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 Field Capacity (FC):  Maximum amount of 
water that a soil can hold indefinitely against 
gravity (% of volume)

 Permanent Wilting Point (PWP):  The amount 
of water remaining in the soil after plants can no 
longer pull water from the soil (wilt & die)

 Available Water (AW) = FC – PWP

 Management Allowable Deficit (MAD): percent 
deficit of Available Water (AW) that management 
will accept





Soil Texture and Available Water

Soil Texture Available Water (AW) 
in/ft

Coarse Sand 0.2 - 0.8
Fine Sand 0.7 - 1.0

Loamy Sandy 0.8 - 1.3
Sandy Loam 1.1 - 1.6

Fine Sandy Loam 1.2 - 2.0
Silt Loam 1.8 - 2.8

Silty Clay Loam 1.6 - 1.9
Silty Clay 1.5 - 2.0

Clay 1.3 - 1.8
Peat Mucks 1.9 - 2.9



Production Reduction Function
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Water Balance
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ET and Weather
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Washington Ag Weather Network

http://weather.wsu.edu/



AWN Models



Select Station and Dates



Water Use

Select Crop



ET Report



Example Soil Water Budget

 Sand: AW = 1 in/ft
 Effective rooting depth: 2.5 ft
 Total water holding capacity: 2in/ft x 2.5ft=5in
MAD: 30%
 Irrigation Efficiency: 75%
 Soil water deficit at MAD: 5 in * 30% = 1.5 in



Example Soil Water Budget cont..

Daily ET rate: 0.25 in/day (or use actuals 
from web site)

 Time to dewater full profile to MAD:
1.5 in / 0.25 in/day =  6 days

 Irrigation Efficiency: 75%
 Irrigation Amount: 1.5 in / 75% = 2 in
How long does it take to put on 2 in?



Good Irrigation Management
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Poor Irrigation Management
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Methods Used in Washington to 
Determine When to Irrigate
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Levels of Irrigation Scheduling

 Same schedule all season / Guessing
 Kicking the dirt / Looking at the plants

 Look and feel method using shovel or soil 
probe

 Checkbook method / ET (AgWeatherNet)
 Soil moisture monitoring
 Neutron probe + checkbook
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Soil Moisture Sensors



Soil Moisture Sensors
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”



Soil Moisture Sensors
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



RESISTANCE



Soil Moisture Sensors
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Soil Moisture Sensors
Neutron Probe

 Strengths
 Accurate
 Gives soil water content
 Large soil sample area
 Unaffected by salinity or 

temperature
 Repeatable
 Easy to sample at different 

depths

 Weaknesses
 Highly regulated (nuclear 

device)
 Can’t leave in the field
 Expensive



Soil Moisture Sensors
Dielectric constant/Capacitance

 Strengths
 Usable trends
 Gives soil water content
 Easy to log data (real-time)

 Weaknesses
 Imperfect accuracy
 Inconsistent (high variability)
 Small sample area
 Can be expensive
 Proper installation is critical, 

and difficult to do
 Affected by salinity and 

temperature



Soil Moisture Sensors
The “Look and Feel Method”

 Advantages
 Cheap
 Easy
 Forces you to get 

out in the field
 Weaknesses

 Subjective



Soil Moisture Sensors
Summary

Neutron Probe is still the best.
 All others are not as accurate, and are not 

as repeatable to varying degrees
Most sensors will give a trend that is 

usable for irrigation scheduling.
 Proper installation of sensors is critical and 

must be done right or data is worthless
Not all sensors are suitable to all soil types



Washington Irrigation Guide
 http://www.wa.nrcs.usda.gov/technical/ENG/irrigat

ion_guide/index.html

Extension Irrigation Publications
 http://pubs.wsu.edu/cgi-bin/pubs/index.html

Web Soil Survey
 http://websoilsurvey.nrcs.usda.gov
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