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Why is irrigation scheduling challenging?
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1. Deciding when to 
irrigate 

2. Deciding how 
much to irrigate

Irrigation Scheduling
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BMP Project

Ø Irrigation based on soil moisture sensors (Hortau)
Ø Amounts of irrigation based on crop ET calculations (ETc

= ETo*Kc)

Results:
ü Soil moisture was quickly depleted after irrigations
ü If soil moisture sensors data were ignored, the crop 

would wilt quickly
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at 8in depth

Irrigation amounts: ETc (ETo x Kc) + 30% LR

Soil Moisture Threshold Study



Soil Water Potential Thresholds
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Irrigation Management Context

• Overall, most irrigators over-irrigate early in the 
season and under-irrigate later

• Why? Mostly lack of information
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Summer-Planted
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Crop Evapotranspiration (ETc)
ETc = ETo x Kc



Water
recommendation

Kc modified based 
on canopy growth

x

ETo 20%

60%

90%

https://cimis.water.ca.gov

https://cimis.water.ca.gov/


ET Stations

Station 1 – Full (Sonic anemometer with TC) Station 2 – Lite (2 TCs)

Net radiometer
Sonic anemometer

&
Thermocouples 

Soil sensors

Net radiometer
Thermocouples
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Reflections

• We found a big discrepancy between our results and 
the what we expected (results: Kc = 0.80-0.93, 
expected: Kc = 1.35)

• There are several ways to look at this, but the 
bottom line is that you will lose yield and quality if 
you irrigate with a Kc of 1.05* and lower

• I suggest using a Kc of 1.05 with 30% more:             
ETc = ETo*Kc*1.30 

*FAO 56 (https://www.fao.org/3/x0490e/x0490e0b.htm )

https://www.fao.org/3/x0490e/x0490e0b.htm


Courtesy of Michael Cahn, 2021.



https://cropmanage.ucanr.edu/

https://cropmanage.ucanr.edu/


Database 
driven web 
application

Crop ET model
Water 
Recommendation

Soil and Ranch

CIMIS ETo

CropManage accounts for that by 
adding a factor to increase irrigation 
amounts by 25%



Summary

ü Kc found (0.8 to 0.93) are significantly lower than 
expected, and could lead to major yield reduction

üWe don’t really know how to solve that discrepancy 
at this time, but we know how to get optimal yield 
while optimizing water

ü Increasing the Kc by 30% has shown to provide the 
right amount of water for optimal yield



Summary 
üWe’ve come a long way from 2014: defined soil 

moisture threshold, have a better understanding of 
how the Kc works, have CropManage and an 
irrigation calculator

ü Some of these projects have been challenging; e.g.
Kc project.
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Questions/comments?
asbicaro@ucanr.edu

(805)645-1465
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