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How do I irrigate?

When do I start?

How much do I irrigate?

How do I know it’s working?
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When do we start irrigating?

“Short answer: wait for the tree to 
tell you when it needs water.”

-Ken Shackel
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Stem Water Potential
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Pressure Chamber

Measures Tree Stress

Read between 1 and 3 pm

Based on baseline values for 
each crop

Dependent on temperature and 
relative humidity
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How do I work this thing?
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Stem Water Potential

http://www.sacvalleyorchards.com
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Video courtesy of Cameron Zuber, UCCE
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“Baseline”
T a b le  1.  Va lue s o f mid d a y s te m wa te r p o te ntia l (SWP in Ba rs  te ns io n) to  e xp e ct fo r 

fully  irrig a te d  wa lnut  tre e s  und e r d iffe re nt co nd itio ns  o f a ir te mp e ra ture  a nd  re la tive  humid ity .

 (Table courtesy of Ken Shackel, Department of Pomology, University of California Davis)

Air
Temp (F) 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85

60 -3.8 -3.7 -3.7 -3.6 -3.6 -3.5 -3.5 -3.4 -3.3 -3.3 -3.2 -3.2 -3.1 -3.1 -3.0 -2.9
62 -3.9 -3.8 -3.8 -3.7 -3.6 -3.6 -3.5 -3.4 -3.4 -3.3 -3.3 -3.2 -3.1 -3.1 -3.0 -3.0
64 -4.0 -3.9 -3.8 -3.8 -3.7 -3.6 -3.6 -3.5 -3.4 -3.4 -3.3 -3.2 -3.2 -3.1 -3.0 -3.0
66 -4.0 -4.0 -3.9 -3.8 -3.8 -3.7 -3.6 -3.5 -3.5 -3.4 -3.3 -3.3 -3.2 -3.1 -3.1 -3.0
68 -4.1 -4.1 -4.0 -3.9 -3.8 -3.8 -3.7 -3.6 -3.5 -3.5 -3.4 -3.3 -3.2 -3.2 -3.1 -3.0
70 -4.2 -4.1 -4.1 -4.0 -3.9 -3.8 -3.7 -3.7 -3.6 -3.5 -3.4 -3.3 -3.3 -3.2 -3.1 -3.0
72 -4.3 -4.2 -4.2 -4.1 -4.0 -3.9 -3.8 -3.7 -3.6 -3.6 -3.5 -3.4 -3.3 -3.2 -3.1 -3.0
74 -4.4 -4.3 -4.2 -4.2 -4.1 -4.0 -3.9 -3.8 -3.7 -3.6 -3.5 -3.4 -3.3 -3.2 -3.1 -3.1
76 -4.5 -4.4 -4.3 -4.3 -4.2 -4.1 -4.0 -3.9 -3.8 -3.7 -3.6 -3.5 -3.4 -3.3 -3.2 -3.1
78 -4.7 -4.6 -4.5 -4.4 -4.2 -4.1 -4.0 -3.9 -3.8 -3.7 -3.6 -3.5 -3.4 -3.3 -3.2 -3.1
80 -4.8 -4.7 -4.6 -4.5 -4.3 -4.2 -4.1 -4.0 -3.9 -3.8 -3.7 -3.6 -3.5 -3.3 -3.2 -3.1
82 -4.9 -4.8 -4.7 -4.6 -4.5 -4.3 -4.2 -4.1 -4.0 -3.9 -3.7 -3.6 -3.5 -3.4 -3.3 -3.1
84 -5.1 -4.9 -4.8 -4.7 -4.6 -4.4 -4.3 -4.2 -4.1 -3.9 -3.8 -3.7 -3.5 -3.4 -3.3 -3.2
86 -5.2 -5.1 -5.0 -4.8 -4.7 -4.5 -4.4 -4.3 -4.1 -4.0 -3.9 -3.7 -3.6 -3.5 -3.3 -3.2
88 -5.4 -5.2 -5.1 -4.9 -4.8 -4.7 -4.5 -4.4 -4.2 -4.1 -3.9 -3.8 -3.6 -3.5 -3.4 -3.2
90 -5.6 -5.4 -5.2 -5.1 -4.9 -4.8 -4.6 -4.5 -4.3 -4.2 -4.0 -3.9 -3.7 -3.6 -3.4 -3.2
92 -5.7 -5.6 -5.4 -5.2 -5.1 -4.9 -4.7 -4.6 -4.4 -4.3 -4.1 -3.9 -3.8 -3.6 -3.4 -3.3
94 -5.9 -5.7 -5.6 -5.4 -5.2 -5.0 -4.9 -4.7 -4.5 -4.4 -4.2 -4.0 -3.8 -3.7 -3.5 -3.3
96 -6.1 -5.9 -5.7 -5.6 -5.4 -5.2 -5.0 -4.8 -4.6 -4.4 -4.3 -4.1 -3.9 -3.7 -3.5 -3.3
98 -6.3 -6.1 -5.9 -5.7 -5.5 -5.3 -5.1 -4.9 -4.8 -4.6 -4.4 -4.2 -4.0 -3.8 -3.6 -3.4
100 -6.5 -6.3 -6.1 -5.9 -5.7 -5.5 -5.3 -5.1 -4.9 -4.7 -4.5 -4.2 -4.0 -3.8 -3.6 -3.4
102 -6.8 -6.6 -6.3 -6.1 -5.9 -5.7 -5.4 -5.2 -5.0 -4.8 -4.6 -4.3 -4.1 -3.9 -3.7 -3.4
104 -7.0 -6.8 -6.6 -6.3 -6.1 -5.8 -5.6 -5.4 -5.1 -4.9 -4.7 -4.4 -4.2 -4.0 -3.7 -3.5
106 -7.3 -7.0 -6.8 -6.5 -6.3 -6.0 -5.8 -5.5 -5.3 -5.0 -4.8 -4.5 -4.3 -4.0 -3.8 -3.5
108 -7.6 -7.3 -7.0 -6.8 -6.5 -6.2 -6.0 -5.7 -5.4 -5.2 -4.9 -4.6 -4.4 -4.1 -3.8 -3.6
110 -7.8 -7.6 -7.3 -7.0 -6.7 -6.4 -6.2 -5.9 -5.6 -5.3 -5.0 -4.7 -4.5 -4.2 -3.9 -3.6
112 -8.1 -7.8 -7.5 -7.2 -7.0 -6.7 -6.4 -6.1 -5.8 -5.5 -5.2 -4.9 -4.6 -4.3 -4.0 -3.7
114 -8.5 -8.1 -7.8 -7.5 -7.2 -6.9 -6.6 -6.3 -5.9 -5.6 -5.3 -5.0 -4.7 -4.4 -4.0 -3.7
116 -8.8 -8.5 -8.1 -7.8 -7.5 -7.1 -6.8 -6.5 -6.1 -5.8 -5.5 -5.1 -4.8 -4.4 -4.1 -3.8
118 -9.1 -8.8 -8.4 -8.1 -7.7 -7.4 -7.0 -6.7 -6.3 -6.0 -5.6 -5.3 -4.9 -4.5 -4.2 -3.8
120 -9.5 -9.1 -8.8 -8.4 -8.0 -7.6 -7.3 -6.9 -6.5 -6.1 -5.8 -5.4 -5.0 -4.6 -4.3 -3.9

Air Relative Humidity
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Finding Baseline

T a b le  1.  Va lue s o f mid d a y s te m wa te r p o te ntia l (SWP in Ba rs  te ns io n) to  e xp e ct fo r 
fully  irrig a te d  wa lnut  tre e s  und e r d iffe re nt co nd itio ns  o f a ir te mp e ra ture  a nd  re la tive  humid ity .

 (Table courtesy of Ken Shackel, Department of Pomology, University of California Davis)

Air
Temp (F) 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85

60 -3.8 -3.7 -3.7 -3.6 -3.6 -3.5 -3.5 -3.4 -3.3 -3.3 -3.2 -3.2 -3.1 -3.1 -3.0 -2.9
62 -3.9 -3.8 -3.8 -3.7 -3.6 -3.6 -3.5 -3.4 -3.4 -3.3 -3.3 -3.2 -3.1 -3.1 -3.0 -3.0
64 -4.0 -3.9 -3.8 -3.8 -3.7 -3.6 -3.6 -3.5 -3.4 -3.4 -3.3 -3.2 -3.2 -3.1 -3.0 -3.0
66 -4.0 -4.0 -3.9 -3.8 -3.8 -3.7 -3.6 -3.5 -3.5 -3.4 -3.3 -3.3 -3.2 -3.1 -3.1 -3.0
68 -4.1 -4.1 -4.0 -3.9 -3.8 -3.8 -3.7 -3.6 -3.5 -3.5 -3.4 -3.3 -3.2 -3.2 -3.1 -3.0
70 -4.2 -4.1 -4.1 -4.0 -3.9 -3.8 -3.7 -3.7 -3.6 -3.5 -3.4 -3.3 -3.3 -3.2 -3.1 -3.0
72 -4.3 -4.2 -4.2 -4.1 -4.0 -3.9 -3.8 -3.7 -3.6 -3.6 -3.5 -3.4 -3.3 -3.2 -3.1 -3.0
74 -4.4 -4.3 -4.2 -4.2 -4.1 -4.0 -3.9 -3.8 -3.7 -3.6 -3.5 -3.4 -3.3 -3.2 -3.1 -3.1
76 -4.5 -4.4 -4.3 -4.3 -4.2 -4.1 -4.0 -3.9 -3.8 -3.7 -3.6 -3.5 -3.4 -3.3 -3.2 -3.1
78 -4.7 -4.6 -4.5 -4.4 -4.2 -4.1 -4.0 -3.9 -3.8 -3.7 -3.6 -3.5 -3.4 -3.3 -3.2 -3.1

Air Relative Humidity

Example: Day temperature is 74 degrees F, relative humidity is 40%
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Ok, now what?

• 1 to 2 bars below baseline

• Previous studies have 
shown:
• Walnut trees 

behave better 
when below 
baseline (more 
negative)

• No significant 
differences in 
yield up to 2 bars 
below baseline
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Example:

• Pressure chamber gauge reads -4.5 bars
• Baseline for given temp and RH is -4.0 bars

– Do I irrigate or do I wait?
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You Wait!

• -4.5 – (-4.0)=(-0.5) bars from baseline

Baseline
0.5 positive bars
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Come back to recheck….

• Pressure chamber 
gauge reads -6.5 bars

• Baseline for given 
temp and RH is -4.5 
bars

-6.5 – (-4.5) = (-2.0) bars 
from baseline

Baseline

2 negative bars
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How much water?

• Evapotranspiration 
estimates

• Weekly emails via UCCE
• Calculations provided by 

the Department of Water 
regulations (DWR)

• Use as a guide, not gospel
• Follow up with SWP 

measurements
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Was the irrigation effective?

• Take SWP again
– Example:

• Pressure chamber 
gauge reads -2.5 bars

• Baseline for given 
temp and RH is -4.5 
bars

(-2.5)-(-4.5) = 2.0 bars 
from baseline

Baseline

2 positive bars
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What about Soil Sensors?

Tell you what’s happening to the moisture….
…..but not necessarily how/when to irrigate
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2018

2019

2020
Delayed irrigation treatment
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Thanks for your 
support and 

attention!
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