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Evapo-transpiration (ET)



Salisbury & Ross, Plant Physiology (1992)



(100 microns)



(100 microns)



















Time of day

Fully irrigated

6 8 10 12 14 16 18 20

Typical example of the daily pattern in SWP

0

-5

-10

-15

-20

S
W

P
 (B

ar
s)

Low pressure required 
to see water 

(LOW STRESS)

High pressure required 
to see water 

(HIGH STRESS)

-6 to –9 bars, typical 
midday range for 
cool/humid to hot/dry 
California summer 
conditions
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Mild stress



Almonds, one seasons growth:
Dry treatment (SWP about -15 bars)



Almonds, one seasons growth:
Medium treatment (SWP about -12 bars)



Almonds, one seasons growth:
Wet treatment (SWP about -8 bars)





RDI: “Regulated Deficit Irrigation”

Concept: Mild to moderate levels of water stress, at 
the correct time, may benefit horticultural crop 

production or quality, or at least save water without 
reducing production or quality.



Almond hull split



Proposed benefits of RDI for almonds during hull split:

1) Speed up Hull Split
2) Reduce Hull rot
3) Reduce Sticktights (Improve Harvestability)
4) Save Water
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Date, 2000

10 Aug 16 Aug 22 Aug 31 Aug 6 Sep 14 Sep

East
(Average SWP = 

-8.4 bars)
0% 0% 5% 13% 32% 40%

West
(Average SWP = 

-14.1 bars)
4% 23% 60% 83% 85% 91%

Problems with uneven hull split timing:

- Uncertain timing for hull split spray 
- Irrigation management problems
- Uneven/delayed harvest

% Hull Split, Carmel variety
(East/West difference similar in all varieties)



1007555252% HS

AUG 
13

AUG 
1

JUL 
27

JUL 
20

JUL 
13

Date
West (gravel)

1007045202% HS

AUG 
13

AUG 
1

JUL 
27

JUL 
20

JUL 
13

Date
East (silt)

2001:

1001008829% HS

Date
West (gravel)

1001009629% HS

AUG 
22

AUG 
15

AUG 
7

JUL 
29

Date
East (silt)

2003:
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Corning location –irrigation summary (RDI)

Very long cutoff/cutback OK on East (silt) soil

Soil

2002 2003 2004
Water 

applied
Cutoff 
date

Water 
applied

Cutoff 
date

Water 
applied

Cutback 
date

East 
(silt) 24” 10-Jul 14” 1-Jul 18” 7-Jun
West 

(gravel) 40” 25-Aug 41” 4-Sep 36” 16-Sep

ETc 43” 40” 42”





County Location Soil type Age (yr) Irrigation
Tehama Corning(E) Silt-Loam 9 Microsprinkler
Tehama Corning (W) Gravel-Loam 9 Microsprinkler
Butte Chico Vina-Loam 9 Solid-set Sprinkler

Colusa Arbuckle Gravel-Loam (II) 13 Single line drip
Solano Dixon Yolo-S/CLoam 8 Solid-set Sprinkler
Madera Madera Dinuba FSL 10 Microsprinkler

Kern Shafter Sandy Loam 15 Microsprinkler

2001 - 2004 Almond RDI sites:

Question: Can we use RDI in the same location(s) 
over many years without reducing yield?



Four year yield summary

(lbs. nutmeats per acre)

2001 2002 2003 2004

Treatment (2 sites) (7 sites) (7 sites) (7 sites)

Grower 2,400 3,170 2,860 2,650

RDI 2,430 3,080 2,660 2,680
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Lassen Land co. (Orland, CA) 
RDI study

Nutmeat yields, 2004 - 2007



Benefits of RDI (mild stress)
for almonds during hull split:

1) Speed up Hull Split (use water as a management 
tool)

2) Reduce Hull rot
3) Reduce Sticktights (Improve Harvestability)
4) Save Water
5) No negative impact on yield



Benefits of RDI in Prunes:

1) Increase fruit sugar concentration
2) Decrease fruit water content and drying costs
3) Increase flower density and yield
4) Save Water



Date Recommended Observed (Fully irrigated value)

April 29

-8 to –10

-6.5 (-6.8)

May 6 -7.2 (-6.4)

May 12 -8.5 (-7.3)

May 18 -8.6 (-5.7)

May 20 IRRIGATE

May 25
-8 to –10

-5.5 (-6.7)

June 4 (rain June 2) -5.4 (-5.5)

June 10 (...June 24) -7.4 (-8.2)

July 1 -10 to –12 -10.4 (-9.4)

July 2 IRRIGATE

July 13 (...July 27) -10 to –12 -8.4 (-9.2)

August 2 -12 to -14 -10.1 (-7.2)

August 5 IRRIGATE

August 9 (...August 23) -12 to –14 -8.0 (-8.0)

August 30 -10.5 (-6.7)

Mid-September HARVEST

September 24 IRRIGATE

September 27 -14 to -18 -6.7 (-6.7)

Tehama county (Vina) prune irrigation record
(monastery site, 1999, normally irrigated every 2 weeks)
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