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Evaporative Cooling?

 Works!  But only when the canopy is wet.

 On hot days, a wet canopy dries quickly.

 Requires fast pivots, small amounts/pass

 Might get behind in irrigation.

 Solid set – low flow, sprinklers must stay 

on during the hot part of day.

 Requires lots of water

 Saturated soils, 

 Root rot problems, 

 Leached nitrates, etc



 Drip irrigating under plastic is very efficient, 
i.e. very little water lost to evaporation

 Use less water when dripping under plastic

 “Out of site, out of mind”

 Check soil water status frequently

 Use information based irrigation scheduling

 Saturated soil conditions promote root rot.



Over-Irrigating

 Increased incidence of plant diseases

 Blights, molds, rots, wilts

 Less oxygen in root zone = yield loss

 Root rot

 Reduced storability for many vegetables

 Additional labor, pumping, wear and tear 

on irrigation equipment.

 Leached fertilizers

 Difficulty with harvesting and cultural 

operations



Soil Moisture Sensors



Where to put them?

• Field location

 Not right on the edge of the field.

 Average soil condition?

 Lowest water holding capacity (sandy). 

• Depths

 (1) Middle of root zone.

 (2) 1/3 – middle, and bottom of root zone.

 (3) Top, middle, and bottom of root zone.

 Top sensors tell you when to water, bottom shows 

more severe stress, and shows water holding 

capacity of soil… how much.



Where to put them?

• Field location

 Not right on the edge of the field.

 Average soil condition?

 Or, lowest water holding capacity (sandy). 

• Depths

 (1) Middle of root zone.

 (2) 1/3 – middle, and bottom of root zone.

 (3) Top, middle, and bottom of root zone.

 Top sensors tell you when to water, bottom 

shows more severe stress, and shows water 

holding capacity of soil… how much.

1 2 3



Capacitance Probes



Capacitance Sensors



Capacitance Sensors

 Strengths

 Gives soil water content

 Easy to log data (real-time)

 Weaknesses

 Small sample area

 Highly dependant on very local soil structure

 Inconsistent (high variability)

 Can be expensive

 Proper installation is critical, and not always easy

 Affected by salinity and temperature



Practical use of Soil Content Sensors 
(capacitance, neutron probe)

• Measure as soon as soil thaws = field 

capacity, or 24 hrs after heavy irrigation

• Then use AWC by soil texture and start

with 30-50% of this for maximum 

depletion for vegetables.  

• Refine these using feedback from plants 

and experience.



Tensiometers



Tensiometers

 Strengths

 Soil water tension (same as plant sees)

 Less expensive

 Widely used, studied and accepted

 Not affected by salinity

 Weaknesses

 Small sample area

 Indicates “when” to irrigate, not “how much”



Resistance



Resistance type

 Strengths

 Inexpensive

 Usable trends

 Give soil water potential (same as plant 
sees)

 Easy to log data

 Weaknesses

 Affected by salinity

 Imperfect accuracy

 Samples small area



Practical use of Tension-Based Soil 

Moisture Sensors

• Start with 20-40 centibars as irrigation point for 

no stress.  

• Correlate numbers to crop condition, then use 

numbers in future to indicate degree of soil 

dryness.  

• Watch deep sensor after an irrigation to 

indicate depth of penetration.



Soil Moisture Sensors
The “Look and Feel Method”

 Advantages

 Cheap

 Easy

 Weaknesses

 Subjective -

especially w/ 

dry soil.



Look and Feel

• May take time and experience to train 

yourself to do this correctly.  

• Start with the NRCS pamphlet 

recommendations

• Refine your techniques for your particular 

soil by condition of soil at particular crop 

stress points, or correlated with a soil 

sensor.

• Go deep!



Soil Moisture Sensors

• Neutron Probe is most accurate (consultants).

• Most sensors will give a trend that is usable for 

irrigation scheduling.

• Proper installation of sensors is critical and must 

be done right for good data

• Actually using the sensor data is most important!

• Keep records… calibrate yourself using numbers, 

crop response and experience

• Hire a consultant and watch them.



Soil Water Balance

Water In  =  Water Out  +- Storage



 Simple soil water balance based on ET.

 Designed for use on a smart phone, but 

usable on any desktop web browser.

 Designed for usability #1.

 Quick & easy to set up.

 Automatically pulls ET data from selected 

weather stations.







iPhone

iPad

iPod

weather.wsu.edu/ism

in Safari

Then…



Then



Looks and 

behaves like an 

app!  

runs in Safari



Android



Android

Google Play 

Store



http://weather.wsu.edu/ism

Google “Irrigation Scheduler Mobile”



Most important thing is:

•Do Something.

•Collect some data.
You can’t manage what you 

don’t measure.
$4,500



Water Management.

Its worth the effort!

R. Troy Peters

Extension Irrigation Engineer


