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I What are the factors that define almond yield in a given season?

> Ne° of flowers
> % of fruit set
»Kernel weight

Yield potential = No.of flowers X % of fruit set X kernel weight

4,000 Ibs/acre = ) x 0.00221bs per kernel




Number of flowers: A game of numbers and quality

» A game of numbers: The more the better! * A game of quality: Healthy and fertile flowers
are more likely to set fruit!

@ california

almonds

Almond Board of California



I How do we play and win the game? -Number of Flowers-

Almond spurs are the fundamental bearing unit in almonds

» Spurs are compacted shoots no longer than 2-3 inches.
* Mature trees produce >80% of their total yield on spurs.

* Flowers depend on spurs that are at least two-year-old.

@ californi
5 almonds




I How to play and win the game? -Number of Flowers-

Ideally, we would like to have as many spurs as possible, and as many of them flowering and
bearing fruit.

Photo acknowledgment:
Ted DeJong

i2hoto acknowledgment:
Ted DeJong  spu

However, a significant amount of these spurs will die or not bloom
from one season to another.

 californi
almonds
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Almond spurs are alternate bearing structures:
I 2021 season 2022 season

Almond spurs are likely to die after bearing multiple fruit (“the black widow

phenomenon”):

¢ -alifornia




The key for abundance is to maintain the balancing act between

different spur types
Walk your orchards and learn how to identify the difference populations of spurs:

» The rate of spurs being formed needs to overcome the rate of spurs that are dying (check for new
growth).

* Your current yield largely depends on the spurs with fruit.

* Your next year yield will largely depend on the spurs without fruit.

@ california
almonds




I Drivers that affect the size and performance of spur populations: Nutrients

Nutrients in excess

Nutrient deficiency

Increased susceptibility to diseases such as Hull Rot

Reduced shoot growth and/or leaf area

- R
< >4 [\ Photo\Jack Kelly Clark

Zinc deficiency: Small pale leaves, short
internodes, rosette leaves.

Excess of nitrogen results in higher hull rot
susceptibility.

Adequate nutrient management by following the 4Rs of plant nutrition: Apply at the Right Rate, Right Time, Right
Source and Right Place. Check the CASP Nitrogen budget calculator for more info.

@ californi
almonds




I Drivers that affect the size and performance of spur populations: Irrigation management

In Spring In early Summer
Canopy size Kernel size

20% reduction in kéfnel size

In late Summer In early Fall
Formation of flower buds Leaf senescence

o 3N ' ; 2
) B f

Irrigation management is key all year round. Check the CASP irrigation calculator for more info.

@ california
10 almonds
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I Percentage of Fruit Set is affected during bloom and after bloom

» During bloom percentage of fruit set is largely affected by:
— Flower quality ~CHO and nutrients such as Boron and Zinc
— Adequate crosspollination between the variety and pollinizer
Number of healthy and strong hives
Weather conditions

DROPUET]

Photo acknowledgment: Joe Connell and Fruit and Nut Research and Information Center

@ californi
almonds

Almond Board of California

(K}




I Percentage of Fruit Set is affected during bloom and after bloom

 After bloom keep in mind the following:

Fruit drop happens in three distinct stages, the first of which is shortly after bloom when defective
flowers fall from the tree. The second drop occurs about a month later when pea-sized flowers, mostly
unpollinated, fall. The third and final drop occurs six to seven weeks after bloom - the load adjustment
for almonds-.

A combination of factors affect the third fruit drop. Some
of them we can control. Others not so much (weather).

Observational data shows that the following
management factors affect the third drop:

* Poor fertigation

« Water applied in excess

» Correlated with fruit set: Low fruit set = low fruit drop

Tip: Walk your orchards, shake some branches with your hand
in late April and observe how much fruit falls




I Kernel weight

(aafﬁgﬁds

Almond Board of California



As the season progresses the game is a function of # of fruit left on the
tree x size of the individual kernels

» Your efforts in Spring start to pay off:

Adequate management
results in a strong light
harvesting machine

Energy

Provide the right amount of water and nutrients combined with an integrated pest
management approach to maximize kernel size

@ californi
almonds




I Drivers that affect the yield equation: Overall Horticultural Management

The highest vield potential is observed in orchards whose trees produce a total
shade of 80%- 85% in the middle of the summer at midday.

Almond Board of California



Summary

Yield potential = No.of flowers X % of fruit set X kernel weight

No. of flowers:

« A game of number and quality: Identify your spur populations and aim for a balancing approach.
Keep in mind that flowers are formed during the previous summer and that their quality largely
depend on the pest, nutrient and irrigation management.

% of fruit set:
« Bloom is just the beginning.

* We have little control on the weather once we establish an orchard. However, we still have a big
influence on fruit set by promoting tree health and reducing fruit drop.

Kernel weight:

» Help the tree to do its job: Harvesting light and producing CHO. Supply the horticultural inputs
(nutrient, water, IPM) at the right time and at the right amount for the tree to perform at its highest
efficiency.

Almond Board of California
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>99% of plant m aterial is built from three main elements.

Carbon C Hydrogen H Oxygen O

(CH,O), - carbohydrates (sugars)



| ROOTED N SUCCESS Where does all that CH,O come from?

rr Hp y S a Ly
s ¢ ‘T"'

tﬁﬂ 'H

- PHOTOSYNTHESIS

Photosynthesis is the process by which plants
capture the energy in sunlight and convert it to a
biologically usable form.

The energy is stored in carbon bonds created
during photosynthesis and liberated during
respiration.

Solar energy

bsorbed b
absorbed by Photosynthesis

chlorophyll
Water + Carbon dioxide Carbohydrates + Oxygen
(H,0) (CO,) (CH,0) (0,)

Respiration ,

Chemical energy
To build and repair
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Physiology of carbohydrates
> management in nut trees

* Carbohydrates provides energy for maintenance, growth, defense,
and reproduction (yield)

* Carbohydrates are only being produced during day (sunlight) and
only when leaves are on the trees but used 24 hour a day and 365
days a year.

* Non-Structural Carbohydrates (NSC) are the tree’s liquid assets -
‘currency’ they are in two forms (1) soluble sugars and (2) starches.

* Soluble carbohydrates can be considered as ‘cash’ that flows around
the tree. Starch is the ‘currency’ saving account.

* Trees continuously measure soluble sugar levels (measure cash in
hand), and supplement it from starch (savings) or recharge savings if
it has overflow of sugar (cash).

* NSC level has to be maintained to allow trees to survive and
recover after non-photosynthetic periods: daily (night) and
seasonally (dormancy)

TSRV
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Orchard management focus is on

oL facilitating photosynthetic activity:
* irrigation :
* Fertilization RS ST
Boosting amount of carbohydrates SOIUble sugar ‘

— "_.,. \\ e

Respiration is temperature
dependent — We can not do
much about it

Growth is the function
available NSC, space,
physiological needs

- Usually, we can not tell plant
how to grow - yet

and protection from:

* insects
* pathogens Investment in reproduction is a
* Diseases

function of initiated embryos,
NSC availability and evolved
redistribution function —
Again, we have very little
impact on forcing plant to
change its evolved behavior -

Reducing cost of defense

We hope that our effort will increase
available NSC and they will be used to
increase yield.

. . . .. yet .
Knowing when and how plant makes decision on its NSC investment can
provide means to increase orchards productivity
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-+ So, what we know so far — WHERE - most NSC is in the spur bearing twigs

5.0 -
—~ 4.5
= 4.0+
QO 3.5
3.0-
2.5
2.0 -
1.5 -
1.0 1
0.5 -
0.0 -I

(kg

Tree total NS

Spur hearing stem wood
Extension growth wood

Trunk peripheral region

Trunk central region

Jan

| I I | | 1
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Time of year
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“++ So, what we know so far — WHEN — NSC content varies seasonally

sinp ‘o

Growth and fruit development Postharvest
Fruit maturation Dormancy
300
S
- Winter NSC Fall NSC
D 200 loss recovery
& :
= t _ | t |
.é . Summer NSC
. I minimum
E 100 %%é % o
0 3
c $ L
=]
u | S e
0= : ! 4 : - L : | x . - x % 5 1 - . . . : ¥ : . > ¥ L | : . I x 5 x .

5 883 38§ 5 88 2 5 55§83 3858588 =2 - 5883885388 = ¢ ¢
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P. dulcis

Fall NSC
Recovery
Sugar to
Starch *

Winter

Postharvest
Dormancy

Growth and fruit development
Fruit maturation

4 2021

Summer

Starch to
Sugar

o

-+
-

©

i
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E3 Starch in wood
E3 Sugar in wood
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So, what we know so far — inner works — Starch to sugar conversion

ROOTED IN SUCCESS
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-+ So, what we know so far — DO NSC MATTER? — YES

High levels in February are associated with higher yield — healthy bloom

81 81 8 8 81 81 2
61 51 5 51 51 51 61
S o]  nfimwd o afelead| i SRd s o 41 ]t o O e
oo lm £ o4 ¢ | ot 2 2 5 ] a4
p ? 'y : - . T I .
n-',d , g L[] g ',M', .. ) ok NI [ | 0-1,‘ | gt ||
50 100 20 40 60 20 30 40 50 0 20 40 0 5 20 40 30 40 50

Low levels in May are associated with higher yield - use of NSC to avoid ‘drop’

81 8 8 8 81 81 8
6 61 6 6 § 6 61
= - * . $
g 44 2® e | 4 ', 41 os 2 |4 PE T 1{il gmd s S LS wat e
21 Wy 21 2 k| 2 2 21 2% 3
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the almond conference ::: &* 2021

' ROOTED IN SUCCESS

.-+ So, what we know so far — DO NSC MATTER? — YES

January

High level of sugars in January is
correlated with high level of nectar
in flowers in February and high yield

!
b
i
g
i
i

February
Total cost of flower = dry weight + respiration = 16-20 mg of sugars
NSC storage per cm ~10 mg or 80 mg per 1g of DW

~2-3 cm of twig is need for for each flower

High NSC = high yield

May
Low levels of sugar — risk taking = high yield — potentially investing
in growth and reproduction with low reserves for defense

August
Low levels of sugar = high yield — investment in structure and
yield while risk taking.
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-+ So, what we know so far — NSC and bloom

NSC and specifically soluble sugars respond temperature during winter — temperature
change the respiration rates and affects transformation rates between sugar and starch.

Together NSC can form an internal clock of dormancy progression and be used to asses the
Bloom prediction model - Do not use for making management decisions - model is for research purpose only rediness of trees to bloom.

Carbohydrate C{bservatory

IF YOU WANT TO LEARN MORE ABOUT THE USE OF THE MODEL Please contact Zovieniecki lab for detacle. Model was developed on &
Cenrr Valley Calromin Model was rained on limired 3t made sl 1o Zareniecis s iy Califamiz growers. Mode!
weathes information from PRISM Climate group, OSU. suonent daia exe used and updated - weekly. As compuretive progiess

Cotrsl Valley Califorzan cely, use of peographical
WA ineranea (Ve e % mes dan can b ied n mAde]

e A beta (research) version of the clock is available at: https://zlab-budbreak-
et 5, 21887 (s AL gt kil

e wor model.herokuapp.com/

Sahuble
concelr

ved o b state average o
e for bistorical wiat

 please enter archard pec
1617 88,8658 mals of wood
Mo il bps- /o or 10 10161 agrfomet 2019 107643

Alsend Pusmshia Walnn

r——

121,88 Chill hours

Utah model Dynamic model
.
%0 — -
Submit 20 / 20
Current year progress to bloom (faded line show 16/17 winter) 2 ,J . 4
Bloom may occare after soluble sugars content line crosses the dashed line. If sugar line crosses nto green ho a healthy synchronous bloom fs expected 2 \[j‘ )
b 2
a0
0 o
ox17 owas ox3 Kews  movls o1z omzs Omal M7 hovis ox17 oma4 oxal Mevs  Novld
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100
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@

ot 17 et 24 oxt 2t How 14
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How does it work — working hypothesis for high yield

Winter - Bloom

High initial reserves
Low loss during winter (chill)
High sugar in wood

What can we do?
Management
Treatments reducing respiration?
water stress in the fall?
whitening of the bark?
chemicals?
Selection for high reserve?
high amount of parenchyma cells?
slow end of summer growth?

Summer

Risk taking - Very low
reserves level

What can we do?

Management
Reduce stress — under stress
tree generate reserves in lieu
of growth and reproduction
Maintain high photosynthetic
capacity

Selection for risk taking?
no formation of reserves

Post-harvest

Recovery of reserves

What can we do?

Management
Allow for reserves recovery
Maintain photosynthetic
capacity
Enforce low stress to stop
growth and stimulate reserves
formation

Selection for risk taking?
select for early growth stop?
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To learn more or help in research by providing almond samples
- .- Please visit Carbohydrate Observatory website

https://psfaculty.plantsciences.ucdavis.edu/plantsciences faculty/zwieniecki/CR/cr.html

Science

*  Determination of management practices on carbohydrate
/ metabolism and physiology

Carbohydrate Qbservatory *  Characterization of thermal/drought/biotic stresses on tree
g carbohydrate management/storage
L]
Oty Resewch  peowsl  Howio  supor  Paricipams How to manage orchard for NSC?
participate . . . . e .
*  Modeling yield, and bloom time for orchards in specific locations for

Carbohydrat ‘
Carbohydrate Observatory ozrse?,\,z':y?qgws curren t wea t h er
Summary: The Carbohydrate Observatory uses a ‘citizen science approach,” the 100112018 — We have submitied
citizens being almond, pistachio and walnut growers who send us monthly wood and first manuscript that uses data
bark samples from their orchards to be analyzed for sugars and starch. The results are ~ ffom the Obsenvatory. in
made available through a website that each grower has access to. He or she then track ";‘5"“5“’[“"“’9 ‘;es‘"“eh“'s“ H H
the carbohydrate levels of their nut trees throughout the year while paifing it with climate,  Sige: o previde mechaniste Ap p 1 cat ions
management or pheneological events such as dormancy, poliination, bud break, e oy
flowering, fruiting, harvest and leaf drop. The goalis to have a better biological time
understanding of the role carbohydrates and use this massive data set as a tool to PN oo
predict yield and understand environmental stresses such as lack of chilling hours and — We racelve L. e .. . .
drought. Our goal is to: support for the Carbohydrate ° ( )
+ Understand how annual patters of starch and total nonstructural carbohydrates (TNG) ~ Coserater CharaCterIZIng SpeCIflc varieties Of NSC based performance ylEld n
differ throughout the Central Valley, which will aid in the improvement of spring/fall 0912072017 ~ We launched new . . ..
management practices and our understanding of chilling requirements. » To develop a interactive graphs to see NSC relation to environment management sa||n|ty etc.
tool that uses starch and TNC levels as a predictor of yield for the following year and to concentration of specific farms in ’ 4
understand variable crop yields. « Create an easy interactive map for growers to use that £ contentef ll Central Valley . . . . .
Goptays il o thoGota actoss tre Gontel ey *  Near real-time information on NSC orchard status to assist in

07/07/2017 - We reached first

milestone - 250 sites H H H

_ management especially during postharvest and dormancy periods
We are in the news -Western .

bt oy v *  Provide information for precision physiology based agriculture
ealy Cool way to compare farms (beta_version) —
- Link to map interface (beta_version) ——

BacktoTop
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Precipitation (inches)

::: Low precipitation levels in 2020-2021

Precipitation above the San Joaquin river drainage 1981-2021
Total Precipitation - Jan through Dec - LODGEPOLE, CA

Use navigation tools above and below chart to change displayed range

100 -

Z°°m| 1yr | 10 yrs | 30 yrs | All ] From 1980 To 2021
1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012 2015 2018

202!
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Some growers reported lower kernel weights in 2021

Temperature (°F)

120 -

Daily Temperature Data - FIVE POINTS 5 SSW, CA

Period of Record - 1942-12-12 to 2021-10-31. Normals period: 1991-2020. Click and drag to zoom chart

Drought and heat impacts fruit quality and yield

-48.9

v
o

--6.7

-17.8

100- -

. |
80 - I I I i i 1 » ,

' ST :
" a .
20-

0
et Hare Mar 15 Mar 22 Mar:29 Apr 5 Apr 12 Apr 19 Apr 26 May 3 May 10 May 17 May 24 May 31

‘ @ Observed temperature range (2021) ® Normal temperature range — Record Max — Record Min l

Association with above average tem peratures in spring and summer?

(D,) @anmesadwa |
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Drought and heat impacts fruit quality and yield

12

*Heat induced plant stress
reduces photosynthesis and
carbohydrate production
*Carbohydrates are needed
for plant growth and fruit
development

0.8

—

0.6

Rate of Respiration/Photosynthesis

o 7 3 f *Some growers reporting low
i £s kernel weights, 28-30/ounce
02 ; ’% % in 2021 despite adequate
< El E water
’ a2 41 50 59 68 77 - .86 a5 104 113 122 131 * The
Temperature (F) Almond
—Photosynthesis Rate —Respiration Rate ‘HZﬁ DoctOf

https://thealmonddoctor.com /reduced-kernel-size-2021-harvest/
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Frequent calls in early
summer

* Yellowing leaves and dropping
leaves in the lower canopy,
some limbs dying back

e Likely cause a combination of
factors related to heat and
water stress, canopy shading,
and humid conditions in the
lower canopy

e orchards often have problems
with ponded water at the
surface




Drought impacts water supply

* Drought decreases surface water availability
and increases demand on groundwater

* Decreased flow rates raises water
temperature, elevates salt concentrations
and other chemical and biological
characteristics of the water

* May impact application rate and
distribution uniformity as well as soil salinity
levels and infiltration
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::: Irrigation system
problems

e Small micro-emitters
openings highly susceptible
to clogging and leaks

* Routine inspection and
maintenance is essential
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‘oo Irrlgatlon System Evaluatlon and Maintenance

e =‘ .;.’h 4

0.90*

D 96”
‘I 06”

D.U:= gQ%" 1127

Photo:D.Zaccaria

* Micro irrigation systems are highly efficient but almost all will have varying distribution uniformity (DU) across the block
* Untreated water quality problems will make things worse
* Professional system evaluation recommended every 2-3 years
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::: Cumulative differences in application within a block

Water Water | Difference |Difference
Applied | Applied across thirty

High Yz of | Low Y2 of | orchard | irrigation
orchard | orchard o]y [ cycles
irrigation

-- - Inches applied -----

—
90 1.12 0.90 0.22 6.6
80 1.27 0.80 0.47 14.1
70 1.42 0.70 0.72 21.6
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Evaluating Irrigation Water Quality

Sand 0.05 to 2.0 mm

,.-;f @y oo 1) Organic
3 contaminants

algae, bacteria

Salinity &
toxic ion
levels

Clay |
" <0002mm "/

T
e

Chemlcal Total dissolved
. precipitates salts, EC, sodium,
Particulates chloride, boron,
sand, silt, clay Calcium and magnesium bicarbonates

carbonates, iron and
manganese sulfides,
injected fertilizers
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... Atypical well water analysis for eastside SSJV

L B )
L
Cations mg/L meq/L Lbs/Ac/Ft Target Limits
Calcium 57.5 2.87 156.4 41-80
Magnesium 14.0 1.15 38.0 9-186
H Company: Simplot Water Logic Sodium 26.2 1.14 71.3 30-35
°
H I g h p H a n d Submitted By: Potassium 3.5 0.09 9.6 46-6
bicarbonate(alkalinity) orower: o - 22
Sample Desc: R Manganese <0.1 <0.10
°
L O w E C Water Source: Well Anions mg/L meq/L Lbs/Ac/Ft Target Limits
° H i g h C a ( h ar d ness ) Sample ID#: 72304 Hydroxide <0.1 Varies on pH
Date Sampled: 7/23/21 Carbonate <0.1 3.0-4.0
e Low Na and CI Date Submitted:  7/23/21 Bicarbonate 222.3 3.64 604.6 120 - 180 Bacteria
Analysis Comments: Sulfate 38.6 0.80 105.1 25- 50
Chiloride 33.9 0.96 92.1 70 - 140
Nitrate-N 6.6 0.47 18.1 3-7
Boron <0.01 0.3-0.6
Other Lbs/Ac/Ft Target Limits
Bacteria & Fungi CFU/mL Target Limits Total Dissolved Solids, mg/L 312 849.9 <450
Bacteria, cfu/mL <100 <100 Electrical Conductivity, dS/m 0.549 <0.450
Fungus, cfu/mL <10 <10 pH 7.93 6.8-75
Hardness, mg/L as CaCO3 201 546.9 60 - 120
Coliform Presence/Absence Alkalinity, mg/L as CaCO3 182 496.0 100 - 150
Coliform Langelier Saturation Index 0.6 -0.2
E. Coli Sodium Adsorption Ratio, adj. 1.1 2-4 Fungi
Low Moderate High Low Moderate High Low Moderate High
|
Potassium ‘ ‘ | Nitrate-N | | ‘ | sAR
| |
» Sodium = Chlaride : | = Alkalinity
W Magnesium M Sulfate ® Hardness
M Calcium M Bicarbonate = pH
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... Water has low EC and low sodium but visible salt

damage and elevated levels in tissue analysis

‘ Total Nitrate- Calcium Magnesium[ Phosphorus | Potassium | Manganese Zine Boron Sodium | Chloride Iron Copper
| Nitrogen | Nitrogen | |
(%) | (ppm) (%) (%) (%) (%) (ppm) (ppm) (ppm) (%) (%) | (ppm) (ppm)
1 Ranch (Weak) 2.10 4.5 1.29 0.09 05 67 40 33 0.26 0.60 97 9
ds) | |
| I — - .
|
24-30 | 1.0-4.0 0.25-0.70 |(J,ll -0.30 1.5-2.0 25-80 25- 100 40 - 80 10,01 -0.20 0.01-0.6 | 70-250 6-20
Too 00 o0 as Excessive: | poo Excessive: | 000 000 000 009 | |Excessiver | oo 00 00 05
>50 | | | [>oe0 =040 >3.0 | |
High: | High: | High- ' | [High: |
4.0-50 | | |o70 080 0.30-0.40 20-30
+ — | - e
Optimum: | | Optirmum: Optimum: Optimum;
1.0-4.0 0.25-0.70 0.12-0.30 15-2.0 |
Low: Low: o | Low: I
05-10 0.20-0.25 0.10-0.12 | | [10-15 |
— e I 11
Deficient: Deficient: | Deficient: %
<05 : <0.20 1 | |<0.10 <1.0
2018 2019 2020 2021 2018 2019 2020 2021 || | 2018 2020 2021
Calcium % Magnesium % hosphorus % Potassium %
Excessive: [i] [} i} E 40 0 o o a3 ssive: E; 000 0.00 000
=150 > 100 | 0.40 >0.90
[ High: High: 1 / High | [rige:
100 - 150 80- 100 l 10.20 - 0.40 | |0.60-080
Optimum; Optimum; Oplimum: | |optimurn:
25. 100 40- 80 0.01-0.20 0.01-0.60
Low: [Low: % Low: Low:
15-25 | 20- 40 v 0.001 - 0.01 0.001-0.01
Deficient: Deficient: = Deficient: Deficient:
<15 e <20 ‘ e — = <0.001 . < 0.001 =
2018 2018 2020 2021 | 2018 2019 2020  20: 2018 2018 2020 2021 2018 2018 2020
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ROOTED IN SUCCESS

Daily Temperature Data - FRESNO 5 NE, CA
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ROOTED IN SUCCESS

November:

Sample irrigation water and soil from 1’ to 5’ Determine
EC, pH, Na* (SAR), B

Calculate and apply soil and/or water amendments if
needed

Calculate depth of reclamation: Determine depth of water
(inches per foot depth soil) needed to achieve desired
salinity

Determine timeline for completing leaching program
November to February:

Leach in dormant season

15t fill profile to field capacity (3-6 inches over 3-4 days),
then 2-4 days drainage....then begin leaching applications
February:

Re-sample irrigation water and soil from 1’ to 5’ to
determine effectiveness of applied leaching and starting
point for growing season
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ROOTED IN SUCCESS

* Water budgeting

* Soil moisture and plant water status monitoring

* Regulated deficit irrigation

* Improved distribution uniformity with routine maintenance
* Winter reclamation for salts in the rootzone
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Statewide Distribution of Reported Household Water Supply Shortages

The interactive map below illustrates the relative statewide distribution of reported household water supply shortages
(Last updated 11/18/2021 4:11:04 AM) https:/ftablesu.cnra.ca.gov/t/DWR_SGM/views/mydrywatersupply/Map. pdf

i
x ;j 5 ) [ Lassen [
: LS ~ __,_.,-__.f‘“—/‘"'~ =] 7
s B RO i i
i -_vpﬂ_’ T =y <
ke £ L Alama
1 e L
H .'_.'.'y - .._,I'r ‘LH
- Tekgnia 3 L =
i [ A 3 "
' | 3
1 ] 7 < ! Plumas 1
. o1
} g .. M |
- hie g
f [ T
o . SN B L |
= - .
L ““ b . Ty Fa f
L7 Ny Butte
| ol o S
. < ;
= Glann 4 / 3 Jlrjr Sierra
o e N — e /
L | .; [( = s o L Ij Storey o ‘
Mendociso 1 . - — e 2y e
b ? f gl .r-u .' ,-'r
]I‘J h. 4 e w Yuba S Navada T Eliect
o \ L Vs o L7
i e 'y Colusa ¢ <'.‘ & .,___r _cateonTiry
d i [ s L e F
| b \Sutter, el P cer - 5
: " L bl . A
5 : s ol

El Darado

- I
LA i o
é 1‘\ YDID -‘L"‘ -
; Mapa ll'._ i .-‘: S ' SR ot e
Sonoma !1 l:.i £ dey L Amader
3 o g
‘\a . N ) Sacramento T
= ,_.
r“’\\\ at %"T"' Solane | . iy T e
L ] ___.P--' i
© 2021 Mapbox & OpenStreetMap ey b &

j \, Calaveras S

Primary Use

(Al

Ag/Irrigation

Combination of Household/Agriculture
Household

Other

Reported

. Last 20 days
31-255 days=

M >365days



Cumulative Daily/Monthly Precipitation (inches)
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Northern Sierra Precipitation: 8-Station Index, November 18, 2021
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West Side Problems

* You may have water, but how clean is it?

* Trees exceeding toxicity levels for Cl
« Has the shoe dropped yet?

* Runoff instead of infiltration
* Refilling the soil profile: Long road to go...



Winter Irrigation: Month by Month

* Track rainfall and compare with average

* Substitute irrigation for rainfall shortages on
a monthly basis

Table 1. Red Bluff (Gerber CIMIS #222) Winter Rainfall (In)
Year Oct. Nov. Dec. Jan. Feb. Mar. Total
Avg. Monthly 1.2 2.8 4.2 5.0 41 3.2 20.5

2019 /2020 0.0 0.1 2.7 1.3 (K) 0.0* ? 4.1%




Continuum: Plant Water Status

1.0
Fundamental

Visual plant
cues

Pre-irrigation
or biweekly

95% 30%

almonds.com/irrigation

27%




Water status has huge
growth, yield, and tree
health consequences!

5SS

Growers report
$10-20 per acre
cost annually



1| ROOTED IN SUCCESS Loss on 80 [Loss on 80

Time acres for |acres for 4
period each 1bar |bars of
of stress stress
Potential revenue Tyear $13,860 $55,440
loss from stress 8 years $110,880 $443,520
during canopy
development -8bars -12bars  -16 bars
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More variation in tree size when over-irrigating
* Small trees suffer
* If you under irrigate slightly, larger trees grow more slowly,
and orchard becomes more uniform




Automated Water
Potential

e.g. FloraPulse

pressure chamber
* Representative tree?
 Unknown cost efficacy g
vs. pressure chamber
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= For more information:

University of California ANR Publication 8515 | February 2015 UC g
- Agriculture and Natural Resources hetp://anrcatalog ucanredu  ReVieweo

DROUGHT TIP

Drought Management for
California Almonds

Impacts of Stress on Almond Growth and Yield

Imond trees are tolerant to drought conditions and respond to water

availability with increasing yields. Research has shown that trees are
able to survive on as little as 7.6 inches of water (Shackel et al. 2011), but
they produce maximally with 54 to 58 inches in many areas of California
(Sanden 2007). Minimizing water stress increases growth and yield due
to increased rates of photosynthesis and respiration.

DAVID DOLL, University of
California Cooperative Extension
Farm Advisor, Merced County
KENNETH SHACKEL, Professor,
Department of Plant Science,
University of California, Davis



For more information:

« Contact your local orchard or irrigation advisor
» SacValleyOrchards.com & SJVTandV.com
* GrowingTheValleyPodcast.com

2 Al %

4 AR :
Craig Ledbetter Irrigation Field The Dangers of
on the USDA Management Evaluation of Irrigation Leaks
breeding with David Doll Almond

program Varieties



pump i

Available for CDFA CEU credit
Google: “CDFA Continuing Education”

Irrigation Part 5. Irrigation Part 4. Soil Irrigation Part 3. Water Irrigation Part 2: Basic Irrigation Part 1: Management
Evapotranspiration with Allan Moisture Monitoring with Potential and the Soil-Plant- lrrigation Technologies With with David Doll
Fulton Allan Fulton Atmosphere Continuum with Spencer Cooper —

- — Phoebe Gordon



For more information:

University of California ANR Publication 8515 | February 2015 UC g
- Agriculture and Natural Resources hetp://anrcatalog ucanredu  ReVieweo

DROUGHT TIP

Drought Management for
California Almonds

Impacts of Stress on Almond Growth and Yield

Imond trees are tolerant to drought conditions and respond to water

availability with increasing yields. Research has shown that trees are
able to survive on as little as 7.6 inches of water (Shackel et al. 2011), but
they produce maximally with 54 to 58 inches in many areas of California
(Sanden 2007). Minimizing water stress increases growth and yield due

to increased rates of photosynthesis and respiration.

DAVID DOLL, University of
California Cooperative Extension
Farm Advisor, Merced County
KENNETH SHACKEL, Professor,
Department of Plant Science,
University of California, Davis
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Action Steps vs. Flying Blind

1. Winter: Pray for gentle rains...
2. Winter: Substitute irrigation for rainfall shortages

3. Pressure chamber for...
« starting season, weekly trigger, regulated deficit

4. Not going to use the pressure chamber?
« automated water potential, or at least use soil moisture

5. Test water quality and take leaf samples (including ClI)
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