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Why spotlight early season water management?

Long term root and tree health



Assortment of Leaf Symptoms Associated with Too Much Water

Photos courtesy of Bruce 
Lampinen, UC Statewide 

Orchard Systems 
Specialist
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Field experimentation – maneuvering the start of 
irrigation season to learn about impacts

Crain Ranch, Tehama County
• 2014-2018 
• 9th through 13th leaf
• Chandler/Paradox 
• Columbia silt loam
• Columbia fine sandy loam

Irrigation Treatments

Grower Practice
1 bar below
2 bar below
3 bar below
4 bar below

• 25, ½ acre plots
• Random, replicated



Amount and Timing of Winter Rainfall Influences Early 
Season Irrigation Decisions

22%

78%

Effective Rain Irrigation

16%

84%

9%

91%



Monitored tree water stress with a pressure 
chamber



http://informatics.plantsciences.ucdavis.edu/Brooke_Jacobs/introduction.html



Interpretation of midday SWP levels with consideration to fully irrigated 
baseline and walnut water stress symptoms.



How the pressure chamber was used to guide 
irrigation start date, 2017 example

No difference or field 
measurement was less 
stressed than baseline 

SWP in Grower Practice

1st Irrigation 1st Irrigation

2 bars below 
baseline

1st Irrigation

3 bars below 
baseline

1st

Irrigation

4 bars below 
baseline



General relationship between early season SWP irrigation 
thresholds and irrigation start date.

SWP just before the first 

irrigation

(bars below baseline)

Approximate

Irrigation Start Date

Grower Practice

At or near Baseline

(0)

Late April to mid May

1 Mid to Late May

2 Early to Mid June

3 Mid to Late June

4 Late June to Early July



Monthly treatment average SWP values across 
all 5 years (2014-2018)
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2017

2014 2015

2016

Effect of early season water stress on applied water needed to supply irrigation 
demand (ETc minus in-season rainfall)



Effect of early season water stress on applied water needed to 
supply irrigation demand (ETc minus in-season rainfall)

2018





Depletion of Nine-Foot Soil Profile from Apr. 9 to Oct. 18, 2018

11.1 inches 
Average 

Depletion 
of 2 Reps

10.8 inches 
Average 

Depletion 
of 2 Reps



Effect of early season SWP irrigation thresholds on canopy 
light interception.

SWP just before 

the first irrigation

(bars below 

baseline)

Approximate

Irrigation Start 

Date

Percent Canopy Light Interception (PAR)

2014 2015 2016 2017 2018

Grower Practice 

At or near Baseline

(0)

Late April to mid 

May
84 89.3 87.5 83.5 83.8

1 Mid to Late May 86 88.8 87.0 87.9 79.7

2 Early to Mid June 88 90.8 87.8 88.7 82.4

3 Mid to Late June 85 89.1 86.3 86.7 81.3

4
Late June to Early 

July
88 89.9 89.0 88.1 81.9

No significant differences in canopy light interception across early season irrigation treatments 
all five seasons.



Five-year yield trends 
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Effect of early season water stress on Chandler walnut 
quality.  Values are averages over five years (2014-18).

SWP just 

before the 

first irrigation

(bars below 

baseline)

Approximate

Irrigation 

Start Date

Nut 

Weight 

(grams)

Percent 

Jumbo

& Large 

Sound

RLI
Percent 

Mold

Percent 

Shrivel

Percent

Edible 

Kernel

Relative 

Value

At or near 

Baseline

(0)

Late April to 

mid May
10.3 a1 77.8 a 54.7 1.1 2.6 45.3 0.892

1
Mid to Late 

May
10.1 ab 74.4 ab 55.2 1.2 2.8 45.6 0.902

2
Early to Mid 

June
9.9 ab 72.6 ab 55.2 1.4 2.3 45.3 0.902

3
Mid to Late 

June
9.5 bc 66.7 bc 54.8 1.7 2.7 45.9 0.906

4
Late June to 

Early July
9.3 c 57.7 c 54.9 1.5 3.3 46.0 0.908

1 Different red letter designations behind values indicate statistically different quality responses to irrigation 
start date and early season crop water stress.



Relationship of nut weight to average observed midday stem 
water potential in the month of June

2014 2015

2016 2017



Effect of spring water stress on Chandler walnut yield (2014-18 
five year cumulative affects)

Tree Stress 
Just Before 

First 
Irrigation 

(bars 
below 

baseline)

Approximate 
Irrigation 
Start Date 

Approximate 
Days After 

Leafout

Five-year
Average
Dry In-
shell 
Yield 

(lbs/ac)

Yield Loss 
% of 

Highest 
Yield

Edible 
Kernel 
Yield
(%)

Reflected 
Light 
Index 
(RLI)
(%)

Relative
Water 

Savings
(%)

At or near 
fully 

irrigated 
baseline

Late April to 
Early May

25 to 35 5025 --- 45.3 54.7 ---

1.0 Mid to late 
May

45 to 60 4921 2.0 45.6 55.2 8.7

2.0 Early to mid 
June

60 to 75 4689 6.7 45.3 55.2 16.8

3.0 Mid to late 
June

75 to 85 4747 5.5 45.9 54.8 32.6

4.0 Late June to 
early July

85 to 95 4622 8.0 46.0 54.9 28.3



Summary Points
• When balancing production potential with orchard health,  managed

delays in early season irrigation have merit.

• Delaying early season irrigation does not necessarily mean the orchard will 
experience more stress in the summer and fall.

• Only one of five years (2015) showed a statistically significant difference in 
walnut yield and only one delayed treatment (4 bar) was lower.

• Nut weight and size declines the longer the start of irrigation is delayed.  It 
is a consideration when deciding to begin irrigating. 

• Edible yield and kernel color, which crop payment is associated with 
tended to improve with reasonable delays in irrigation start date.

• Reasonable delays in early season irrigation also offers a way to save on 
energy and water costs.

• More benefit and less risk from managed delays in early season irrigation 
than under irrigating in mid summer and fall.



Thank You!

Thank you! Questions?


