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Irrigation Scheduling Options
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Soil Water 
Content
(soil moisture 
measurement)

Wilting Point
(empty)

Field Capacity
(full)

Deep Percolation 
= Overflow

Irrigation or
Precipitation 

= Water In

ET = 
Water Out

Water Holding Capacity (AW * Rz)
= Size of Reservoir

Soil is a Water & Nutrient Reservoir



How Big is Your Reservoir?
How much water can it hold? When will it be empty?
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Estimate ET

ETc = ETr x Kc

ETc = crop evapotranspiration
ETr = evapotranspiration rate of a reference crop 

(alfalfa). Function of the weather.
Kc = crop coefficient. Function of the plants.



ET and Weather
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Production Reduction Function

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

110%

0%10
%

20
%

30
%

40
%

50
%

60
%

70
%

80
%

90
%

10
0%

% of Available Water

%
 o

f M
ax

im
um

 P
ro

du
ct

io
n

FC PW
P

M
AD



G ood Irriga tion  M anagem ent
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 S im ple  so il w ater ba lance based on E T .
 D esigned fo r use  on  a  sm art phone, bu t 

usab le  on  any desktop  w eb brow ser.
 D esigned fo r usab ility  #1 .
 Q uick &  easy to  se t up .
 A utom atica lly  pu lls  E T  data  from  se lected  

w eather s ta tions.
 C an run  on  any w eather ne tw ork w ho ’s  

da ta  can be  au tom atica lly  accessed.





















S pecific  he lp  
link  on  every  

screen



A dd itiona l Fea tures
 C opy se ttings from  an ex is ting  fie ld  fo r 

qu ick  se tup /rese t fo r new  year.
 O ne-w eek E Tc forecast

 N W S  m ax &  m in  fo recast &  H argreaves eq tn .
 C an use hrs o f irriga tion  run  tim e ins tead 

o f inches o f app lied  w ater.  
 In tegra ted  ca lcu la to rs  to  he lp  ca lc app . ra te .

 O ption  fo r no tifica tions v ia  em ail o r tex t.
 D ow nload a ll da ta  to  a  .csv from  fu ll-page.



http://weather.wsu.edu/ism
Google it!

Or search wherever you find 
your mobile phone apps.

http://weather.wsu.edu/ism


SOIL MOISTURE SENSORS



Viticu ltu re &  E no logy P rogram

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.



Viticu ltu re &  E no logy P rogram

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
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Neutron Probe



Viticu ltu re &  E no logy P rogram

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
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Capacitance Probes
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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



Viticu ltu re &  E no logy P rogram

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 
50% MAD for grapes.  Refine this using 
feedback from plants and experience.
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Tensiometers



Viticu ltu re &  E no logy P rogram

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”
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Resistance



Viticu ltu re &  E no logy P rogram

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



Viticu ltu re &  E no logy P rogram

Practical use of Tension-Based Soil 
Moisture Sensors

• Start with 30-50 centibars as irrigation point 
for no stress.  

• Increase to 80 centibars or higher for 
imposed 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.
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Soil Moisture Sensors
The “Look and Feel Method”

• Advantages
• Cheap
• Easy

• Weaknesses
• Subjective -

especially w/ dry 
soil.



Viticu ltu re &  E no logy P rogram

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!



Viticu ltu re &  E no logy P rogram

M ost im portan t th ing  is :
•D o S om eth ing !
•S top  G uess ing .

You can ’t m anage w hat you  
don ’t m easure .$4,500

$50
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