Maintaining Almond Yields
With
Less Water

Terry Prichard
UC Davis
Dept Land, Alr, and \Water Reseurces
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> Application Efficiency
o System Design/ Uniformity

> Proper Irrigation Scheduling
> Runoff Collection and Reuse

> Reduce Evaporation P
o Tlargeted Application / micro Irrigation / burled drlp

> Reduce Transpiration
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Site Conditions

> lrmigation System:  full’ coverage sprinkler
> Experimental Area: 10 acres
> Soll Type: deep, sandy loam

> Location: San Joaquin Delta College Farm,
Manteca, CA

> Irees: Nonparell, Price, Peerless;
12-yrs old in 1990; uniferm stand

> Repisteck: Nemaguard




1990-93 Treatments

> 1 =100%, full water use

>12 = 70%, postharvest deficit

~

[3 = 70%, midseason deficit

> 12 = 50%), midseason & postharvest deficit

»>5 = 50%, midseason deficit

> 16 =66%, plant Indicated! irrigation




Plant Indicated lrrigation

An rrigation management strategy,

> provides for full water use through
June 15

For the remainder of the season

> Uses a pre-dawn leafi water potential
threshoeld of -12 bars as an Indication
off when te lrigate. Stem \Water
Potential 2 -16 te -18 bars
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Tree Water Stress

> Measured as midday stem water potential

o Using a pressure chamber
aka pressure bomb
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PRE-DAWN LEAF WATER =
1990 ALMOND WATER STRESS TRIAL

= [0% (NO PH)
»10% (INC.PH)
™, |[RRIGATION




Combined Years, 1990-93

Consumptive
Treatment Seasonal Use Water Use

1 (100% use) 100 37.4

2 (70% use) (postharvest deficit) 72 26.9

3 (70% use) (midseason) 66 24.7

4 (50% use)
(midseason & postharvest deficit)

5 (50% use) (midseason deficit) 18.5
6 Pii 24.7

52 19.8




Combined Years, 1990-93

Nut Load Avg Kernel Prunings
Treatment Deficit Timing (nuts/tree x1000) Mass (q) (Ibs/tree)

100% use none 15.8 ab* 1.28 a 38.8 a
70% use postharvest deficit 13.7 d 1.22 Db 256 cC
70% use midseason deficit 14.1 cd 1.09 de 27.1 ¢

50% use midseason & postharvest 15.2 abc 1.12 d 32.2 abc

50% use midseason deficit 14.6 bcd 1.08 27.7 bc
6 (Pii) 16.3 a 1.17 34.4 ab

P value 0.0012 0.000 0.003

*Common letters among means within columns denote
no significant difference at P<0.05.




Combined Years, 1990-93

A

100% use no!el II

70% use posth t defi
70% use mids d
50% use midseason & J arvast

50% use midseason deficit

oo

P value

*Common letters among means within columns dgh%Peo
no significant difference at P<0.05.







Results

>15t Year

No significant differences with
Up to 50% of full water
requirement




Results

After 4 years of Imposed deficits

> Ylelds reduced by 25-36%

> Pl not significantly reduced

> Yield reductions a result of
o Nut load

o NUL SIze




Residual Effects of
Water Deficits

&
lrrgation Strategies
on Almonas




Results

After 1 year of fulllwater
> Average ofi 10% yield increase

> Lowest 1993 yield resulted In
highest % Increase (16%)




Results

After 2 years or fullfwater

> Yields improved to average

09.495 of full water treatment













Drought Strategy

> IThrough mid-June — No Water Stress
> Mid-June tor harvest — Water Stress
2" water at hullsplit

> Postharvest — \Water Stress ?




Three Methods

> Use Stem water potential with thresholds
for a particular stage ofl development

> Use ET estimates and reduce by a fraction
of full water use

> Measure soll moeisture and apply at a
threshold value




Tree Water Stress

> Measured as midday stem water potential

o Using a pressure chamber
aka pressure bomb
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Calculate Full Potential Water Use

> ETo x Kc = Full Potential Water Use
> Use weekly summed data




Almond Water Use
Manteca Normal California, inches

Historical
BEIS ETo Kc ETC

March 16-31
April 1-15

April 16-30
May 1-15

May 16-31
June 1-15

March 16 - June 15th

RSV
2.54
2.88
3.27
3.65
3.80

0.54
0.60
0.66
0.73

0.79
0.84

1.25
1.52
1.90
2.39

2.88
3.19

13.14




Almond Water Use
Manteca Normal, California, Inches

Historical

Date

June 16-30

ETo
3.98

Kc

=i Ke

3.42

July 1-15

4.08

3.80

July 16-31

3.94

3.70

August 1-15

3.65

3.43

August 16-31

3.49

3.28

September 1-15

2.88

2.71

September 16-30

2.38

2.16

October 1-15

1.96

1.67

October 16-31

1.56

1.23

November 1-15

June 16 — Nov 15

1.08

0.76
26.17




Soll Moeisture Monitoring

> Devices:

o Quantitative-- A number inches in rootzone
Neutron Probe
Dielectric Devices







Soll Dielectric

> The dielectric permittivity IS a measure of the
capacity of a non-conducting material to
transmit electromagnetic waves or pulses.

> Dielectric Permittivity.
> Alr=1
> soll minerals = 3 to 5
(denser soils have higher apparent permittivities).

> Water 81




Dielectric Devices

Permanent/logging
Multi depth




Moisture
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Data Hanaling / Telemetnry.

> Wide range available

o Direct hand held “pod™” collection
o Cell phone modem to
data processing to
iInternet acc




Soll Moeisture Monitoring

> Devices:

o Qualitative Devices--- A water status at point of reading
Tensiometers
Moisture Blocks




Soll Moeisture Monitoring

ISSuUes:

Placement

Small point measurements

Not easily used for volumetric types of scheduling

Use a threshold value acress depths




Manteca Average Year Almond Water Use

Full Potential m RDI
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All Non-Beneficial Water Losses
Should Be Minimized

> Do not exceed the water holding capacity of the
oot zone In the spring--- water will' be lost to
deep percolation

> Eliminate runoff from one area to another by
turning the system, offi when runofif begins.

> Use ofif peak power or Irrigate at night to
minimize evaporative losses.
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More Severe Strategy

> Reguires a cut back leaf out to June 15
o -12 10 -14 bars mid-day stem water potential

> June 15" to harvest
o -20 to -25 bars

> Postharvest?




