03
Dec 1-15
Dec 16-31

Total 29.61



Real-Time Weather Monitoring:
Measure evapotranspirtation (ET).
CIMIS weather stations predict the ET of pasture 
grass (Reference ET = ETo).





Accessing CIMIS data:

Go through the Department of Water 
Resources

www.cimis.water.ca.gov

Univ. of CA  IPM website:
www.ipm.ucdavis.edu

http://www.ipm.ucdavis.edu/




Weather monitoring:
Measure evapotranspirtation (ET).

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 Coefficient for Citrus (kc ) = 0.65



Irrigation scheduling example:



Citrus water use example:

Date ETo kc ETcitrus
(in.) (in.)

7/4/08 0.22 0.65 0.14

ETcrop =  ETo x   kc



Determining Crop ET:  

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

Works very well when verified using plant or 
soil monitoring.



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

Water use Tree Tree water
by the tree = spacing x use x 0.623

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

Example:  Tree spacing = 11 ft. x 20 ft. =  220 ft2

Tree water use = 0.14 in./day

Water use by:
the tree = 220 ft2 x  0.14 in/day  x  0.623
(gal/day)         

= 19 gal/day



Table 1.  Tree water use (gallons/day) for various plant spacing and tree water use (in/day).

Tree
spacing
(ft2)

0.05 0.1 0.15
ET (in/day)

0.2 0.2
5

0.3 0.35 0.4

50 2 3 5 6 8 9 11 12
100 3 6 9 12 16 19 22 25
150 5 9 14 19 23 28 33 37
200 6 12 19 25 31 37 44 50
250 8 16 23 31 39 47 55 62
300 9 19 28 37 47 56 65 75
350 11 22 33 44 55 65 76 87
400 12 25 37 50 62 75 87 100
450 14 28 42 56 70 84 98 112
500 16 31 47 62 78 94 109 125

Tree spacing (ft2) = row spacing (ft) x tree spacing with the row (ft)



Application Number of Discharge rate
rate (gal/hr)   =   emission devices   x   per emission device

(gal/hr/emitter)

Example: Microsprinklers:  1 microsprinkler per tree
Discharge rate per micro:  10 gal/hr.

Application rate (gal/hr): = 1 micro/tree  x 10 gal/hr per 
microsprinkler

= 10 gal/hr.

Determine irrigation system application rate:



Determine hrs. of operation/day:

Hours of operation per day =    Tree water use (gal/day)
Application rate (gal/hr)

Example:

Microsprinklers: Tree water use (gal/day) = 19 gal/day
Application rate (gal/hr) = 10 gal/hr

Hours of operation per day = 19 gal/day ÷ 10 gal/hr
= 2 hrs/day

Choose irrigation frequency to match your conditions.



Questions?
Larry Schwankl
559-646-6569
e-mail:  schwankl@uckac.edu

web site:  schwankl.uckac.edu

mailto:Schwankl@uckac.edu
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