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• Lasts between 4 and 6 weeks after planting 

• Crop water use is very low

• There is a lot of room to conserve water

Strawberry Establishment





• The majority (~ 80-90%?) of 
the sprinkler-applied water 
is lost through runoff, deep 
percolation and 
evaporation.

Furrow

Furrow

Aerial view of a strawberry bed section 

• Planting holes (elliptical orange shapes) 
represent 2.3% of the total area of this image

• Five images from the same field resulted on 
an average of 2.4% of planting hole area 

Limited Efficiency of Overhead Irrigation





Previous study results
 and other regions

➢ A series of field trials conducted in Oxnard, Santa Maria and Watsonville 
between 2009 and 2014 (Daugovish et al., 2016):

✓ Water use reduction of 24 to 78% with the use of drip tape compared to 
overhead sprinklers during strawberry establishment

✓ Plant size, root biomass and yield were similar between the two irrigation 
systems, suggesting great suitability for adoption of such method

➢ Many operations in Baja and other regions in California don’t use 
sprinklers/microsprinklers 



Objective: 

Quantify differences in yield, water use and plant growth between drip tape 
and micro-sprinkler irrigation methods during crop establishment



Treatments (42 DAP):

1. Drip tape 

2. Micro-sprinkler (grower standard)

Parameters assessed: 
Yield, water use, canopy coverage and root depth



Experimental Design

Drip tape
Microsprinklers

Each plot: 7 beds wide (37.3ft) x 175ft long



Details

• Treatments were applied during the first 6 weeks after planting, after 
which drip irrigation became the only irrigation method. All other cultural 
practices remained the same.

• Experimental design: randomized complete block, replicated four times 
(0.15-acre plots).

• 64-in bed, three medium flow tapes, Plant Sciences cultivar planted on 
Oct 1.

• Soil: Hueneme sandy loam. 

• 800 lb/acre of 22-8-13 pre-plant fertilizer banded in plant row.



Details (cont.)

• Irrigation of the drip tape treatment was guided by soil moisture 
measured with Hortau® tensiometers installed at 4-in depth under the 
plants, in addition to field observations.

• The irrigation of the micro-sprinkler treatment was determined by the 
irrigator as usual.

• Total precipitation: 5.1 inches total, with no precipitation during 
establishment.



Establishment (42 days) 



Tensiometer installed at 4in depth





Results Summary Table



40 days after planting





Root Depth 

2024/2025

2023/2024



‘Perfect storm’: 

- Crop sensitive to salinity

- High amount of pre-plant placed right next to the bare roots

- Sandy soil

- Warm days during establishment = higher soil temperature at 2in depth = much sooner 
release of the controlled-release fertilizer

- High N in NH4
+ form

- Irrigation water from drip tape pushing high ECw water directly to the plant rows.



Calcium, 
Sol Chloride

Salinity 
(ECe)

Magnesium, 
Sol

Sodium, 
Sol pH

meq/l meq/l dS/m meq/l meq/l units

Soil around healthy plants 44.4 9.30 5.03 15.4 15.7 6.3

Soil around stunted plants 67.0 14.6 9.92 31.7 18.6 5.4

Soil Chemical Analysis





Summary

✓ Start monitoring soil moisture at 4in depth immediately after planting;

✓ Strawberries can be established with drip tape only, but it needs a step 
up in management: soil moisture monitoring and production practices 
like fertilization and planting; 

✓ Slowly introduce drip irrigation during establishment (once a week?);

✓ Beware of the salinity effect of fertilizers and do not apply high 
concentrations too close to the roots.



1. Deciding when to 
irrigate 

2. Deciding how 
much to irrigate

Irrigation Scheduling
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Soil Moisture 
Monitoring

• Sensor type: Tensiometer

• Depths: 6 and 12in; 

• Actionable depth = 6in



40%

30%

20%

10%

26

Sensor Depth and Installation are Key
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Soil Moisture (cbars)
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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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Soil Moisture (Centibars, kPa)
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Soil Moisture (Centibars, kPa)





Summary

✓ Start monitoring soil moisture at 4in depth immediately after planting;

✓ After establishment, use 6 and 12in depths;

✓ Use tensiometers along with soil probe;

✓ Irrigation threshold for best results = 10cb at 6in depth;

✓ Excessively dry conditions usually trigger plant mortality from 
Macrophomina.



1. Deciding when to 
irrigate 

2. Deciding how 
much to irrigate

Irrigation Scheduling
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Ideal irrigation

Inefficient irrigation



Why is irrigation scheduling challenging?
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Water
Recomme-

ndation

Kc (varies with different canopy cover)

x

ETo

40%

60%

80%

Basic equation: ETc = ETo * Kc

ETc = Crop evapotranspiration
ETo = Reference evapotranspiration
Kc = Crop coefficient 

ET-Based Irrigation

Accounting for distribution uniformity 
and leaching fraction:
ETc = ((ETo * Kc)/(DU/100))/(1-LF/100)

DU = Distribution uniformity
LF = Leaching fraction



Example:

Last irrigation on May 27

Kc = 0.2 Kc = 0.8

Total ETo = 0.77 in Young orchard:
ETc = 0.77*0.2 = 0.15 in 

Mature orchard:
ETc = 0.77*0.8 = 0.62 in 

DU= 80%
LF = 10%

ETc = ((0.15)/0.8)/0.9
 = 0.21 in

ETc = ((0.77)/0.8)/0.9
 = 0.86 in



Irrigation App to Increase 
Data-Driven Decisions

Andre Biscaro,
Irrigation and Water Resources Advisor,

UC ANR

Andy Lyons,
IGIS, UC ANR



English and Spanish

Chooses weather station

Converts volume to time

✓ Distribution Uniformity: 85%

✓ Leaching Fraction: 10%

Adjusts the crop coefficient

Crop

Collects ETo data since 
 last irrigation

Avocado

Strawberry, celery, 
cabbage, broccoli, 
cauliflower





Example:

- Strawberry 

- Canopy: 50-60%

- ETo Zone 3

- Last irrigation: Sept 9

- Application rate: 0.18 in/h





Summary

✓ App is fully functional

✓ Beta-testing 

✓ Anticipated outcomes:

 - Increased adoption of data-driven management

 - Improved yield and crop health

✓  Your feedback is important



CIMIS

Ventura County ETo Stations

CIMIS

UC

UC

Current Next? 



https://ucanrventura.westernweathergroup.com/ 

UC ANR Ventura Weather Stations

https://ucanrventura.westernweathergroup.com/


▪ Average: Beardsley is 16% greater
▪ Beardsley is greater than 20% in 33.8% of the time
▪ Beardsley is greater than 40% in 7.5% of the time
▪ Hueneme is greater in only 8.3% of the days



Questions/comments?
asbicaro@ucanr.edu

(805)645-1465

Thank you!

mailto:asbicaro@ucanr.edu
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