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Questions/Objectives: Drving lue ;

1) How much water does it take for an almond tree to survive?

2) Under non-irrigated (rain and stored soil moisture only)
conditions, will survival be improved by 50% canopy
reduction and/or kaolin (surround) spray?

3) Willapplication of small amounts of water (57, 10”) over the
season help?

4) Is there a critical level of tree water stress that is necessary
to cause tree death or dieback?
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Irrigation management approach based on
previous research by Goldhamer et al.,

2006 "Regulated deficit irrigation in almonds: effects of variations in applied
water and stress timing on yield and yield components”

Irrig. Sci. 24:.101-114

» 1993 -1996 study, Southern SJV, 18 year-old orchard
» 3’ root zone, 7.5" average rainfall during study (no pre-irrigation)
» Control (100% ETc = 427)
» 3 levels of irrigation deficit (347, 329 ) (80%; , 05%)
A\ Pre-harvest deficit

» 3 patterns of deficit:
® Post-harvest deficit

Equal deficit over the season
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Experiment conducted at the Nickels estate (Arbuckle, CA)

» Mature orchard (19 years old), single line drip, gravely soil with low water
holding capacity (0.9"/foot)
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Treatments applied

Irrigation Treatment Canopy modification
None
O (rainfed) 50% reduction once SWP reaches -15 bars

50% reduction + Kaolin spray

_ None
5" In-season .
Kaolin spray
_ None
10" in-season
Kaolin spray

Control (100% ETc, 40"?) |None
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July 21, 2009

10” tree

-25 bars SWP




July 21, 2009

0” tree

- 39 bars SWP
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tree had
reached -63
bars on July

14

2009, and

IS

by July 28
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completely
defoliated
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TENTATIVE GUIDELINES FOR INTERPRETING PRESSURE CHAMBER READINGS (MIDDAY STEM WATER POTENTIAL-SWP)
IN WALNUT, ALMOND, AND DRIED PLUM. UPDATED MAY 2007.

Allan Fulton and Richard Buchner, UCCE Farm Advisors, Tehama County, Joe Grant, Farm Advisor, San Joaquin County, Terry
Prichard, Bruce Lampinen, Larry Schwankl, Extension Specialists, UC Davis, and Ken Shackel, Professor UC Davis.

0
Exrcntion
Pressure Chamber Reading
(- bars) WALNUT ALMOND PRUNES
0to-20 Not commonly obsarved Not commonly observed Not commonly observed
Fully irrigated, low stress, commonly observed when
20 to-40 orchards are irngated according to estimates of real-
time evapotranspiration (ETc), long term rcot and tree
heailth may be a concem, especially on Caifornia
Black rootstock.
-40t0-6.0 Low to mild stress, high rate of shoot growth visible,
suggested level from leaf-out until mid June when nut
sizing Is completed.
-60t0-8.0 Mild to moderate stress, shoot growth in non-bearing Low stress, indicator of fully irfigated conditions, ideal Low stress, common from March to mid April under
and bearing trees has been observed to decline. conditions for shoot growth. Suggest maintaining fully irngated conditions. Ideal for maximum shoot
These leveis do not appear to affect kernel these levels from leaf-out through mid June. growth,
development.
Moderate to high stress, shoot growth in non-bearing
8.0 to-10.0 trees may stop, nut sizing may be reduced in bearing Suggested levels in late April through mid June. Low
trees and bud development for next season may be stress Jevels enabling shoot growth and fruit sizing.
negatively affected.
Suggested mild levels of stress during late June and
-100to-120 High stress, temporary wilting of leaves has been Mild to moderate stress, these levels of stress may July. Shoot growth slowed but fruit sizing unaffected
observed. New shoot growth may be sparse or absent | be appropriate during the phase of growth just before
and some defoliation may be evident. Nut size fikely to the onset of hull spit (late June)
be reduced.
-120t0-140 Relative high levels of stress, moderate to severe Mild to moderate stress suggested for August to
defoliation, should be avoided. achieve desirable sugar content in frult and to reduce
“dry-away” (drying costs).
-140t0-180 Severe defolation, trees are likely dying. Moderate stress in almond
Suggested stress level during hull split, Help control
diseases such as hull rot and alternaria, if diseases Moderate stress acceptable in September.
are present. Hull split occurs more rapidly
-18.0t0-20.0 Crop stress levels in English walnut not observed at Transitioning from moderate to higher crop stress Moderate to high stress levels. Most commonly
these levels, levels observed after harvest. Generally undesirable during
any stage of tree or fruit growth. Most appropriately
-20 to -30 High stress, wilting observed, some defoliation managed with post-harvest irmigation
Less than - 30 Extensive defoliation has been chserved High stress, extensive defoliation

* These guidelines are tentative and subject 1o change as research and development with the pressure chamber and midday stem water potential progress.  This table shouid not be duplicated without

prior consent by the authors
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Pressure Chamber Reading
(- bars) WALNUT ALMOND PRUNES
Oto-20 Not commonly obsarved Not commonty observed Not commonly observed
Fully irrigated, low stress, commonly observed when
20 to-40 orchards are irngated according to estimates of real-
time evapotranspiration (ETc), long term rcot and tree
health may be a concem, especially on California
Black rootstock.
-40t0-6.0 Low to mild stress, high rate of shoot growth visible,
suggested level from leaf-out until mid June when nut
sizing Is completed v
-6.0t0-8.0 Mild to moderate stress, shoot growth in non-bearing Low stress, indicator of fully irfigated conditions, ideal Low stress, common from March to mid April under
and bearing trees has been observed to decline. conditions for shoot growth. Suggest maintaining fully irngated conditions. Ideal for maximum shoot
These leveis do not appear to affect kernel these levels from leaf-out through mid June. growth,
development.
Moderate to high stress, shoot growth in non-bearing
8.0 to-10.0 trees may stop, nut sizing may be reduced in bearing Suggested levels in late April through mid June. Low
trees and bud development for next season may be stress Jevels enabling shoot growth and fruit sizing.
negatively affected.
Suggested mild levels of stress during late June and
-100to-120 High stress, temporary wilting of leaves has been Mild to moderate siress, these levels of stress may July. Shoot growth slowed but fruit sizing unaffected
observed. New shoot growth may be sparse or absent | be appropriate during the phase of growth just before
and some defoliation may be evident. Nut size fikely to the onset of hull spit (late June)
be reduced.
-120t0-140 Relative high levels of stress, moderate to severe Mild to moderate stress suggested for August to
defoliation, should be avoided. achieve desirable sugar content in frult and to reduce
“dry-away” (drying costs).
-14010-180 Severe defolation, trees are likely dying. Moderate siress in almond
Suggested stress level during hull split, Help control
diseases such as hull rot and alternaria, if diseases Moderate stress acceptable in September.
are present. Hull split occurs more rapidly
-18.0t0-20.0 Crop stress levels in English walnut not observed at Transitioning from moderate to higher crop stress Moderate to high stress levels. Most commonly
these levels, levels observed after harvest. Generally undesirable during
any stage of tree or fruit growth. Most appropriately
-20 to -30 High stress, wilting observed, some defoliation managed with post-harvest irmigation
Less than - 30 Extensive defoliation has been chserved High stress, extensive defoliation
* These guid are tentative and subject to change as research and development with the pressure chamber a y stem water potential progress.  This table shouid not be duplicated without
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Treatments applied: Nickels research station (Arbuckle, CA)

Irrigation Treatment Canopy modification
None
O (rainfed) 50% reduction once SWP reaches -15 bars

50% reduction + Kaolin spray

_ None
5" In-season .
Kaolin spray
_ None
10" in-season
Kaolin spray

Control (100% ETc, 40™?) [None




Statistical comparison of irrigation treatments
(only non-pruned, non-sprayed trees)

Yield Kernel Size Nuts/tree Kernel %

Irrigation (Ibs/ac) (9) moisture
Full 2224 a 1.16a 7650 3.68a
10" 1890 ab 1.04ab 6810 429 b
5" 2020 ab 097 b 7800 441 b

0" 1030 b 0.72 cC 5240 438 b




Q: Will survival be improved by 50% canopy reduction
and/or kaolin (surround) spray?

A: All trees have survived so far, but 50% canopy reduction
reduced yields by about 50%.

Canopy Modification | Yield Nut Size Nuts/Tree |Kernel %
(Ibs/ac) (g/nut) Moisture
None 1760 a 0.95 6740 a 4.25
Sprayed 1890 a 0.95 7240 a 4.40
Pruned 1120 b 0.96 4260 b 4.11
Pruned & Sprayed |630 b 0.91 2580 b 4.00




Midday stem water potential (SWP) of Untreated and Kaolin Sprayed trees in the
5" and 10" irrigation treatments showing no reduction in stress due to spraying
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Midday stem water potential (SWP) of Untreated and Kaolin Sprayed trees in the
5" and 10" irrigation treatments showing no reduction in stress due to spraying
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Midday stem water potential (SWP) of Untreated, Pruned (50% canopy reduction),
and Pruned & Sprayed trees in the 0" (rainfed) treatment showing some
reduction in stress due to pruning and spraying
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Resprouting
(but not
flowering) of
defoliated

tree when
given some
postharvest

Irrigation.







