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Water Management and Efficiency
Almond Irrigation Improvement Continuum

• Water Management and Efficiency 

– One of four key components of the 

Accelerated Innovation Management (AIM) 

program adopted by Almond Board of 

California’s (ABC) Board of Directors.

– California experts noted there were a range 

of tools growers could be implementing 

without wholly new technologies.

– Focuses on accelerating almond grower 

adoption of research based, commercially 

available, and increasingly water efficient 

irrigation management and scheduling tools.

– An Almond Irrigation Improvement 

Continuum has been developed to describe 

the steps of this transition.
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Almond Irrigation Improvement Continuum

• Three proficiency levels
– Level 1.0 (minimum) outlines research-based irrigation management practices that are within reach for all 

California Almond growers. (Room 310 – 311)

– Level 2.0 (intermediate) and level 3.0 (advanced) advance practices to more sophisticated levels that attain even 

more “crop per drop.”  

– Comprehensive program of irrigation management and scheduling 

practices in five key areas
– Assessing irrigation system performance and efficiency regularly

– Estimating orchard water requirements based on evapotranspiration

– Determining the water applied

– Evaluating soil moisture 

– Evaluating plant water status

• Guidance on how to effectively integrate the practices at each level
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Almond Irrigation Improvement Continuum Outreach
• The Almond Board’s objective is to assist all almond growers in meeting level 1.0 proficiency

• Beyond this, to work with growers to progress along the continuum to levels 2.0 and 3.0 proficiency

• This will be done in partnership with the many trusted and respected technical experts and resources 

available to California Almonds

– University of California Cooperative Extension

– USDA NRCS, RCD’s

– CSU Fresno, Cal Poly SLO, CSU CHICO, Modesto Junior College

– CDFA SWEEP Program

– Private companies and services, irrigation districts, and others

• Adoption will be assessed via the Almond Sustainability Program and Basic Irrigation Assessment 

• Ebook version of Irrigation Continuum 1.0 is available online at http://www.almonds.com/irrigation

• One Pagers

http://www.almonds.com/irrigation


Larry Schwankl, 

UCCE Irrigation Specialist Emeritus
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Almond Irrigation Improvement Continuum

• Step-by-step approach to provide almond growers with the 

irrigation water management information to improve their 

irrigation practices.

• Provide the information in one, easy-to-access, location – the ABC 

website.

• Start easy and then build on that. 
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Big Picture – What do you need to manage 

irrigation water?

• Know how much water you need to apply and when.

• Know your irrigation system so you can determine how long 

(and often) you need to operate your system.

• Tools to check to see how you are doing.
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All Level 1.0 information is now available

as pdf documents.



17



18



19



20



21



22



23



Spencer Cooper, 

Almond Board of California



Irrigation Calculator
Almond Conference 2016
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Introduction

• Historical Et One Pager

• Sure Harvest Irrigation Calculator
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ET Reference Chart
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Login Page
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CASP Home Page
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CASP Home Page
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Irrigation Scheduler
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Weather Setup
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Orchard Setup
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Weekly Run Times
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Weekly Measured Rainfall
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Weekly Measured Soil Moisture
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Weekly Observed Tree Stress
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Irrigation Schedule Details
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Irrigation Schedule



Terry Prichard, 

UCCE Water Management 

Specialist Emeritus
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Introducing One Page Irrigation 

Management Topics

When to Begin Irrigating Almonds

Almond Salinity Hazard & Leaching 

Requirements

Terry Prichard

Water Management Specialist, Emeritus
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Factors in determining the root zone available water reservoir 

• Root zone depth 

• Soil water holding capacity

(largely determined by soil texture) 
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Plant-Available Water Holding Capacity

Soil Texture Plant-Available Water Holding Capacity

(in. of water per ft. of soil)

Very coarse sands 0.40 – 0.75

Coarse sands, fine sands, loamy sands 0.75 – 1.25

Sandy loams, fine sandy loams 1.25 – 1.75

Very fine sandy loams, loams, silt loams 1.50 – 2.30

Clay loams, silty clay loams, sandy clay loams 1.75 – 2.50

Sandy clays, silty clays, clays 1.60 – 2.50
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Root zone plant-available water Example:

Sandy loam with a

4 foot root zone:

1.5 inches per foot x 4 ft =

6.0 inches of plant-available water  =  root zone water capacity

Sandy Loam = 1.25 – 1.75 in water per foot soil
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Effective Rainfall

Rainfall (inches)

Effective Rainfall (inches)

Oct Nov-Feb Mar-April

1 0.6 0.4 -0.2

2 1.2 1.3 0.6

3 1.8 2.3 1.4

4 2.5 3.2 2.3

5 3.1 4.2 3.1

6 3.8 5.1 4.0

Rainfall that enters the soil and is stored for tree 

use

Rainfall - evaporation
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Estimate Effective Rainfall
November through February

Merced average rainfall by month 

 Rainfall 
(inches) 

Effective Rainfall 
(inches) 

Oct 0.8 0.5 

Nov 1.3 0.7 

Dec 2.1 1.4 

Jan 2.6 1.9 

Feb 2.4 1.7 

Total 9.2 6.2 

 

The effective rainfall exceeds the 

root zone capacity, so the reservoir 

would be 6 inches of available 

water
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Effective Rainfall, March and April

Rainfall 

(in)

Effective Rainfall 

(in)

1 -0.2

2 0.6

3 1.4

4 2.3

5 3.1

Rainfall that enters the soil and is stored for tree 

use

Rainfall - evaporation
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𝑾𝒉𝒆𝒏 𝒂𝒏𝒅 𝒉𝒐𝒘𝒎𝒖𝒄𝒉 𝒕𝒐 𝑰𝒓𝒓𝒊𝒈𝒂𝒕𝒆?
𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑂𝑟𝑐ℎ𝑎𝑟𝑑 𝑊𝑎𝑡𝑒𝑟 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑚𝑒𝑛𝑡 − 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑟𝑎𝑖𝑛𝑓𝑎𝑙𝑙 − 𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑚𝑜𝑖𝑠𝑡𝑢𝑟𝑒

Month Orchard 

Water 

Requirement

(in)

Effective 

Rainfall 

(in)

Stored 

Moisture *

(in)

Irrigation 

Application 

(in)

March 2.1 2.5 0 0

April 4.1 1.5 1.0 1.6

May 6.4 0.0 1.0 5.4

June 8.2 0.0 1.0 7.2

July 8.9 0.0 0.0 8.9

* Use 50% of moisture stored in the root zone or 3.0 inches
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Almond Salinity Hazard & 

Leaching Requirements

Almond salt hazard

Measuring salts

How much leaching is necessary

Leaching considerations
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ALMOND SALINITY HAZARD AND LEACHING REQUIREMENTS

• All irrigation water contain salts

• Concentration and composition varies by water source

• Over time without leaching salts can build up reducing production
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Salt Accumulation Hazard in Orchards

• Excess total salinity creates an osmotic stress, which reduces crop production  

• A toxic effect of specific salts such as sodium, chloride, and boron. 

• Decreased water infiltration rates due to increased sodium salts. 
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Measuring Total Salts

• Soil

– Salinity of the saturated soil extract

• Water

– Salinity of the water

• Units

– Electrical Conductivity (EC)

• dS/m or mmho/cm
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Estimate the amount of leaching needed

Leaching Fraction

The amount of water that passes through the root zone as a percent of the 
crop water use (leaching fraction)

• Estimated from water salinity to maintain salts below the salinity threshold

When to Leach

• Measured root zone soil salinity average and compare to salinity threshold

Salinity threshold 1.5 dS/m average root 

zone salinity

0

50

100

150

0 0.5 1 1.5 2.5 3.5 4.5R
e
la

ti
v

e
 Y

ie
ld

 (
%

)

Average Soil Salnity (dS/m)



60

Salt Leaching Considerations

• When is leaching needed

• When to leach

• The role of rainfall in leaching

• How to leverage winter rainfall for more leaching

• Partial coverage irrigation system leaching tips
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Introducing One Page Irrigation 

Management Topics

Irrigation Scheduling Using ET

When to Begin Irrigating Almonds

Almond Salinity Hazard & Leaching 
Requirements

What to Consider Before Investing in Irrigation 
Technology



Future of the Continuum

Almond Irrigation Improvement Continuum
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Almond Irrigation Improvement Continuum

• Determining Application Rate

• Micros

• Sprinklers

• Flood
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Almond Irrigation Improvement 

Continuum

• Where can I find the One Pagers?

– Back Table

– ABC Booth (625)

– www.almonds.com/irrigation#



Questions?


