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PISTACHIO
SALINITY
MANAGEMENT

DROUGHT INTENSIFIES SOIL
SALINATION PROBLEMS;
HERE’S WHAT TO DO IN 2021
By MAE CULUMBER | UCCE Nut Crops Advisor,
Fresno County

T

wo back-to-back years of dry
winters with little snowpack has
delivered an exceptional drought
across California. Extreme heat in
early June compounded the devastating impact dry conditions have had on
agricultural crops across the Central
Valley this growing season. In many areas, limited water supply has increased
reliance on lower quality sources of
irrigation water, which can initiate or
intensify soil salinization problems.
Salinization is the accumulation of salts
in top layers of the soil, which intensifies when surface evaporation exceeds
annual precipitation or when salts are
inadequately leached due to problems
with soil drainage.

Salinity and Soil Reclamation

Pistachio trees stand out among tree
nut crops as tolerant of salty growing
conditions, but they have their limits,
and production may eventually be
affected if steps are not taken to relieve
stress that happens with salt accumulation. Irrigation water with electrical
conductivity (EC) exceeding 4.5 to 7
dS/m is probably not sustainable for
the long term, especially when salinity
challenges are coupled with drainage
issues.
When salinity levels are very high,
trees are subjected to osmotic stress,
meaning they are working harder to
take up and transpire water. As salt
concentrations increase around the
6
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Necrotic leaves are a characteristic of specific ion toxicity. This condition reduces the photosynthetic capacity
needed to support the development of the nut crop
(photo courtesy Giulia Marino, UCCE.)

roots, there is less solute differential
between the root sap and the soil water,
which reduces the ability of the root to
pull in water by osmosis.
Recent UC research found salt
affected soil resulted in lower yields
but also lower water use. Salt-affected
trees had the same ETa as non-saline
sites earlier in the season through shell
hardening (Stage II), but then the water
use per unit of canopy cover decreased
during kernel fill through the postharvest season. Despite the potentially
lower water requirements during the
growing season, salt-affected orchards
will require additional water to leach
salts from the rootzone during dormancy. Therefore, the overall amount
of water needed to produce a crop in
salt-affected areas needs to account for
the necessary leaching requirements.
Leaching salts from the root zone
can be effective in preventing salt build
up in soils. Leaching is best accomplished during the winter when evapotranspiration rates are very low. The
aim of dormant-season salinity management is to replenish soil moisture,
improve water penetration and leach
enough salt for efficient use of irrigation water during the growing season.

Soil and Water Amendments

Soil and water amendments improve water infiltration into the soil
and are an important component of a
reclamation program to reduce salts in
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the rootzone. Water and soil sampling
and analyses should be conducted
around early November to determine
what amendments if any are needed.
Amendments provide a source of Ca to
replace the Na and remove it from the
rootzone. This can be accomplished
with either the direct application of
soluble Ca (usually as gypsum) or by
use of acidifying products that react
with Ca bound by HCO3 or soil lime
(CaCO3) to make the Ca ion soluble.
A combination of both amendments
can be beneficial. The sulfate binds
with Na to form a compound that is
easily leached from the soil, while Ca
takes its place on the surface of soil
particles. A large quantity of Ca is
generally needed to displace Na. Yet,
because amendments add salts to the
soil, too much at once can add to osmotic stress that limits water uptake by
trees. Also, any excess applied Ca not
displacing Na has potential to precipitate to form lime or even leach with
the irrigation water depending on soil
conditions.
The right amendment or combination of amendments largely depends
on soil type, pH, the balance of Na
with Ca and Mg, and whether there
are appreciable amounts of HCO3 and
CaCO3 in the water and soil. Calcium
amendments are most useful to displace Na where soil pH is less than 7.5,

Continued on Page 8
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Continued from Page 6
native calcite or lime is less than 1%, and in areas with ultrapure low EC (<0.2) water. The most common Ca supplying
product, gypsum, is valued for its moderately slow release
of soluble calcium (24%) to continually improve infiltration
and provide a source of plant nutrients.
Acidifying amendments are generally most useful in
sodic soils with a high pH with soil lime levels greater than
1%. High levels of HCO3 can also be effectively neutralized
by some acids. If soils have less than 1% lime, Ca must be
added with the acid to create gypsum in the soil for Na to
be leached. However, before these processes can take place,
acid-forming amendments (e.g., sulfur, ammonium polysulfides and thiosulfates) require an initial biochemical oxidation of sulfides (S2) by bacteria named Thiobacillus to form
the sulfuric acid that then breaks down the lime to form free
Ca and gypsum.
This is important to note because soil temperature and
moisture greatly influence microbial activity and the successful conversion of the acid amendment to gypsum. Moist
soil with temperatures above 55 degrees F for a period of
one to two weeks is needed for the reaction to take place.
Optimal soil conditions are around 80 degrees F; therefore, a

Soil amendments can help move salts through the soil profile
(photo courtesy Blake Sanden, UCCE.)

‘Amendments alone will not reduce

soil salinity and must be followed by
leaching to be successful.

’

fall application of sulfur will likely provide Na leaching
benefits the following growing season rather than during
the dormant period when it is commonly applied. Sulfuric
acid and other sulfate-based liquid acids like urea sulfate
make gypsum in the presence of a lime source, independent
of temperature and moisture conditions, and do not require microbial oxidation. In addition to the removal of Na,
sulfuric acid assists in dissolution of HCO3 in highly sodic
soil and irrigation water. Sulfurous acid, a safer alternative
to sulfuric, is generated with a sulfur burner, which is then
injected into irrigation water. Sulfurous acid may provide
longer residual acidity that continues to neutralize HCO3
and form gypsum.
The use of organic matter, including composts, mulches
and cover crops, are a final consideration in soil amendment
goals. Organic matter enhances microbial activity, leading
to soil aggregation and improved infiltration, and can enhance the effectiveness of other amendments. Kern County
Emeritus Soil and Irrigation Advisor Blake Sanden found
mixing 1 ton of fine-ground soil sulfur with 4 tons biosolids
compost and side banding over the drip hose (a 3-inch-thick
by 2-foot-wide band) with a low salt source of well water
successfully improved water infiltration in Eastside orchards
with severe soil sealing problems.
Composts and mulches can also be sources of salt, which

8
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can accumulate with salts from
irrigation water; therefore, laboratory
analysis of these materials is recommended before use. Ongoing research
is investigating whether additional
surfactants, polymers, biostimulants
and nutrient amendments reduce
soil salinity and improve tree growth
and yield in pistachio and almond
trials. Cover crops have been shown to
improve water infiltration, protect the
soil from surface crusting and, in some
instances, significantly reduce soil Na
levels. Current research is looking at
the benefits and tradeoffs associated
with their use in established pistachio
blocks.

Leaching Salts from the Rootzone

Amendments alone will not reduce
soil salinity and must be followed by
leaching to be successful. Once the
appropriate amendments have been
applied to the soil, calculations are
needed to determine the appropriate
depth of water to reduce the salt load.
The amount of water needed will depend on the texture of the soil, the EC
level of the rootzone, the final salinity
level goal and the EC of the reclamation water. Soil salinity can only be
decreased to the concentration of salts
in the water used for reclamation.
For saline-sodic and sodic soils,
make dormant gypsum amendment
applications in the fall prior to rain
and leaching. Depending on the soil
texture and salt load, six to ten inches
of effective rainfall (penetrating past a
two-inch depth) or freshwater winter
irrigation is needed for efficient leaching. Leaching calculations and conversions can be found at ucanr.edu/sites/
Kern22/files/275935.xlsx.
If leaching with fresh irrigation water, the first application should fill the
soil profile to field capacity. Allow two
to four days for drainage, then begin
leaching applications. Irrigators should
make sure to keep irrigation sets to less
than 24 hours to avoid the risk of soil
saturation and Phytopthora. A good
strategy is to begin applying water in
January (one inch per event), leaving

the soil some ability to absorb any
rainfall that occurs before flowering. If
no additional rainfall occurs, continue
applying one inch every few weeks
with the goal of reaching the target six
to ten inches before March. Soil and
irrigation water should be sampled
again to determine effectiveness of the

leaching and provide a reference point
for the salt levels at the beginning and
end of the growing season.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

BUY IT, GROW IT, MARKET IT.
GUARANTEED.
ORDER PISTACHIO TREES FROM WONDERFUL NURSERIES AND
YOU’LL HAVE A GUARANTEED HOME FOR YOUR CROP

It’s simple. Wonderful Nurseries works closely with our sister company,
Wonderful Pistachios to offer Pistachio Purchase Agreements to clients
planting our trees. Whether you are purchasing our Wonderful Pistachio
Rootstock™ (WPR) or standard UCB-1 rootstock from seed, we have a
home for your product. Contact us today to place your order and grow your
pistachios into guaranteed sales!
ALWAYS RAISING THE BAR AT WONDERFUL NURSERIES

SERVING YOUR VINE, ALMOND AND PISTACHIO TREE NEEDS

WonderfulNurseries.com 661.758.4777
27920 McCombs Road, Wasco, California 93280

© 2021 Wonderful Nurseries LLC. All rights reserved. WONDERFUL, WONDERFUL NURSERIES and the accompanying logos are trademarks
of Wonderful Nurseries LLC or its affiliates. The Wonderful Pistachio Rootstock™ Trees are the subject of U.S. Plant Patent Nos. PP26915,
PP26916, PP27318, PP27319 and PP27436.
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Science of the Shake

How Nuts Come Off the Tree
By CECILIA PARSONS | Associate Editor

Shake frequency, amplitude, tree size and shape determine the efficiency of the shake; how many nuts are removed and what
remains on the tree. Skill and experience of the shaker operator can also be a factor (all photos by C. Parsons.)

D

uring August and September,
there is a “whole lotta shakin’ goin’
on” in California’s Central Valley.
Mature nuts rain from almond,
pistachio and walnut trees over a span
of seconds when trunk shakers grip
the trunks and send a wave of energy
up the tree. Seconds later, the shaking
ceases, the shaker releases and the harvester moves quickly to the next tree.
Efficiency of this harvest operation far outstrips the early use of long
poles to knock nuts onto a tarp on the
ground. Factors that contribute to the
efficiency of the shake include its frequency, amplitude, tree size and shape,
and crop load and maturity. Skill and
experience of the shaker operator is
important.
Shaking technology, efficiency and
best practices are explained by UCCE
Specialist Louise Ferguson, who has
investigated mechanical harvesting of
olives and pistachios.

The Shake

Frequency in hertz (one hertz is
one cycle per second), amplitude in
mm and the shake pattern combine
to produce the final energy delivered
to the trunk, said Ferguson. The final
combinations are selected by how much
force is delivered to the nut bearing
shoots, which can be directly measured
with sensors, and the final harvester
efficiency, the percentage by weight of
10
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nuts in the bin compared to the crop on
the tree.
Luckily, nuts are easily removed
with trunk shakers when the abscission zone between the nut and stem is
mature. The force to remove a nut is
called the “detachment force”. Mature
nuts detach easily within the first six
seconds of a shake. Ferguson said the
shake is transmitted best vertically
upward; therefore, the best removal
is achieved closest to the tree trunk.
Shake transmits less well horizontally
and poorly vertically downward. The
further from the tree axis and the more
horizontal or drooping, the less efficient the shake is transmitted. Luckily,
the detachment force for most mature
nuts is low.

Tree Shape Contributes to Efficiency

Canopy architecture greatly influences harvest efficiency for the reasons
detailed above. Before domestication,
nut trees grew and bore crops perfectly well through the millennia until
economics demanded regular annual
crops and high final harvest efficiency.
The only reasons to train and prune
a tree are to control cropping and
facilitate orchard operations, primarily harvesting. Therefore, evaluation
of any training and pruning methods
must include an evaluation of annual
cropping and final harvester efficiency
for at least six years, including the eco-
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nomics. This is particularly important
in alternate bearing crops like pistachio
and olive. Final harvester efficiency is
defined as the percentage by weight of
nuts in the catch frame versus the crop
left on the tree and ground. Ferguson said other factors that affect final
harvest efficiency are crop load per tree,
maturity, tree uniformity and condition of the orchard floor.
When mechanical harvesting was
first developed, the major misconception was designing a harvester for the
existing trees and orchards. As Yoav
Sarig, the Israeli mechanical harvesting engineer, noted, “…no mechanical
harvesting of tree crops is successful
without orchard modification.” This
includes training, pruning and genetic
modification, all with the objective
of producing an efficiently harvested,
regularly bearing tree.
Perhaps the best example in California is to contrast the table and oil olive
industries. The table olive industry is
declining because the large trees with
a drooping habit cannot be efficiently
mechanically harvested. The olive oil
industry is expanding rapidly due to
cultivars bred to remain small, crop
early and be trained into a high density,
mechanically pruned hedgerow harvested efficiently with adapted vineyard

Continued on Page 12
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Continued from Page 10
canopy contact shakers. Similarly, pistachio trees have long been trained and
pruned to be harvested with adapted
prune harvesters.
Observations during harvest can
also increase harvester efficiency. Broken and unharvested branches should
be removed, and in the latter case,
perhaps this will be achieved during
dormant pruning. If the dormant
mechanical pruning does not, selective
hand pruning cuts can be done after
the mechanical pruning.

Machinery Innovations

Josh Jacquot with Pacific Distributing Inc. of Chico, representing
Orchard-Rite, said they recognize that
tree size and variety should be considered at harvest. Each nut variety requires different osculating acceleration
patterns to release them from the tree,
Jacquot said, while the tree itself can
only withstand so much energy transfer

Mature nuts detach easily within the first six seconds of a shake.

before becoming damaged. Jacquot
said that their hydraulic systems are
designed to address energy concerns
and allow operators to control the force
and maximize harvest.
There are systems designed to be
more automatic, providing a consistent
shake throughout the orchard. This
system also allows changing between
pre-set shaking profiles, which auto-

matically vary shake time and engine.
Keeping shake timing consistent and
increasing or decreasing the speed of
the shake motor manually takes an
experienced operator, Jacquot said.
“They can manipulate how hard the
shake is and set the time of the shake,
depending on how much is needed to
get the nuts off,” Jacquot said.
Another factor in shaking trees is

Five Reasons an Orchard-Rite®
Tree Shaker is Your Best Choice:
HydraShake™ operating system offers a faster
delivery and customizable rate of power, allowing for
a concise powerful shake so the operator can shake
more in less time.
AccuShake™ uniformly shakes the orchard using
variation in shake timing and engine speed, clearing
trees faster and easier than before.
WetHead® cooling and lubrication system, featuring
Shurflo® electric injection system.
Many included safety features such as back-up
cameras, reduced engine noise, LED lighting and a
reinforced anchor assembly.
Designed with operator comfort in mind. Includes
A/C and heat, Bluetooth stereo, adjustable seat
and foot contols, telescoping steering wheel and
flotation tires.

When maximizing your harvest is
all that counts...
It’s best to choose your shaker wisely.

Since 1990, we have hand-crafted our tree shakers with precision technology.
Orchard-Rite® tree shakers are engineered, assembled and serviced by people
who have a vested interest in your success. Experience pure performance when
you harvest with an Orchard-Rite® tree shaker.
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PACIFIC DISTRIBUTING INCORPORATED
Authorized Distributor of Orchard-Rite® Tree Shakers

209-857-0664

orchard-rite.com

the friction and heat generated. Jacquot said in order to extend
the life of the pads that grip the trees, they are injected with a
water and silicone solution between the long and short slings.
This keeps friction and heat to a minimum and allows safer contact with the trees and reduces the risk of barking.
Shaker operators must be trained to know where to grab the
tree and to make contact with the center of the pads to reduce
risk of tree injury.
Brian Andersen with OMC said experienced shaker operators
are not always available. To resolve that issue, the company’s
engineers moved toward more user-friendly machinery.
“With these machines, the operator’s main job is to keep the
machine in a straight line,” Andersen said.
The ‘TreeSeeker’ function is one of many automatic features
that allows for less skilled driver operation. Sensors position the
shaker directly where it needs to be in relation to the tree, locating and stopping at trees along the row. In this configuration,
TreeSeeker locates and stops at trees along a row. The operator
only must press a button to give the shake command. The TreeSeeker controls the duration and energy of the shake.
Automatic or manual, skilled or inexperienced, shaker operators will have covered more than two million acres of tree nuts
when harvest is complete.
Scaffold branch shaking may be necessary with larger
trees.

Comments about this article? We want to hear from you. Feel free
to email us at article@jcsmarketinginc.com

Shear Roller
The LMC Shear Roller provides a
complete separation of the almond meat
from the shell.
Like all LMC equipment it is designed
and manufactured to operate at
maximum efﬁciency with ease of
operation and quality sanitation.

Lewis M. Carter Manufacturing, Inc.
615 Highway 84 West
Donalsonville, GA 39845

P: 229.524.2197
800.332.8232
www.lmcarter.com
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NEW WOLFSKILL
VARIETY

‘A GOOD BET’

FOR AN EARLY
SEASON WALNUT
By MITCH LIES | Contributing Writer

F

In this Norene Ranches orchard planted to Wolfskill, tree limbs are sagging under the weight
of walnuts, an indication of the yield potential of the new UC Davis walnut variety. Pictured in
the background is Parker Norene, son of Davin Norene, who manages the farm with his father,
Donald (all photos by M. Lies.)

is a good bet.”
Since the 1960s, dating back to when his father and
grandfather planted Ashley, Norene Ranches has grown
early season walnut varieties with varying success. Wolfskill,
Norene hopes, is the best of the batch.
To date, the farm has as much experience with Wolfskill
as any. Norene planted 20 Wolfskill trees on four different
rootstocks in 2014 while it was still
a numbered variety in the UC Davis
Walnut Improvement Program. The
farm doubled down on the variety in
2017, planting about 12 acres to it.
Norene said Wolfskill has many of
the traits he is looking for in a walnut
variety. It has been delivering ChanPistachios • Walnuts
dler-like color and good meat yields,
he said, and its vigor is outstanding.
“It puts out a lot of fruiting wood.
You see how bent over the limbs are,”
he said, standing in an orchard planted to Wolfskill. “I think it will get up
to 6,000 pounds an acre by year eight.”
It’s greatest attribute, however, is
its earliness. The variety typically is
ready for harvest three weeks ahead
of Chandler, the industry standard
and the variety that makes up the
Walnut Drying Bins
bulk of California walnut acreage.
Bin Features
Providing the other attributes hold
• Knock Down Kit
up, Norene said, Wolfskill could be a
• Modular
breakthrough variety for the industry.
• Corrugated / Galvanized Construction
• Do-It-Yourself Option
“Being able to extend harvest for
• Low Lead Time
six, seven weeks is one of the ways we
• 6 Ton Capacity
can get the best use out of our capital
expenditures, including our harvest
3778 County Road 99 W
equipment and hulling and drying
Orland, CA 95963

or walnut grower Davin Norene, the new UC Davis
walnut variety Wolfskill is the best bet yet for an early
season variety that delivers quality and yield and isn’t
overly susceptible to walnut blight. And he has been looking
for a while now.
“You don’t know anything for about 15 years in a commercial setting,” Norene said, “but Wolfskill is promising. It
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cent years, including Solano in 2013,
Durham in 2016 and now Wolfskill.
equipment,” Norene said. “Trying
Norene, who manages Norene
to slam everything into a four-week
Ranches with his father, Donald, has
period is asking a lot out of equipgrown several of the early season
ment that you have spent millions of
varieties that have come out of the
dollars on. It is a lot easier to use that Walnut Improvement Program,
equipment for eight weeks than it is
including Solano, Vina, Chico and
for four weeks.”
Ashley, which the farm first planted
Norene added that he believes
in 1965. Different varieties have difthe market is ready for a high-qualferent strengths, Norene said, but the
ity walnut a couple of weeks before
Achilles heel among the early season
Chandler hits the market. “I think a
varieties has been their susceptibility
Chandler-like product that is availto walnut blight.
able around the first of October will
“In our opinion, Ashley was probbe highly sought after,” he said.
ably the most viable [early season
variety, prior to Wolfskill], because
Chandler-Solano Cross
you could get decent color from it
Wolfskill’s history dates to 2003
if you farmed it well, and we could
when the California Walnut Imget close to 50% meat yield in some
provement Program crossed Chanyears, although they were smaller
dler with Solano, a high-yielding
kernels,” Norene said.
early season variety that can be
But Ashley is highly susceptible
heavily impacted by walnut blight.
to blight. “We have to spray them
Chuck Leslie, who was involved in
with a copper-mancozeb blend up to
the original cross, said the goal “was
seven times a year, and where prices
to combine the color and cracking
are right now, that doesn’t work. You
qualities of Chandler with the yield
can’t make a profit spraying them
and earlier harvest date of Solano.”
that many times, even if you are get“What is nice about this one,” Les- ting yields in the 6,000-pound range.”
lie said last year before Wolfskill was
The farm planted 20 Solano trees
named, “is it has good solid yield in
when it was first released, but has
a time frame well ahead of Chandler. since pulled them out, precisely
And when we sent Wolfskill samples
because of its susceptibility to blight.
in blind for commercial evaluation,
“It was a great tree,” Norene said,
traits were similar enough that eval- “really high yield, very fruitful. But it
uators often misidentified them as
was really susceptible to blight.” Still,
Chandler.”
Leslie said, “Solano is a very producThe variety is named after an early tive variety for many growers.”
settler in northern California whose
Durham, the most recent early
family later donated the Wolfskill
season release outside of Wolfskill,
Ranch to UC Davis for tree research.
also holds promise, Leslie said. “I
UC Davis formally released Wolf- think the quality of Durham has
skill to commercial nurseries earlier
been excellent. We are now watchthis year.
ing to see if it really comes in with
The variety is one of several earenough yield, but I think it will be
ly-maturing varieties released by the
fine when it is mature.”
Walnut Improvement Program in re-

“I THINK A CHANDLER-LIKE PRODUCT THAT IS AVAILABLE
AROUND THE FIRST OF OCTOBER WILL BE HIGHLY SOUGHT
AFTER.” - DAVIN NORENE, NORENE RANCHES

Blight and Chill Tolerance

on the Paradox
It is Wolfskill, however, that is
seedlings, which
attracting the most attention among
we used for our
recent releases. To date, the variety apinitial planting. The
pears to have better tolerance to walnut trees grafted on the
blight than the other early season vaparadox seedlings
rieties, Norene said, and he and others
are notably smaller
hope that the tolerance holds up in the
and weaker trees,”
face of more widespread production.
he said.
Wolfskill also to date has shown
Asked if he
good chill tolerance, another factor
thought Wolfskill
that can injure early season varieties,
is a variety growers
given that they can leaf out as early as
should consider
mid-March, a time when trees are still
producing, Norene
susceptible to spring frost.
said he thought yes.
Davin Norene in an orchard planted to Wolfskill likes several attriLeslie and Pat Brown, the current
“If growers want to
butes of the variety, including its vigor.
UC Davis walnut breeder, said they
capitalize on what
don’t have enough evidence with Wolfbeing a good walskill on different soil types to know
nut grower can bring you, there has to
tor. At this point, he said, nearly all
how it performs on the varying soil
be some risks assumed,” he said, “and
major nurseries in California have it in
types in California walnut orchards. As taking on a new variety is a risk. But
production.
for how it performs on different rootI think Wolfskill is a better bet than
stocks, Norene said Wolfskill has done
other risks a farmer could take.”
well on every rootstock that he has tried
Growers interested in planting
Comments about this article? We want
it on to date, including Vlach, VX211
Wolfskill should contact their local
to hear from you. Feel free to email us at
and RX1. He added that Wolfskill
nursery, according to Brown, the
article@jcsmarketinginc.com
“looks better on the clones than it does
Walnut Improvement Program direc-
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State and federal infrastructure funding can help repair damaged
water facilities like this section of the Delta-Mendota Canal near Firebaugh, Calif. (all photos courtesy California Farm Water Coalition.)

The Capinero Creek Project will protect and restore alkali scrub habitat
for threatened and endangered species in the San Joaquin Valley and
will support groundwater sustainability in the Tule Subbasin.

WESTERN WATER INFRASTRUCTURE BILL COULD BRING
NEEDED RELIEF TO FARMERS
By MIKE WADE | California Farm Water Coalition

F

armers are no strangers to dealing with uncertainty.
We always struggle with variations in weather, and last
year we were thrown a new curve when trying to navigate
the COVID-19 pandemic, which impacted the demand for
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our crops, our workers’ health and our ability to grow, harvest
and deliver products. And now, we’re in the middle of a crippling drought and forced to make difficult decisions about
what we can grow given the availability and cost of water.
As unaccustomed as we are to good news, there actually
could be some on the horizon. The western water shortages
that are impacting not only farms but also residents, the
environment and our nation’s food supply have sparked an
awareness among legislators of the acute need for action.
Thanks to the hard work of a bipartisan group of senators
as well as a coalition of groups representing thousands of
Western farmers, ranchers, water providers, businesses and
communities, legislation known as the Energy Infrastructure Act could bring some much-needed help to Western
water users.
While the proposed funding falls slightly short in some
areas, this multi-billion-dollar package would go a long way
toward repairing crumbling water infrastructure in the West,
increasing water recycling and water desalination, making
significant investments in habitat restoration and constructing critical new storage and conveyance, including both
natural and traditional infrastructure.
At the time this article went to print, this critical legislation had been passed by the Senate and was awaiting action
in the House of Representatives. We’re hopeful that the
following components will make it through:

Repair Existing Infrastructure

Our 50-year-old water infrastructure is crumbling from
neglect, which makes it difficult to deliver water when we
have it. Just some of the California projects that could be
funded by this legislation include critical repairs to the Friant-Kern Canal, the Delta-Mendota Canal and the California
Aqueduct.
Due largely to subsidence, the Friant-Kern Canal’s ability
to deliver water has decreased by as much as 60%. The same

‘Taken together, the Western water package included
in the Energy Infrastructure Act, if funded, represents
a balanced set of water management tools that align
with solutions Western water managers have sought
for years.’

situation has reduced flow by 20% in
the California Aqueduct and 15% in
the Delta-Mendota Canal. Funding
is also included to repair six dams
in California alone, which will help
address public safety and water security
concerns.

ward-thinking strategy is the Tule Basin Land & Water Conservation Trust’s
Capinero Creek Project at Deer Creek
Watershed. The project will convert a
former dairy and its associated farm-

land to upland habitat and groundwater
recharge.

Continued on Page 20

Build New Storage and Conveyance

According to scientists, our changing hydrology is likely here to stay. That
means more rain, less snowpack, wetter
wet years and drier dry ones. That
makes it essential that we have more
storage available not only to capture
rain, but to prevent flooding.
We need large projects, such as
Sites Reservoir, which will create an
additional 1.5 million acre-feet of offstream storage. Given how long large
projects take to complete, this legislation also funds more immediate storage relief such as groundwater recharge
basins, water banks and restoration of
flood plains. The increased storage for
groundwater will also help farmers deal
with the challenges we face as SGMA
gets implemented.

Be Brighter Off
Looking out for our customers is about more than powering companies
with renewable energy solutions. It means empowering you — the people
behind the business. We meet every partnership with dedicated support,
upfront information, and the kind of guidance and expertise that shines
a bright light ahead for you and your business.
We are JKB Energy, and we’ll see you through.

Fund Green Infrastructure

Through decades of scientific study,
we now know that green infrastructure
like restoring natural habitat is an important component of a healthy water
supply.
One example of this kind of for-

Your Solar Questions Answered
209-668-5303 | JKBENERGY.COM
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A five-year old almond orchard south of Los Banos, Calif. was destroyed
because of water shortages due to regulatory water supply cuts and
drought.

Continued from Page 19
These types of projects will enable us to take a more holistic view of water supply and its relationship with the environment, benefiting farms, people and the environment.

Invest in Recycling and Desalination

Farmers are already some of the biggest users of recycled
water in the country. Increasing the amount we recycle will
not only provide farmers with additional water but will also
be another way to recharge aquifers, again helping with
SGMA compliance. Desalination technology also continues
to improve, and we need to expand its use in the arsenal of
tools we use to combat drought.

‘Increasing the amount [of water]
we recycle will not only provide
farmers with additional water
but will also be another way to
recharge aquifers, again helping
with SGMA compliance.’
It’s important to note that funding will be spread across
the Western states, which together produce more than 80%
of the nation’s domestic fruits, nuts and vegetables. Taken
together, the Western water package included in the Energy
Infrastructure Act, if funded, represents a balanced set of
water management tools that align with solutions Western
water managers have sought for years. This federal investment will promote drought resilience and increase water
security for millions of Americans. Additionally, it will spur
economic recovery and prepare us to meet the water needs of
the next generation in the face of a changing climate.
Comments about this article? We want to hear from you. Feel
free to email us at article@jcsmarketinginc.com
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Pistachios May
Need a Little
Extra TLC This
Post-Harvest
By CECILIA PARSONS | Associate Editor

G
Paying attention to water and nutrient needs in pistachio orchards
commences when the last bin is emptied (all photos by C. Parsons.)

iven this year’s dry spring and summer,
pistachio orchards may need some extra TLC
postharvest. Water, nutrients and pest control
are the focus.
Re-hydrating trees, if possible, then application
of organic acids and soil amendments as soon as
possible after harvest is recommended.
The organic acids, humic acid and fluvic acid,
are the final breakdown constituents of the natural decay of plant and animal materials. Organic
acid applications are a way to provide plants and
soil with a concentrated dose of essential nutrients, vitamins and trace elements.

Moving Nutrients

License No. 251698

Manufacturing Commercial Grade
Products and Solutions to Growers and
Investors of Almonds Around the World
Since 1963.
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Water is key to moving the nutrients through
the soil to the tree roots, said Rich Kreps, CCA
and SSp. with Ultra Gro.
Compost applications in pistachio orchards
are common after harvest is complete, but without
water and incorporation into the soil, the materials will take too long to break down and become
available to the trees.
Kreps advises delivering organic acids via irrigation systems as soon as “the last nut is shaken
from the tree.” These materials can also be spread
on the orchard floor in granular form, Kreps said,
but they must be incorporated into the soil. With
flood systems, the granular materials or liquid
forms can be applied to the soil prior to running
water into the orchard.
Soil amendments, including gypsum, lime and
sulfate of potash (SOP), are applied postharvest
and should also be incorporated into the orchard
soil after application. Kreps noted that SOP is usually banded on the berms.
“The trees are depleted after harvest and should
be refreshed as soon as possible,” Kreps said.
“Don’t wait until the end of October.”

Continued on Page 24
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“THE TREES ARE DEPLETED
AFTER HARVEST AND SHOULD
BE REFRESHED AS SOON AS
POSSIBLE. DON’T WAIT UNTIL THE
END OF OCTOBER."

Continued from Page 22

Water Needs Postharvest

Multi-year pistachio deficit irrigation research by UCCE Farm Advisor
Emeriti David Goldhamer and Bob
Beede found significant irrigation water
could be saved by strategically irrigating pistachios.
Approximately 10 inches of irrigation water can be saved during the
season by noting critical water need
times. Critical periods when pistachio
should not be under-irrigated are from
nut fill to hull split, which is July 1 to
September 15 in the San Joaquin Valley,
and from bloom to end of shell expansion, which is April 1 to May 15.
Deficit irrigation of pistachio is possible during shell hardening with a 50%
reduction and postharvest with a 70%
to 75% reduction.
Mae Culumber, UCCE nut crops
advisor in Fresno County, notes that

– RICH KREPS, ULTRA GRO

compared to almonds, less is known
about water needs of pistachio trees.
The reduction in applied water postharvest is not known to affect yield in the
Kerman variety, but data is still needed
to determine the effects of deficit irrigation on the Golden Hills and Lost Hills
varieties.
When managing irrigation, it is important to note that those two varieties
harvest two weeks earlier than Kerman.
For postharvest deficit irrigation,

Culumber said to keep in mind the
different maturity timings for pistachio
varieties. Soil texture also plays a role
in irrigation. Heavier soils will hold
moisture longer than sandy soils. As
long as green leaves remain on the tree,
Culumber said, it is ideal to maintain
moisture above 50% of total available
water in the top two to three feet of soil.
However, deficit irrigation postharvest
may benefit pistachio trees. Culumber
said that research on one-year-old
potted trees in a controlled greenhouse
setting has shown that water-stressed
trees can withstand early frosts.
Stressed trees in the fall, she explained,
may produce more soluble sugars than
well-watered trees. The sugar acts to
protect the cells from frost damage, she
explained.

Pest Considerations

Orchard sanitation is another
postharvest concern, but Integral Ag
Services Crop Advisor Justin Nay said
mummy removal is more about the
ground than the tree.
“There are many more mummies on
the orchard floor per tree than there are
in the tree,” he said.
Occasionally, growers will need to
do a mummy shake postharvest if numerous nuts are left after harvest, but
Nay said most pistachios with kernels
will just fall out of the tree in wet or
windy conditions. Blank nuts left on
the tree are generally removed during
pruning operations during the winter
months.
Nuts on the ground can be shredded
to destroy overwintering sites for navel
orangeworm. Wet conditions in the fall
can also hasten decay of mummies.
UC IPM guidelines for postharvest
24
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advise grade sheets from the processor
be analyzed. The results and orchard
monitoring should be used to plan pest
control for the next season.
Monitoring for soft scales on
one-year-old wood should be done as
well as monitoring for parasite levels.
White aggregations of mealybugs on
the trunk and main scaffolds of the
trees should be marked for treatments
the following June.
Postharvest is also time for the fall
weed survey. This can be used to direct
spring pre-emergent herbicide applications and to develop a weed control
program for the following season.
Trees that receive sufficient water and have nutritional needs met
postharvest are in a better position
for meeting yield potentials the next
growing season.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

Postharvest care in pistachio orchards can help trees achieve yield potential the next
growing season.
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Taking
Flight

Drones show promise for applying pesticides, but
they likely won’t replace ground rigs or planes.

By VICKY BOYD | Contributing Writer
Yamaha’s FAZER UAV applies a miticide to a young almond orchard near Maxwell (photo courtesy
Kestrel Aerial Imaging.)

R

esearch in a Colusa County almond orchard that compared
insecticide applications using an
unmanned aerial vehicle to an airblast
sprayer found no statistical differences
in navel orangeworm (NOW) control.
But Ken Giles, a UC Davis professor
emeritus in biological and agricultural
engineering and one of the researchers,
warned against drawing conclusions
or extrapolating the results to other
situations. The trial involved only one
orchard, one crop protection material,
two almond varieties, one UAV model
and one season of data.
“We really want to be cautious, especially early on with these trials,” he said.
“In this experiment, it worked well and
we’re encouraged with the future.”
Instead, he said the results of the
2018-19 study should be used to guide
future multidisciplinary research into
applications using UAVs, also referred
to as drones.
Based on his experiences with UAVs
that date back more than a decade,
Giles said he doesn’t view them as replacements for ground sprays or aerial
applications but rather complementary.
“They have some unique features like
the ability to treat individual rows,” he
said. “Particularly at hull split where
you have the pollinizer and Nonpareil,
we can make split applications. We can
make an application to the top of the
trees where hull split occurs first. I’m
encouraged that this can be a different
tool for managing [navel orangeworm].”
Joining Giles in the trial were Franz
Niederholzer, UCCE farm advisor for
Colusa, Sutter and Yuba counties, and

26
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John Andaloro, Edward Lang and Lawrence Watson from FMC Corp.’s Stine
Research Center in Newark, Del.
Their research, titled “Evaluation of
an unmanned aerial vehicle as a new
method of pesticide application for almond crop protection,” was published
in the Aug. 20, 2020 peer-reviewed
journal Pest Management Science.

UAV Put to the Test

The trial involved a DJI Matrice
600 UAV retrofitted with a commercial spray system and control software
customized by Leading Edge Aerial
Technologies Inc. of Asheville, North
Carolina
During 2018, the researchers conducted what amounted to a proof of
concept trial in an Arbuckle almond
orchard using the UAV to apply a
single insecticide rate at two different
volumes. The orchard was planted to
Nonpareil, with Fritz as the pollinizer.
In 2019, the trial consisted of three
blocks of almond trees—two that were
a half-acre each for UAV applications
and one 2-acre block for the ground rig,
which served as the control. FMC’s Altacor (chlorantraniliprole) was used at
hull split to control navel orangeworm.
The UAV treatments involved spray
volumes of 5 gallons per acre and 10
gallons per acre. The airblast sprayer
used a volume of 100 gallons per acre,
which was based on the product label
for mature almond and tree nuts.
The first applications were made
at about 5% hull split when most eggs
were laid by second-generation NOW
moths. The second application 14 days

September 2021

Yamaha’s drone crew prepares to make an application to a young almond orchard (photo courtesy
Jim Cook, Colusa County Farm Supply.)

later was made when hull split had
expanded into the inner and lower
canopy. Nuts in the upper canopy
were completely open at this time and
susceptible to third-generation NOW
infestations.
The researchers placed water-sensitive cards and filter paper at 8, 12 and
16 feet above the ground to represent
lower, middle and upper canopies to
estimate spray coverage.
They showed the UAV produced
large deposits and sparse coverage at
the two different spray volumes. The
airblast sprayer, on the other hand,
produced smaller deposits with denser
coverage. Overall, the airblast sprayer
provided better spray coverage than the
drone application.
The researchers also measured
insecticide residues by randomly hand

Not wanting to drive in a young almond orchard at the Nickels
Soil Lab near Arbuckle, UCCE Farm Advisor Franz Niederholzer hired
a UAV to apply a fungicide and miticide ahead of rain in May 2020
(photo by F. Niederholzer.)

The FAZER UAV is equipped with spray tanks (photo courtesy Jim Cook,
Colusa County Farm Supply.)

collecting three to five nuts each from
mones during a NOW mating disrupNickels Soil Lab near Arbuckle where
the lower, middle and upper canopy
tion trial. Although the chemical didn’t he serves as research coordinator, he
levels and washing the chemical from
reduce damage compared to the grower hired a UAV to apply a fungicide and
the surface of unhulled nuts.
standard program, the application
miticide ahead of rain in May 2020.
Measured pesticide levels varied
proved successful.
Niederholzer said the applications
widely, which is typical of agricultural
Niederholzer also has enlisted a UAV appeared to work (no leaf drop), alapplications, the researchers reported.
since the NOW trial. Not wanting to
Continued on Page 28
Altogether, pesticide residues were
drive in a young almond orchard at the
similar between the drone and ground
applications, but the interactions
between canopy elevation and spray
methods were statistically significant.
®
The drone applications had more
insecticide residue in the upper and
middle canopies, whereas the ground
application had more residue in the
Superior Mating Disruption
lower portion of the canopy. This
for the Two Key Pests
reflected the top-down spray for aerial
Facing the Nut Industry
application versus the bottom-up spray
with a ground rig.
ISOMATE Mist NOW
NOW crop damage assessed in field
samples during the 2019 trial ranged
225+ days of Navel Orangeworm
from 3% to 5% among the treatments,
disruption in Almonds, Pistachios
which was not statistically significant.
and Walnuts
Giles pointed out that NOW damage in
field samples may run as high as twice
ISOMATE CM Mist Walnut Plus
that reported on grade sheets because
Innovative Technology for
the crop hasn’t yet gone through sorters,
180+ days of Codling Moth
airlegs and other machinery to remove
disruption
damaged kernels.
The researchers also noted that
changes in application timing as well
as different almond varieties may
influence the results, especially if the
Reliable People. Reliable Products.
highly susceptible Nonpareil variety is
involved.

Follow-Up UAV Use

In addition to the NOW experiment,
Giles has used a UAV to apply phero-
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Yamaha’s Fazer UAV applied a miticide to a young almond orchard while Kestrel Aerial Imaging’s smaller multi-rotor UAV in the upper right
filmed the application (photo courtesy Jim Cook, Colusa County Farm Supply.)

Continued from Page 27
though he has no data to back his observations because they were not part of
replicated experiments.
“We did it, among other things, to
see if it could be done and provide
some flexibility on applications,” he
said.
The applications were made by a
multi-rotor unit that had a three-gallon
payload.
“Even at a rate of a few gallons per
acre, reloading takes a while, and it had
to come back and we had to change the
battery,” he said. “They certainly have
their limitations at this stage of development. On the positive side, there’s a
potential for using that kind of equipment for systemic, baited or pheromone
materials, where coverage isn’t critical
or on very young trees where targeted
spraying reduces pesticide costs. But
the drones just don’t have that much
volume, particularly where complete
coverage is critical in medium to large
trees.”

From Small to Large

The ultimate utility of UAVs for
orchard applications may depend on
their payloads, intended use and crop
protection material labels.
Multi-rotor craft, such as DJI’s, can
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carry payloads on average of 2 to 5
gallons. They tend to have short flying
times of less than 20 minutes before
they have to return for battery recharging or swap-out. These are the same
off-the-shelf craft that have become
popular with hobbyists. The FAA classifies those less than 55 pounds as small
unmanned aerial systems, falling under
its Part 107 rules.
Yamaha Motor Corp. manufactures
a series of UAVs that more closely
resemble small helicopters. The gasoline-powered R-MAX model was the
first UAV over 55 pounds to gain an
FAA unmanned aircraft system exemption to conduct agricultural operations
in the United States. The heavier craft
fall under a different set of FAA rules.
For the past four years, Yamaha has
offered custom application services to
Napa Valley winegrape growers, said
Bill Coy, agricultural business development manager. The division started
with the R-MAX and has since added
the FAZER model, which has a 50%
larger payload than the previous model.
“Where our service seems to be the
most successful in winegrapes is in
hard-to-reach areas that are currently
done by crews with backpack sprayers
or in areas that might be real treacher-
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ous to get tractors into because of the
terrain,” he said.
A crew of two, which includes a
licensed pilot and an observer/chemical mixer/loader, conducts the spray
applications.
In late July, one of Yamaha’s UAVs
applied a miticide to a young almond
orchard near Maxwell as a trial to
gauge its applicability to tree crops, Coy
said.

The FAZER UAV heads out to make an
application under the guidance of the pilot
(photo courtesy Jim Cook, Colusa County
Farm Supply.)

FAZER UAV pilot (right) along with Scott
Gregory of Kestrel Aerial Imaging, who
recorded the flight using a smaller UAV
(photo courtesy Jim Cook, Colusa County
Farm Supply.)

“We know what our capabilities are
in winegrapes, but we’d like to learn
more about what the challenges are for
almond growers to see if we could be
a fit to address some of those,” he said.
“That’s why I’m excited to learn about
the effectiveness of the application.”
As part of the trial, Coy said he
hoped to receive input from area

almond growers and pest control
advisors.
Still, other companies have larger
craft in the works. The Pyka Pelican, an
autonomous electric aircraft, is about
the size of a Piper Cub. It requires a
300-foot runway for takeoff and landing and can carry up to a 650-pound
payload. The Oakland-based developers already have used a smaller model
in other countries to spray crops. They
also are accumulating flight time in rural Northern California to show the air
worthiness of the craft before they seek
FAA licensing.

What the Future Holds

The 2018-19 almond orchard experiment involved Altacor (chlorantraniliprole), which has a label calling for
minimum volumes of 30 gallons per
acre for both ground and aerial application for nuts. Although the volumes
are not unusual for many products
where coverage is key, they could be
limiting, particularly for drones with
smaller payloads.
“The label is controlled by the

registrant,” Giles said. “What we’re
seeing now is almost every registrant
has an R&D program looking at UAV
application. They know this technology is coming along, and they want to
understand how their products fit.”
At the same time, a number of
product labels have aerial application
volumes as low as five gallons per acre,
he said. If the label allows aerial application and does not prohibit application by UAV, then the product can be
applied by a drone providing several
criteria are met, Giles said.
UAV applicators must be part of
businesses with an FAA Section 137
certificate, which is the same requirement as crop dusters. They also must
have a California Department of Pesticide Regulation pest control aircraft
manned or unmanned pilot certificate
and an FAA Part 107 pilot’s license,
said Giles, who holds both certificates
as well as a commercial pilot’s license.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com
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No Salty
Feelings
for the U.S.
Pistachio
Outlook

Figure 1: Pistachio production by country and U.S. share of
global production, 2011-12 to 2020-21

By DAVID MAGAÑA | Senior Fresh Produce &
Tree Nuts Analyst, Rabo AgriFinance

Figure 1: Pistachio production by country and U.S. share of
global production, 2011-12 to 2020-21

Figure 1: Pistachio production by country and U.S. share of
global production, 2011-12 to 2020-21

Source: USDA/FAS, Rabobank 2021

Source: USDA/FAS, Rabobank 2021
Domestic shipments will likely reach close to 300 million pounds by
2025-26, up from about 150 million pounds at the beginning of the
previous decade (photo by Cecilia Parsons.)

U

Global Market Prefers Quality

Pistachio
production
reached
a new
global record
Figure
3: U.S. Pistachio
Market
Indicators,
2010-11of over
980,000 metric tons, on an in-shell basis, during the 2020-21
to 2019-20
marketing
year, an astounding 26% increase compared to
the previous record in 2016-17. The U.S. has established itself
as the primary pistachio-producing country with a share
of total pistachio production hovering around 50% over the
previous five marketing seasons (Figure 1).
In 2021-22, however, global pistachio production will be
down compared to a year ago as the U.S. crop is expected to
show an ‘off year’ production level. Moreover, production in
Turkey has shown a heavy alternate production pattern in
recent years with a potential off year in 2021-22. Additionally,
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Figure 2: G
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Figure 2: Global pistachio exports by country and U.S.
share of global exports, 2011-12 to 2020-21

Figure 3: U.S. Pistachio Market Indicators, 2010-11
to 2019-20

.S. pistachio production is projected to continue
Source: new
USDA/FAS,
Rabobank
2021to come. Under normal
setting
records
in years
economic and growing conditions, U.S. pistachio shipments are expected to keep pace with expanding U.S. supplies,
and the price outlook remains positive. Industry-wide challenges, such as drought and regulations, exist going forward,
but so do opportunities, such as export demand, plant-based
protein diets and more.

Figure
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Figu

Source: USD

Source: USDA/FAS, Rabobank 2021
Figure 3: U.S. Pistachio Market Indicators, 2010-11
to 2019-20

Source: USDA/FAS, Rabobank 2021

Figure 4

Source:

Figure 4: U.S. Pistachio Acreage, 2013 to 2025f

Source: USDA/FAS, Rabobank 2021

Source: USD

Prices for pistachios held up better this past year relative to other U.S. nut crops (photo by Cecilia Parsons.)

production in Iran was reportedly impacted by adverse weather events. The
magnitude of the crop reduction still
remains to be seen, but preliminary
estimates show up to a 50% decline
in Iranian production due to freeze
damages.
Typically, about half of global pistachio production is marketed internationally. Total pistachio exports will
set a new record, according to USDA
estimates, at about 440,000 metric tons
during the 2020-21 marketing year. The

U.S. pistachio industry started exporting pistachios about 40 years ago, a
space previously dominated by Iran
and Turkey. The U.S. has led pistachio exports since 2016-17, with more
than 50% of global exports each year.
Exports from Iran are the main U.S.
competition in international markets
(Figure 2, see left).
The 2020 U.S. pistachio crop had
outstanding quality. Industry figures
show that the percentage of open inshell pistachios was about 83%, the

highest proportion since 2012. U.S. pistachios are expected to continue being
preferred in international markets because of the quality standards and food
safety aspects. This is a key element, as
exports are a critical demand segment
for U.S. pistachios. During the last
decade, the U.S. export-to-production
ratio in this industry averaged about
67% (Figure 3, see left).

Continued on Page 32
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U.S. Industry Growth to Continue
Figure
3: U.S.U.S.
Pistachio
Market
Indicators, 2010-11
In 2020
pistachio
production
surpassed
to
2019-20 the 1 billion-pound mark for

the first time, as California harvested
an ‘on year’ crop. According to industry sources, pistachio prices have remained steady, despite record supplies.
Year-to-date domestic shipments were
up 7% year-on-year through the first
eight months of the 2020-21 marketing
year, while export shipments were up
about 15% year-on-year during the
same period.
A growing demand, both domestic
and abroad, will become increasingly
relevant as planted acreage continues to
expand. According to updated industry
statistics, from 2012 to 2018, yearly new
pistachio plantings in the U.S. averaged
Source:
Rabobank
2021
overUSDA/FAS,
30,000 acres.
Non-bearing
acreage
reached an all-time high in 2017 and
has gradually declined since. From
2022 to 2025, non-bearing acreage may
average around 85,000 acres. RaboResearch expects bearing acreage to
continue to expand from about 370,000
acres in 2020 to slightly over 470,000
acres in 2025 (Figure 4).

Source: USDA/FAS, Rabobank 2021
Figure 5: Historical US pistachio production and production forecasts, 2012/13-2025/26f

Record-Breaking Crops Ahead

U.S. pistachio production has had
a well-established alternate bearing
pattern over the last several seasons.
Although some believe that the occurrence of consecutive ‘on years’ is likely
in coming campaigns, for our forecasts,
RaboResearch assumes that the alternate bearing pattern will continue.
For the 2021-22 season, the updated
average production estimate from Rabobank’s proprietary analytical tool is
904 million pounds, with a 50% chance
of it being between 841 million pounds
and 949 million pounds. The range
of likely yields skews lower more than
higher because the downside yield risks,
due to the potential for unfavorable
weather and growing conditions, tend
to outweigh the potential for optimal
conditions. The coming 2021-22 crop
is expected to be the third largest on
record, the largest yet for an off year,
and only lower than the on-year crops
in 2018-19 and 2020-21.
32

West Coast Nut

Figure 4: U.S. Pistachio Acreage, 2013 to 2025f

Figure 5: Historical US pistachio production and production forecasts, 2012/13-2025/26f
Source: Administrative Committee for Pistachios, USDA, Rabobank estimates 2021

Figure 6: US pistachio shipments and average shipment estimates by market, 2012/13-2025/26f

Source: Administrative Committee for Pistachios, USDA, Rabobank estimates 2021

observed in 2018-19. But less compeGiven the planted acreage, age
tition
from Iranian pistachios could
of trees and typical yield probability
help boost shipments to healthy levels
distributions, we expect overall record
crops in 2022-23 and 2024-25, while we in 2021-22 (Figure 6, see page 34). As
long as the U.S. has freer market access
could see record highs for an off-year
to keyestimates
Asian markets
2022-23 oncrop
in 6:2023-24
andshipments
2025-26 and
(Figure
5).shipment
Figure
US pistachio
average
by market,from
2012/13-2025/26f
wards and sustained export growth to
Improved Outlook for
Europe, total U.S. pistachio exports are
Source: Administrative
Committee for Pistachios, USDA, Rabobank
estimates
U.S. Pistachio
Exports
expected
to2021
keep pace with expanded
Total shipments in 2020-21 will
Continued on Page 34
probably not reach the record levels
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Figure 6: US pistachio shipments and average shipment estimates by market, 2012/13-2025/26f
Source: Administrative Committee for Pistachios, USDA, Rabobank estimates 2021

continues expanding at current rates,
but that impressive annual growth rate
will be difficult to maintain.
Figure 6: US pistachio shipments and average shipment estimates by market, 2012/13-2025/26f

Grower Prices to Remain Firm

Industry and government sources have reported that returns to the
grower, on average, have been higher
than $2.60/in-shell pound and $2.80 for
2018-19 and 2019-20, respectively. The
average price in 2020-21 is expected
to be around $2.75/lb. RaboResearch
expects average returns to the grower
(base price plus bonuses) to be around
$2.69/lb for the 2021-22 to 2025-26
period.
Overall, the average price outlook
for U.S. pistachios is favorable (Figure 7), while relevant industry-wide
challenges and opportunities lie ahead.
The estimate for 2022-23 shows that a
price between $2.24/lb and $2.86/lb
has a 50% chance of occurring. For the
2023-24 marketing year, the estimated
probability of observing prices lower
than $2.00/lb is just 10%. On the other
hand, there’s a 10% chance that total
returns to the grower reach $3.40/lb.
That price was a reality in the recent
decade during the previous drought in
California.

Source: Administrative Committee for Pistachios, USDA, Rabobank estimates 2021

Source: Administrative Committee for Pistachios, USDA, Rabobank estimates 2021

Figure 7: Historical and forecast average US pistachio returns to the grower, 2012/13-2025/26f
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Continued from Page 32
U.S. supplies. In general, smoother
year-on-year shipments, when compared to production, are to be expected
in the next few marketing seasons.

Domestic shipments will likely
reach close to 300 million pounds by
2025-26, up from about 150 million
pounds at the beginning of the previous decade. Domestic shipments could
grow faster if per capita consumption

The primary challenges facing the
U.S. pistachio industry include severe
drought conditions in California,
meeting water and environmental
regulations, soil salinity and increasing input costs. A silver lining here is
that pistachios tend to adapt better to

STEEL BUILDINGS
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completion of your pre-engineered metal
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David Magaña, Rabo AgriFinance

different soil types and have relatively higher tolerance to salinity than
competing crops. Also, gross economic
margins per acre have typically been
higher for pistachios than those for
other tree nuts. This difference has been

exacerbated during the current marketing year as the prices for other major
tree nuts came under pressure while
pistachio prices held up better even in a
backdrop of abundant crops.
Opportunities for the U.S. industry
in the short run include potentially
lower availability of pistachio production in the Middle East, particularly
from Iran. Most of the demand growth
is expected to come from export
markets. Less competition in the
global market opens the possibility for
higher U.S. shipments. Moreover, after
some COVID-19 related market and
logistic disruptions, the supply chain
should continue to improve. The global
economic recovery should also boost
demand, including a renovated demand
from the foodservice channel.
As for domestic trends, per capita consumption has expanded at a
compound annual growth rate of over

10% during the recent decade, surpassing the growth rate of most fruit
and nuts. The pistachio industry in the
U.S. is relatively young. Some industry
players classify it as adolescent with
plenty of room for growth. Pistachios
are recognized as healthful and not
only a high-protein product but a
complete protein. Further innovation
and strategic partnerships are needed
to continue to capitalize on plant-based
protein diets as well as the demand
from health-conscious consumers for
confectionary bars and gourmet products that can contain pistachio kernels.
Research and promotion on healthfulness will continue to be important
demand drivers.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com
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GROWER INSIGHTS: NICK ROCCA
GROWING THE FUTURE WITH SEEDS FROM THE PAST

By SABRINA HALVORSON | Contributing Writer

T

here’s a balance to be found
between honoring the past and
preparing for the future. Fresno
County farmer Nick Rocca knows that.
Rocca is a fourth-generation farmer
who grows almonds, raisin grapes and
pumpkins. He and his dad, Randy
Rocca, also have farm management
and grape harvesting companies, and
the family is considering getting into
agrotourism. He also works for as an
equipment specialist for Sun Pacific
Farms, which operates across much of
California.
Rocca graduated from high school
in 2007 and wanted to get right into
farming. He said his dad gave him
some words of wisdom: It was not a
good time to go into farming.
“Prices were way down, and we were
about to hit the recession in 2008,”
Rocca explained. He said his dad encouraged him to go to school for a business degree. Rocca attended California
Baptist University, where he was on the
water polo team. After a couple of years,
he was injured and had to stop playing
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Nick Rocca is a fourth-generation farmer who grows almonds, raisin grapes and pumpkins in
Fresno County (all photos courtesy N. Rocca.)

his sport. He moved back home and
decided then to work for the family.
Again, his dad had other ideas.

September 2021

“He did not allow me to take the easy
road and just come work on the family
farm,” Rocca said. His dad told him if

HERBHICEIRDBEICEIDCE EC

FORORGAFNOIRCOPRROGADNUICCTPIORN

HERBICIDE EC
Win the War on Weeds

F

®

HERBICIDE EC

he’s going to really get into farming, he
had to go “cut his teeth” working for
someone else. “So, he made me go find
a job. I went to work for a commercial
winegrape harvesting company.”
He helped with managing crews
and did other work around winegrape
vineyards. He said it was “basic” farm
work, such as tractor work, irrigation
and harvesting.
“But all the while, I was really wanting to create the same legacy that my
grandpa and dad had created. So, I’m
thankful in the long run that my dad
forced me to not just take the easy road
and come work for him,” Rocca said.
“He really made me learn the trade the
hard way. Fast forward another four
or five years and I was approached
about managing my own ranch for the
first time. That grew into more and we
started a farm management side of our
family business.”
He said he’s loving every second of
it. As he continues in the family busi-

Continued on Page 38
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Rocca is passionate about making sure farming continues into future generations in California.

Continued from Page 37
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the county farm bureau in the next six
to eight years.
ness, Rocca has a sharp focus on the
“My grandfather was on the board.
generation that is rising up after him.
My dad was on the board, and I just I
He served as the Fresno County Farm
have a passion for agriculture and what
Bureau’s Young Farmers and Ranchers
it takes to make sure that it makes it
Chair and is now the incoming secreto the next generation,” he said. “I feel
tary on the executive committee. He
like living in the state of California, we
said his goal is to be the president of
get caught up in the doom and gloom
of regulation and the
lack of water and all
the what can’t we do
and what’s bad and
how bad it is. And
really just my goal
is to be a part of the
‘What can we do? And
how can we help?’ The
collective voice will
Serving South Valley Growers since 1980
always be louder than
a singular voice.”
Rocca is passionate
about making sure
farming continues
Varieties:
into future genera• Chandler • Tulare • Ivanhoe • Wolfskill
tions in California.
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“What agriculture has meant for my
family over the last few generations has
allowed us to serve our community and
love our fellow neighbor in this,” he
explained. “In the sense that we’re all
human beings, number one. And so,
how can you be a part of your community and help and give back and do
things? Well, farming has allowed us to
be really involved in our church and be
involved in other local organizations.
“I’m on the Fresno Chamber of
Commerce board and our job there is
to make sure that businesses are surviving and thriving in Fresno County
and that the quality of life for people
living in Fresno is good,” Rocca continued. “We’ve already seen that through
how our state is legislated and how our
water is manage, it seems like if we left
it to its own devices, it would fail. So,
we’ve got people that have made it their
life’s goal to make sure that farming in
California and in the United States still
has generations of viability.”
He said he plans to continue to be

one of those people. He said he understands why people choose to move their
farming operations out of California,
but he would like to be part of the force
that corrects those reasons.
“People sell the ranch and move
out of state because it’s an economic
decision for them. It breaks my heart
because I wish it wasn’t. I wish they
were successful here and I wish the cost
of living and the cost of goods wasn’t
as high,” he said. “But it is, and so we
have to do the best with what we’ve
been given. I feel like I’ve got multiple
generations of blessings that I now have
to manage, and I want to do my best
so that my son and daughter and their
kids have the same opportunities that
I had growing up. If agriculture fails
completely in California, it’s not going
to be because I sat around and did
nothing.”
He said if he could leave a message
for those future generations of farmers,
it would be that there were people in
the current generation who cared about
them.
“I would want them to know that the
people who cared the most, they fought.
They’re the ones fighting for agriculture
in the state. They’re taking personal
time away from their family to make
the next generation better.” He also
encourages involvement and perseverance. “Prioritize your life. Family first,
and make sure they know that they
came first and you did everything you
could to support them. If that meant
getting involved in agriculture or getting involved in local politics or getting
involved in whatever you feel led to, get
involved. But don’t stop fighting. That’s
the biggest thing. If you stop, the things
you’re fighting for will lose.”
You can listen to the full interview
with Nick Rocca in the Aug. 3, 2021 episode of the MyAgLife Daily News Report
at myaglife.com.

Rocca says he understands why people choose to move their farming operations out of
California, but would like to be part of the force that corrects those reasons.
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Going for Gold: Feed Your Trees
Like Elite Athletes in Training
By RICH KREPS | CCA, SSp., Contributing Writer

Orthophosphate right after harvest can give trees energy postharvest for photosynthesis.

I

t’s that time of year again. Harvest is in full swing for
almonds, pistachios have started and walnuts and pecans
are right around the corner. What better time for more
of Rich’s goofy analogies than now, and certainly, right after
the Olympics. So, let’s get back to comparing your trees to
athletes. I read somewhere five years ago that Michael Phelps
was consuming 10,000 to 12,000 calories per day when he
was in beast mode getting ready for the gold medals he
was planning to drape over his swollen neck. When they
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described the meals he was eating, items such as pancakes,
sausage, oatmeal, bacon, syrup, butter, toast, eggs, fruit, steak,
etc., it seemed insane. And then you think about how he
was doing it: he had to eat five to six meals per day to keep
that insane pace. He could have theoretically gotten all those
weekly calories out of one 14-pound T-bone, but he didn’t.
And he sure as heck didn’t eat 50,000 calories on Monday
for a training swim on Saturday. How cool would that be?! A
Sunday-night food coma, followed by four days of rest and
24 hours of training… done for the week! Sign me up. Except
it doesn’t work that way. Neither will it work for your trees if
you hope to get anywhere close to optimal yields.
So why do we insist on feeding our hard working trees
like that? Why give them a frozen side of beef when they
want a steak? Year after year, I get called to new farms where
phosphorus levels and early calcium levels are low. After a
bunch of questions and answers, they are more exasperated
wondering how all the nutrition they placed never got into
the trees. I tell them to stop feeding them a frozen side of
beef and give them a few nights of a perfectly cooked 12 oz.
ribeye with just the right amount of salt and pepper, a baked
potato with butter and sour cream, and a good scoop of sautéed veggies. Now you’re hungry and lost in translation.
Although that frozen side of beef could have fed your
family for half a year, it does absolutely nothing for you right

'
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for root flush cell division and
cell wall integrity.
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plant and soil microflora. Many soils are low
in zinc and also require other micronutrients
for the growth of good crops.

re to Help
We Are He
20.8040
Call: 209.7
AG.COM
Visit: WRT

now when you are hungry. And the
steak doesn’t get into your body
properly unless the other items on
the plate are eaten with it balancing
the nutrition. It’s the same thing
with plant nutrition. 200 pounds of
11-52-0 is 104 pounds of phosphorus. If a typical crop uses 10% of its
N budget in P, why are we adding
five times as much as needed? If a
typical crop uses 80% to 120% of its
N budget in Ca, why do we add 960
pounds per year in gypsum if it can
only use 200 units of it in a season?
That sounds like the “more-on” approach. If a little worked well, I’ll put
more on!
You get your tissues back in the
spring and your levels are low; what
happened? You applied a mostly
polyphosphate product, which is
unusable to a plant until it breaks
down into orthophosphate. It’ll

Organically complexed with plant
based amino acids, organic acids,
and complexed polysaccharides.

Zn
Mn
Fe
Cu

Complete, organically complexed
micronutrient package containing
essential elements to improve plant
health and growth.

The nutrients are readily absorbed
by the plant for a faster response.

Designed to be applied both by
foliar application and fertigation
practices and is also effective
when applied directly to the soil.

Continued on Page 42
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Give the trees what they need after harvest and when they need it (photo by Vicky Boyd.)

Continued from Page 41

Post-harvest recovery
starts at harvest.

Set your trees up for success
after a long, hot summer.
Call your UG Crop Advisor for more info.
559.661.0977
WWW.ULTRAGRO.COM
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break down quickly in the heat of summer with active biology, heat and water, but not so much in a dry, cool fall. And
when applying way more than a plant can use, it will sit there
waiting to find something stable to lock onto and go back
to the rock it was and wants to be again. Here comes the
gypsum. At a 0.25% soluble, that 960 pounds in the 2 tons
applied gave you a few pounds a plant could actually drink.
The rest (you guessed it) made a beautiful plaster of Paris
compound in your soil with the extra P. And if we do this all
in late October or November, we lost 2.5 months of beautiful
growing weather to photosynthesis, balance nutrition and
store carbohydrates.
Let’s throw in another factor: pest control. How much of
that good beneficial soil biology did we kill with our fungicides, pesticides, herbicides and bactericides throughout the
season? Phosphorus needs to be eaten and broken down by
soil biology if it wasn’t applied plant-ready, was applied in excess or already tied up with other nutrients again. Put some
more cooks in the kitchen and fire up the blenders. Those
roots need to drink! Give them some blends with active biology in them. Probiotics!
Here’s another recipe for disaster: bad water or lack
thereof. If you irrigated all season with poor water (and let’s
face it, who didn’t southwest of Merced), your soil has been
fortified with nutrient-locking carbonates, bicarbonates and
sodium. Kryptonite to Superman. If you apply low-solubility
Ca or fairly insoluble K products, they can’t leach sodium if
they aren’t ionic and attaching to the soil colloid. Gypsum

attach to the soil colloid and displace
two sodium ions, allowing it to leach
below the root zone. Organic acids
and biology can help transform and
chelate nutrients while holding them
in the root zone. And don’t forget the
added benefit humic can induce by
holding more water in the roots. And
don’t wait! As roots flush after harvest,
nutrition is still going up the tree. As
we get further into fall, they transition
to phloem dominance, and much of the

carbohydrates head down to the roots.
Feed your athletes. When it comes to
farming, we’re all going for the gold.
Hungry athletes will not have the energy to finish strong. What they can’t eat
right now after this year’s competition
will be hard to overcome next spring.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

Producing nuts is a high energy work out for
trees. Give them what they need and can use
for recovery after harvest.

can wedge the ground open, but it can’t
leach the sodium if it’s still tied up as
calcium sulfate. Use it to prep your
beds before pulling berms, NOT feed
your trees in dire need of recovery.
Applying 400 pounds of SOP (sulfate of potash) in the fall before it rains
adds what? 200 pounds K with a solubility of 7% that can leach almost as fast
as sodium out of your root zone?! There
goes that 14 pounds that was actually
soluble. How about 100 to 200 pounds
right on your drip line immediately after harvest? That’d have a better chance
of getting something into your trees.
How about 5 gallons of potassium thiosulfate (10 may burn roots when they
are flushing after harvest), or 5 gallons
of potassium acetate, or 5 gallons of
potassium hydroxide mixed with a
phosphoric acid for a double bang for
the buck and neutral pH? The point
being, give them what they need and
when they need it, and don’t over do it.
A good slug of orthophosphate
right after harvest will do wonders to
adding the extra nutrient for energy
a tree needs to get back to high levels
of photosynthesis. Soluble Ca right
after harvest will add the nutrient
needed for root flush cell division and
cell wall integrity. Soluble Ca can also
September 2021
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A WORD FROM THE BOARD: AMERICAN PECAN COUNCIL

Reaching Pecan Consumers through
Registered Dietitians and Nutritionists
By AMERICAN PECAN COUNCIL | Contributing Writer

A

key audience the American Pecan Council (APC) has identified and been pleased to gain inroads into is the world of
credentialed health and wellness professionals (registered
dietitian nutritionists, physicians, nurses, fitness professionals,
etc.) This community of highly engaged and influential individuals are passionate about promoting holistic, healthy living and
educating those who look to them to make informed food choices that will nourish and fuel one’s body. Naturally, we wanted to
put pecans in front of these professionals!
In 2020, we hired Eat Well Global, a strategic communication
consultancy that specializes in reaching change agents in food
and nutrition, to develop and amplify APC’s engagement with
this important group. Since then, we have conducted qualitative
and quantitative health influencer research and have relied on
Eat Well GlobalX’s expertise in this sphere to gain an understanding of dietitians’ pecan perceptions and behaviors. This
has enabled us to tailor our outreach strategy, messaging and
engagement to make strides in reaching this community.
Our topline objective is to increase consumption of recommendation and positive sentiment for pecans among targeted
health professionals. Our three strategic approaches for doing so
are:
Position pecans’ heritage story as an interest hook and key
differentiator.
Leverage pecans’ unique trifecta: encompassing taste, satisfaction and nutritional value.
Elevate the experience of pecans as the ”foodie” nut for all.

Developing a Network of Pecan Proponents

To keep APC and pecans top of mind for health professionals
that engage directly with consumers, we launched a Health Professional (HP) Influencer Network called the Pecan Powerhouses
Network in March 2020. We updated our current website with a
hub for Health Professionals, including a dedicated HP Resources page. Through engaging directly with Registered Dietitian
Nutritionists (RDNs) at in-person and virtual events, such
as FNCE and Today’s Dietitian, sharing APC key messaging
through sponsoring dietetic practice groups (DPGs) and partnering with high-profile influencers, we’ve promoted the Pecan
Powerhouses Network, and membership has taken off! We are
now reaching nearly 600 enthusiastic, credentialed health and
wellness professionals on a regular basis.
Our Pecan Powerhouse members receive quarterly newslet44
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ters featuring our innovative recipes, cutting-edge research and
engaging educational resources to help them foster their professional growth and spread the word about the power of the Original Supernut. Open and click-through rates for these emails are
well above industry standards. RDNs are more likely to recommend foods they are familiar with and consume themselves, so
our goal is to meet our Pecan Powerhouse members right where
they’re at and turn them into enthusiastic and educated fans
who are keen on sharing pecans’ unique health benefits and culinary applications with their communities, patients and clients.

Pecan Powerhouses Quarterly Webinar Series

This year, we’ve invested in increasing our touchpoints with
our Pecan Powerhouse members, launching a quarterly webinar series open to all health and wellness professionals. To date,
we’ve hosted three out of four of these engaging, 30-minute
webinars, which we’ll give you a peak into below.
Q1: “A Behind-the-Scenes Look at the
American Pecan Council”
In this inaugural webinar, we highlighted APC’s role in
telling the unique story of pecans, America’s native nut, and its
commitment to providing education around pecans’ heritage.
Executive Director Alex Ott was the main speaker and engaged
the audience with a portion of Q&A at the end. There was terrific interest in our first event with 62 individuals tuning in live.
According to a post-webinar survey, the event introduced nearly
half of all registrants to APC’s role as a health information
source. 77% of respondents shared that they learned something
from the event, and 81% would use at least some of the information presented with their clients/patients/audience. Specifically,
respondents learned about pecans’ heritage and were most likely
to use APC’s nutrition and culinary resources. Last but not least,
after attending the webinar, a majority of respondents said they
were more likely to recommend pecans to patients and/or other
individuals.
Q2: “Behind the Crop: A Day in the Life of a Second-Generation Pecan Farmer”
Building on the success of the inaugural webinar, the second
webinar in the Pecan Powerhouses Network 2021 Quarterly
Webinar Series dove deeper into pecans’ heritage story through
the day-in-the-life of a pecan grower. We had the pleasure of
having industry member Laura Harper of Del Valle Pecans

provide the health professional community with a unique perspective on being a
second-generation pecan farmer and her
experience running a successful family
pecan business. There were 53 attendees,
91% of which were registered dietitians.
According to our post-webinar survey,
94% of respondents shared that they
learned about pecan growing practices, and 74% would incorporate at least
some of the information presented into
their practice as a healthcare professional. After attending the webinar, 62% of
respondents said they were more likely to
recommend pecans.
Q3: “Personalize Your Practice: Solutions for Collaborative and Effective
Nutrition Coaching”
The penultimate webinar in the Pecan
Powerhouses Network 2021 Quarterly
Webinar Series recently took place on
July 28 and involved teaming up with Vanessa Rissetto, M.S., R.D., co-founder of
Culina Health, a personalized nutrition
coaching and online education platform.
During the webinar, she shared three
practical solutions for common challenges dietitians may face in providing
individualized, inclusive and accessible
care to patients and clients in everyday
practice as well as highlighted pecans
as a nutrition powerhouse. We are still
gathering results and insights from this
event, but be on the lookout for a full
recap in an upcoming newsletter!

Looking Forward

Building off the momentum of the
first three webinars, we’re looking forward to rounding out this educational series with our Q4 webinar this September,
highlighting the culinary uses of pecans
in “Pecans in the Kitchen.” It is fun getting to engage with the health professional community through these virtual
events and receive positive feedback
as they learn more about pecans and
become inspired to use and recommend
them. If you know a health professional
who would be interested in attending, encourage them to apply to become a Pecan
Powerhouse Network member by visiting
AmericanPecan.com today!
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

American Pecan Council invested in increasing touchpoints this year with its Pecan
Powerhouse members by launching a quarterly webinar series open to all health
and wellness professionals (all photos courtesy American Pecan Council.)

The second webinar in the Pecan Powerhouses Network 2021 Quarterly Webinar
Series dove deeper into pecans’ heritage story through the day-in-the-life of pecan
grower Laura Harper of Del Valle Pecans.
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Despite Drought, Early
No. Cal Almond Harvest
Shows Good Quality and
Production
Growers should plan ahead for
fall to get the best jump on next
year’s harvest.
By JULIE R. JOHNSON | Contributing Writer

I

t was August and harvest was
underway in most almond orchards
across California. For many growers,
such as D.C. Felciano, general manager
of JJB Farms in Tehama County, this
year’s harvest came about two weeks
earlier than usual.
“I’m assuming it’s due to the heat
and the drought conditions we are suffering through this year,” he said.
Initially, the USDA and NASS had
forecast the 2021 almond crop size at
3.2 billion pounds, then in July reduced
that estimate to 2.8 billion pounds, a
12.5% reduction, amounting to the
largest swing by percentage between
the two forecasts since at least the
2002-03 crop year.
“Due to low water allocations and
record high temperatures in June, the
crop did not develop as well as expected,” the USDA reported.
According to Hugo Cervantes, foreman at JJB Farms, the crop has been
well into the average range, but nothing
like last year’s record numbers.
“But our quality is good, and I’m
assuming because of the drought, we
haven’t had as many diseases or pest
problems as in the past. We haven’t had
to spray for fungus or other issues nearly as much,” he said.

Postharvest Irrigation

As growers were shaking their trees,
they were also considering postharvest
strategies to keep their orchards as
healthy as possible under far-less-than46
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It appears hot drought conditions brought the 2021 almond
harvest on about two weeks early in Northern California (all
photos by J.R. Johnson.)

optimal conditions.
available to you and what are you going
In many orchards across the state,
to do with that limited resource,” he
trees are suffering from continued
said. “You have to consider every scestress due to water shortages and other
nario, and depending on the circumrisk factors as postharvest drought con- stances, what are you going to farm
ditions carry on into the fall months.
next year if there is no water, if there is
Luke Milliron, UCCE orchard
no rain, where are you going to put the
systems advisor for Butte, Tehama
water you do have?”
and Glenn counties, said even under
Act Now for Next Year
drought conditions, growers need to
Both advisors recommend no matter
start irrigating as soon as harvest is
what a grower’s water conditions are,
over.
there are many postharvest practices to
“If folks have the water, it’s best to
perform.
make sure the trees aren’t going into
“Nearly all of the standard October,
dormancy water stressed,” he said.
November and December tasks still
Cervantes said on the 80 acres of
stand, even amidst a drought,” Milliron
almonds in Vina, Calif., they started
said.
irrigating earlier than normal this past
“There are things a grower can do
spring, and he anticipates they will be
this fall that will dictate how things
irrigating later than usual.
look next year, regardless of whether
“If we don’t see any rain this fall, we
it rains or not,” Niederholzer added.
will be irrigating right into dormancy,”
he added. “We are on ag wells and have “Especially under these drought conditions, the standard fall practices are
had enough water to keep the trees
essential. Sanitizing is going to be espefrom going into stress, but the heat has
cially important, and I advise growers
been tough on them.”
to be sure and check their boron levels.”
Franz Niederholzer, UCCE farm
These are the “standard” practices
advisor in Colusa, Sutter and Yuba
counties, recommends even with limit- both Milliron and Niederholzer recomed water resources this year for growers mend.
Survey for stick-tights/mummy nuts.
to get as much water into their orNuts stuck to the tree well after harvest
chards as possible as water stress from
may indicate hull rot. In certain areas,
August to October can interfere with
this could also be a result of high boron.
next year’s bud development and lead
to defoliation, which reduces tree vigor. If hull rot is indicated, consider revising irrigation and nitrogen manage“The thing people have to consider
ment practices that may encourage hull
at this point is what are your options
rot next year. If more than two nuts
as far as how much water do you have
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Once almond harvest is complete, UCCE Farm Advisors Luke Milliron and Franz
Niederholzer recommend growers pour on the water to pull the trees out of
stress conditions, especially during this drought year.

per tree remain, plan to knock off and
destroy mummies by February 1 to reduce navel orangeworm and brown rot.
If rust infection was heavy this year,
consider a foliar zinc sulfate spray to
hasten leaf fall to ensure infected leaves

don’t carry over into next season. Wait
until late October or early November to
allow leaves time to continue making
photosynthate and build up energy
storage in the trees after harvest.
Watch for shot hole fruiting struc-

Foreman Hugo Cervantes of JJB Farms picks up a
handful of almonds from the orchard floor in Vina to
check the quality of this year’s crop.

tures in leaf lesions after fall rains
begin. If fruiting structures producing
spores are present in leaf lesions in the
fall, there is a greater risk of shot hole
development the following spring. Foli-

Continued on Page 48

MAKING EVERY DROP COUNT
You want to reduce your fuel use, save time in the orchard, and customize your sprayer to meet the unique needs of your operation.
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Almonds litter the orchard floor ready to be swept into windrows in Tehama County where drought conditions have left everything dry and dusty.

Continued from Page 47
ar zinc sulfate applied in late October or early November can
also hasten leaf fall and reduce shot hole inoculum.
Scout for weeds after the first fall rains if there are any.
Look for late summer weeds that escaped this year’s control
and winter annual weeds that are just emerging. UC IPM has
a late fall weed survey form that can help. The UC Weed ID
Tool may also help.

LEADING THE WAY IN NEW TECHNOLOGY
PRESENTING THE MULTI-PURPOSE...

FLORY ST14
SHUTTLE TRUK

- TRADITION - INTEGRITY - SERVICE - CRAFTSMANSHIP -

Since 1936

Flory Industries, Salida, CA 95368 USA 209-545-1167

Consider a fall nutrient spray. Check hull boron and leaf
zinc analysis results to help determine if a foliar spray of
either or both nutrients is needed.
Milliron said the discussion of planting a cover crop to
improve soil, provide pollen to bees, and/or reduce runoff
may be a bit debatable with the scarcity of water this year.

Fall Forward

Moving into November, growers have been advised to
apply banded potassium to the soil if it is a needed part of
their fall schedule.
However, Milliron explained, banding with potassium
chloride is not advised if drought conditions continue as
insufficient rain won’t be available to leach the chloride.
In line with UCCE advice, Milliron recommends, if planning early pruning, watch the weather forecast. Especially
in young orchards, avoid pruning ahead of forecast rain.
Disease spores are spread in rain events, so pruning would
increase the risk of infection. Grower experience suggests the
worst timing for infection may be November. UC researchers
are investigating pruning timing relative to rain and infection risk.
Also, sample dormant spurs for scale, mite eggs and scab
sometime between mid-November and mid-January. Collect
a total of 100 spurs from 35 to 50 trees randomly selected
from each orchard.
In case of a very wet winter, Niederholzer said to check
that drains are clear early in the fall instead of when there is
water on the ground and it becomes critical to get standing
water off the orchard floor.
While the future is unknown, if there will be adequate
rain or not this coming winter and next spring, Niederholzer
advises growers to make plans that will work in each of the
possibilities, rain or shine.
Comments about this article? We want to hear from you. Feel
free to email us at article@jcsmarketinginc.com
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THE BEST WAY TO MANAGE PATHOGENS
BEFORE THEY BECOME AN ISSUE.

TriClor is chloropicrin based and can be used as a standalone or as a complement to Telone® depending on your orchard redevelopment needs. When targeting soil borne disease and nematodes, TriClor
and Telone® can be applied in a single pass. This reduces application costs, promotes early root development, and improves soil health. For more information about TriClor and Telone or to schedule an
application contact TriCal, Inc.

669-327-5076

www.TriCal.com
Authorized distributor for Telone®
*TriClor and Telone are federally Restricted Use Pesticides.

WAPA Welcomes First
Female Board Chair
Kim Keyawa-Musselman Brings Youthful
Energy and Fighting Spirit to the Job
By MARNI KATZ | Editor

K

im Keyawa-Musselman was a
little concerned she might hit
a glass ceiling as she ascended
the leadership ladder of the board of
directors of the Western Agricultural
Processors Association. But as she rose
to become the first female WAPA chair
she says instead she found a supportive
catapult in members and fellow directors, who recognized the value her
youthful energy and background in her
family’s walnut growing and processing
business could bring to the organization
and lifted her through the matriculation
process.

Don Barton of GoldRiver Orchards said he saw something special in Keyawa-Musselman immediately
and mentored her through her leadership ascension on the WAPA board (all photos by M. Katz.)

Keyawa-Musselman took the reins
of the organization from outgoing
chairman Butch Coburn at the association’s annual meeting in Monterey in
June. It’s a position she has prepared for
since she was first recruited into WAPA
by Board Director Don Barton of
GoldRiver Orchards.
But really its one
she prepared for her
whole life, growing
up in a third-generation walnut farming
family in Butte and
Glenn counties.

T5
100-PTO-horsepower

www.gartontractor.com
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Barton first met
Keyawa-Musselman
eight years ago
when she came as
a guest to a WAPA
meeting with her
father Dave Keyawa.
At that time she was
a 25-year-old, fresh
out of college.
“I was really
impressed with the
questions Kim was
asking,” Barton
said. “Obviously she
was engaged in the
issues that pressed
on California agriculture. She is in the

trenches. This is not a casual thing for
her, this is her livelihood. She’s affected
by things that happen in Sacramento
every day.
“And she had a level of articulation
and eloquence that was self-evident
immediately.”
Some of those issues, which Keyawa-Musselman said will continue to be
a priority for WAPA under her leadership, include water and worker safety
of course, and in general working with
the WAPA staff to be sure legislation is
grounded in real-world implications for
implementation on working farmers
and processors. WAPA staff and board
members regularly visit with senators, congressmen and assemblymen
and also invite them to visit farming
operations so they can understand the
impact of the legislation they pass.
Keyawa-Musselman first joined
WAPA’s strategic committee and
became a full member of the board in
2016. Once she had a seat on the board,
Barton said she ascended quickly. It
was a diversion from where Keyawa-Musselman thought she would be
when she left the family farm to go to
college.
“I actually did not think I would go
into farming. It wasn’t until after graduation in graduate school when I took

Healthier roots,
efficient carbohydrate
storage, increased yield

Improves
phosphorus
efficiency and lateral
root branching.

Keyawa-Musselman took the reins of WAPA from outgoing chair Butch Coburn at the association’s annual meeting in June.

over the books from my mother out
of our living room that I got involved,”
Keyawa-Musselman said.
Once there, she began to understand
the challenges growers and processors
face and the true implications that laws
and regulations have on the ground in
nut orchards.
Now 33, Keyawa-Musselman is a
young mother of a two-year-old son Eli,
but she said that with the support of her
husband Billy and the support of the
board, she welcomes the work ahead
of her despite the pressures of being a
working mother. In addition to running the family farming business office,
Keyawa-Musselman also sells crop
insurance while raising a young family
and coaching high school field hockey
on the side.
And she brings a fighting spirit to
her role. She calls the legislative process
“medieval” and more of a battle than
a process—one she doesn’t intend to
back down from. The word fight comes
to her often, and it’s a fight she comes
at to win. At the same time, her direct
eye contact and steady demeaner are
engaging.

“I think we as farmers feel like we
are constantly being attacked and you
have to be ready for anything,” Keyawa-Musselman said. Being a farmer,
you can’t just move your land and go
somewhere else, so you have to stand
your ground.”
WAPA President/CEO Roger Isom
said Keyawa-Musselman follows in the
footsteps of very strong chairmen since
its inception in 2009 and that fighting
spirit will be important as the association works to protect the nut industry.

Stimulates root
growth and
metabolism.

Promotes soil
microbial diversity,
improving soil
structure and plant
nutrient availability.

Barton said it is gratifying to see
a woman take over the leadership of
WAPA.
“It’s always so positive to see women
involved in agriculture, which sometimes gets perceived as an old boys
club,” he said. “She is not only a fresh
new face, but she is such an encouragement for other young women involved
in ag to see that we are looking for all
people, regardless of gender are race, if
you are in the trenches and understand
the issues, we want you.”
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com
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A WORD FROM THE BOARD: THE ALMOND BOARD OF CALIFORNIA

NEW COVER CROP BEST MANAGEMENT
PRACTICES PROVIDE ANSWERS
By ALMOND BOARD OF CALIFORNIA | Contributing Writer
Growers should know what their goals are for using a cover crop and then manage the cover crop based on those goals
(all photos courtesy Almond Board of California.)

providing practical explanations of how
n the past, many growers’ experito get started and scale up as desired.
ence with cover crops has started and
“This guide builds on recent research
ended with questions.
and growers’ experiences, which have
“How can I harvest my crop when
shown that cover cropping is a feasible
there is extra vegetation on the orchard
practice in California almond systems
floor?”
with potential benefits to growers and
“I heard having a cover crop in the
the environment. It provides guidance
middles increases the risk of frost damon how cover crops can be managed
age, is that true?”
to address specific objectives and limit
“Why would I plant cover crops to
tradeoffs in commercial fields,” said
compete with blossoms and detract
co-author Dr. Amélie Gaudin.
from bees’ almond pollination?”
Formerly, these questions and linger- Plan, Then Plant
Before purchasing new equipment for
ing unknowns kept many growers from
their operation, growers ask themselves,
considering the use of cover crops in or
around their orchards. Today, however, “How will this equipment make me
more efficient in my day-to-day operaresearch is delivering answers; after 10
tions?” or “What does maintenance look
years of investigating cover crops in allike?”
mond orchards throughout the Central
The same approach applies to cover
Valley and studying a variety of factors,
answers to growers’ questions have been crops. Growers should know what their
addressed and are culminated in the Al- goals are for using a cover crop and then
mond Board of California’s (ABC) latest manage said crop based on those goals.
Goals can be thought of in one of two
resource: the Cover Crop Best Manageways: added benefits that cover crops
ment Practices (BMPs).
provide, such as reducing soil compacThe Cover Crop BMPs summarize
tion or enhancing pollinator forage, or
research funded by ABC, CDFA and
problems that cover crops help growers
others with the goal of defining and
address, like reduced nitrogen losses,
refining best practices for cover crop
nematode suppression, etc.
use in almonds. Authored by a team of
After growers answer the question of
UC experts led by UC Davis Postdocwhat they want cover crops to accomtoral Fellow Vivian Wauters, this guide
plish (the purpose and desired benefits),
outlines the production challenges
they should look to their operation
cover crops address and the additional
and consider their orchard’s age, water
benefits they can deliver to the orchard.
source/s, existing pest concerns and
The BMPs then walk growers through
the process of implementing cover crops, other factors (further outlined in the

I
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Cover Crop BMPs) to select the crop
species and mix(es) that will work best
within their orchard makeup.
“Growers have many options when
choosing cover crop species and mixes,
which can make species selection a
difficult part of the process. While
having a cover crop of any kind
can provide some benefit, specific
species and mixes can help growers
to accomplish specific goals. That is why
the BMPs encourage growers to first
decide what they need and want from
cover crops, and then move to identifying the mix/es and species that will
facilitate accomplishing those goals,”
said Wauters.
Once growers select their species and
mixes, the Cover Crop BMPs will walk
them through step-by-step instructions
and recommendations on how to seed
the crop, grow it and terminate it. From
information on seeding equipment and
rate to mowing considerations, this
resource strives to address all aspects of
growing, maintaining and reaping benefits from cover crops.
“Cover crops are not a fit for every
grower or every year, and generally
depend on late fall rains or irrigation.
But the benefit, together with incentives
that can defray some of the cost, make it
something every grower should at least
consider,” said ABC Chief Scientific
Officer Josette Lewis, Ph.D.
“With this guide, we hope growers
and allied industry members gain a
greater sense of all that’s involved with

planting cover crops and the ways in
which it can deliver optimizations to
the orchard. And, like most things in
life, at the end of the day growers will get
out of it what they put in; more intentional
management will lead to more prosperous
outcomes.”

Busting Myths, Stating Facts

Throughout this resource, information is provided to address known, existing grower apprehensions
or curiosities around the usefulness of cover crops
and their ability to fit well within an orchard system.
In terms of concerns that cover crops compete with
almond blossoms for honeybees’ attention, industry-funded,
ABC-directed research shows that flowering cover crops do
not compete with blossoms for bee visitation. In fact, cover
crops can enhance bee health by providing pollinators with a
supplementary food source during times when pollen is not
as ripe for the taking (before and shortly after bloom), giving
bees more energy to pollinate during the height of bloom.
Further, among all of growers’ concerns, the top per-

Continued on Page 54

ABC’s Bee+ Scholarship allowed 135 new almond growers to
join Project Apis m.’s Seeds for Bees program in 2020 and
added pollinator habitat to 14,778 acres of almond orchards,
a 22% increase to the footprint of almond pollinator
habitat from the prior year.

Healthy Soil
Healthy Bees

“THIS is Smart Farming!”
Apply Now for $2,000 in FREE Cover Crop Seed!
In Partnership With the Almond Board of California’s Bee + Scholarship

seeds for bees®

Project Apis m.

Visit ProjectApism.org/Seeds-For-Bees to Enroll,
for Technical Support and for More Information
Project Apis m. is a 501(c)5 nonprofit organization
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Continued from Page 53
ceived operational constraint to cover
crop use is difficulty of harvest due to
crop debris. However, as detailed in this
resource, cover crops can be mowed
to decompose fully and disappear by
harvest. While specific timing varies
by operation, if growers are intentional
about managing their cover crops, they
may be able to terminate their cover
crop as early as mid-March (depending on their orchard’s needs) to reduce
water competition with trees and ensure
a clean orchard floor for harvest.
If growers are still on the fence, the
next best step may be to give cover crops
a try on a small section of the orchard
and monitor them for an extended period of time. Because cover crop species
and mixes are so varied and able to address a series of challenges in orchards
across the growing region, the best way
to determine cover crops’ success is to
try it out.
And for an increasing number of
growers, that decision has paid off.
“I’m a huge believer in cover crops,
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If growers are still on the fence about using cover crops, the next best step may
be to give them a try on a small section of the orchard and monitor them for an
extended period of time.

there are so many positives,” said Chris
Rishwain, an almond grower near
Manteca who first planted cover crops
roughly three years ago. “The cost is
minimal. It’s definitely helped with our
soil compaction. I
see improvement
during pollination.
And ultimately, we
get a lot of bees and
a lot of pollination,
and at the same
time, our beekeeper
is happy and says
the hive strength is
phenomenal.”
Fourth-generation almond grower
and owner of Pacific Gold Agriculture Ben King has
worked with cover
crops for multiple
growing seasons.
In addition to the
benefits he’s seen in
his orchard and for
both honeybees and
natural pollinators,
he believes that,
“looking long-term,
growers need to
really consider the
benefits of cover crops to their
orchards; having a
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lot more organic material and increased
water infiltration is a good thing, both
in the present and looking 10, 20 years
down the road.”

Stay Tuned: Bee+ Scholarship funds

To support growers in their efforts to
promote pollinator health, ABC is offering its Bee+ Scholarship for the second
year in a row. Last year, this scholarship
allowed 135 new almond growers to
join Project Apis m.’s Seeds for Bees
program and added pollinator habitat
to 14,778 acres of almond orchards, a
22% increase to the footprint of almond
pollinator habitat from the prior year.
There are two components to the
scholarship: free cover crop seed provided to almond growers through Seeds for
Bees and a waived Bee Friendly Farming certification fee through Pollinator
Partnership, the world’s largest nonprofit dedicated to pollinators and their
ecosystems.
The Cover Crop BMPs and more
information on the Bee+ Scholarship
can be found online at Almonds.com/
Pollination. Growers are encouraged to
visit the website and explore all the tools
available to support pollinators and
increase soil health.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

Introducing the Precision Fit 8 Cab (exclusive to John Deere)
• Ceiling Mounted Climate System
• Improved Serviceability
• Greater Visibility
• Roomier
• Quieter

“Celebrating over 35 Years of Orchard Cab Innovation”
www.KeyDollarCab.com

(800) 481-0876

THINGS ON A WALNUT GROWER’S
MIND IN SEPTEMBER
By CECILIA PARSONS | Associate Editor

S

eptember is an interesting month
for a California walnut grower.
Orchards have been irrigated
and fertilized all summer to maximize
production. Pests and weeds have been
controlled and the trees are now heavy
with a crop. Harvest equipment is ready
and waiting for drivers. Growers are
waiting for the right time to begin.

1. Walnut Prices

Poised to begin another harvest,
growers are hopeful that the nut quality and yields they worked so hard to
achieve this year will be rewarded with
good prices, those that will cover their
costs of production.
“We are literally at the bottom of the
well” is how longtime Farmersville area
walnut grower Gary Hester describes
September. That is the first thing on his
mind.
“We’ve spent money all winter and
spring to bring in this crop. We are at
the bottom of the well. We are looking
forward to better commodity prices for
this crop.”
Hester and his wife, Anne, are
fourth-generation farmers in Tulare
County. They grow walnuts and also
harvest, hull and dry walnuts for other

growers and ship them to buyers as requested by the grower. Orchard pruning
is another service they provide.
Before this harvest begins, Hester
said, they are working with what returns
are left over from the previous year and
looking forward to the returns from
selling this year’s crop.

2. Market Stability

Stability in walnut prices, how to
meet financial commitments until the
crop is sold, labor availability and planning for next year round out Hester’s
concerns this year.
Stability in walnut prices going forward or, better yet, improvement in next
year’s prices would help growers with
making planting or orchard removal
decisions, he said.
“Costs for everything, labor, fuel,
equipment, is going up, and we don’t
have the option of going back and not
farming. It is no secret we’re experiencing poor times in the walnut industry.”
Hester said growers do not have the
ability to affect the market prices. Many
other factors affect the market, including
global issues.
“You learn to be a survivor and plan
ahead.”

When walnut prices were strong
three years ago, he said they invested in
infrastructure. Their big investments
were new wells that they believed would
be needed in the future.

3. How to Pay Bills

Establishing a cash reserve or a line
of credit would allow growers to functionally pay the bills until the returns
from the next crop come in, Hester said.
Vendors and employees need to be paid.
Even if cash reserves are available
this time of the year, he said he has to
budget and allocate money where it pays
off. Spending on new equipment is not
an option.

4. Labor Availability

Hester said he is also concerned
about labor availability going into this
year’s harvest.
He employs about 14 people yearround maintaining equipment and machinery along with orchard maintenance.
Those 14 are key moving into harvest.
During harvest and hulling and drying,
Hester said he needs 70 to 80 employees
to keep the operation moving smoothly.
Lack of drivers, he said, can bring the
harvest to a halt. Lack of skilled machin-

AUTOMATED
IRRIGATION
SYSTEMS

IRRIGATE
PRECISELY
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work on file by August 1. This year, he is only averaging about
six applications a week.

5. The Future

Visalia-area walnut grower Gary Hester is looking forward to better
commodity prices for this year’s crop (photo by C. Parsons.)

ery operators can be a safety hazard.
“There is a finite timeline in walnut harvest. We need to pick
the nuts up off the ground the day after shaking. It is critical to
have enough employees to keep the harvest going, picking up
nuts in a timely manner and to operate machinery safely.”
He is concerned that his labor force will not be adequate
this year.
Hester said he normally has about 60 to 70 applications for

Hester estimates that this year’s harvest will begin early
September with Ivanhoe followed next by Serr. This starting
date falls in the time slot of the Ashley and Payne varieties.
“We have seen multiple generations of walnuts,” Hester said.
Chandler has taken the center stage in walnut production now,
but Hester said those earlier walnut varieties were productive
for many years and brought good prices.
What varieties will be planted next? Serrs were a staple
walnut variety in the Central Valley for many years, Hester
said, but they are being removed because growers are getting
lower returns.
“No one is planting Serrs or Paynes because they can’t command premium prices,” he added.
Spreading out the harvest window is a desirable, Hester said; however, the grower must stay focused on the net
return of the orchard and let the harvest services deal with
the demand on timely harvest. Consideration of a variety in
your area that will net you the returns is necessary to farm in
today’s conditions. That will involve the normal review of soil
issues, water availability, etc.
Comments about this article? We want to hear from you. Feel
free to email us at article@jcsmarketinginc.com

September 2021

www.wcngg.com

57

Forklift Rule 2.0

WAPA seeks input on huller/processor
forklift use as electric mandate forklift
regulation gets crafted.
By PRISCILLA RODRIGUEZ | Director of Regulatory Affairs
and Food Safety, Western Agricultural Processors Association

In proposing to mandate all electric forklifts, California Air Resources Board has indicated they believe it is “cheaper to own and operate an electric
forklift than a propane forklift.”

T

he California Air Resources
Board (CARB) has announced
the next iteration of their Large
Spark Ignited (LSI) Regulation, Forklift
Rule 2.0. The LSI regulation includes
propane forklifts used in agricultural
operations like tree nut hullers and
processors. This next iteration of the
LSI is proposing to mandate all electric
forklifts across the board, with a few
exceptions. In proposing to mandate
all electric forklifts, CARB has indicated they believe it is “cheaper to own
and operate an electric forklift than a
propane forklift.” This new proposed
mandate comes in the midst of agricultural operations required to meet other
regulatory burdens like the tractor rule
and truck rule.

Forklift Rule 1.0

district’s incentive funding program.
Some of the exceptions of Forklift Rule
1.0 were:
▶ Does not cover facilities with three
or less forklifts
▶ Does not cover forklifts that are
1989 or older
▶ Does not cover forklifts that are
used 250 hours or less per year
▶ The requirements included the
following:
▶ 20% of covered fleet must be retrofitted by 2009
▶ 80% of covered fleet must be retrofitted by 2012

In 2007, CARB adopted a rule
requiring the retrofit of propane or gas- ▶ Retrofit Technology must meet 3.0
g/bhp-hr NOx
oline forklifts used at industrial sources,
including ag processing facilities. The
The existing regulation, Forklift 1.0,
initial LSI rule affected facilities with
treats agriculture different from everyfour or more forklifts, and the older
one else. Under the current regulation,
forklifts must be included in the initial
agriculture had a different timeline
count. Any forklift that was 1990 and
for compliance and higher emissions
newer had to be retrofitted, with 20%
levels to comply with. There are several
required to be in compliance by 2009
reasons why agriculture received a difand the remaining 80% by 2012.
ferent timeline and different emission
This was a statewide rule and applilevels. First, tree nut facilities operate
cable to all processing regions in the
only a few months out of the year and
state. Up to 80% of the forklifts were
have no way of passing along the cost,
eligible for funding through local air
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so it was not cost effective to require
the mandate on agriculture. Second,
tree nut hullers use “rough terrain”
forklifts at their operations, which
utilize pneumatic tires, and electric
forklifts use solid tires, which does not
allow them to be used on rough terrain,
like dirt.

Forklift 2.0

CARB now wants to require electric
forklifts across the board with the
exception of “rough terrain forklifts”
for which they are considering a lower
emissions rate than the current 3.0
g/bhp-hr NOx for forklifts used in
agricultural operations, including nut
hullers and processors. In proposing
to mandate all electric forklifts, CARB
has indicated they believe it is “cheaper
to own and operate an electric forklift
than a propane forklift.” CARB proposed to treat agricultural operations
as every other manufacturing operation in the state. However, agricultural
operations, which are not like large indoor warehousing facilities that operate
year-round, can’t pass along costs and
typically require rough terrain forklifts.
In their initial information used
to substantiate the claim that electric
forklifts are cheaper to operate and
maintain, the electric rates used to estimate charging costs were based on 6.7
cents to 10 cents per kWh. This is based
on national average information and

not close to being reflective of what we pay in California for
electricity. Here are some of the assumptions made for cost
of purchasing, maintaining and operation for the intended
proposed rule:
▶ Enersys
º

Assumes electric lift trucks cost 40% less to maintain
than LPG

º

Assumes electricity = 0.10 $/kWh

º

Assumes propane = $2.50/gal

▶ Electric Power Research Institute
º

Assumes electric lift trucks cost 37.5% less to maintain than LPG

º

Assumes electricity rate = 0.08 $/kWh

º

Assumes propane = $2.20/gal

▶ American Electric Power
º

Assumes electric lift trucks cost 37.5% less to maintain than LPG

º

Assumes 0.1047 $/kWh

º

Assumes propane = $2.50/gal

▶ Propane Education and Research Council
º

Assumes electricity = 0.12 $/kWh

º

Assumes propane = $1.00/gal

º

Assumes maintenance costs essentially equal

º

Assumes infrastructure costs are almost $40,000
higher for electricity

In an effort to secure more accurate information, Western
Agricultural Processors Association (WAPA) is surveying
its membership to see how many forklifts are being used in
the industry and how the rule might apply. In addition, we
are requesting cost information on maintenance and operation to be able to determine the true cost of electric versus
propane forklifts.
WAPA is pushing back on CARB and saying no to this
electric mandate for the same reasons why agriculture had
a different timeline and emission levels in the initial Large
Spark Ignited (LSI) Regulation. Technology simply does not
exist and there is no electric rough terrain forklift available
today. Tree nut operations are not like operations that run
year-round and have the ability to pass along cost to buyers

Western Agricultural Processors Association is surveying its membership and are requesting cost information on maintenance and
operation to be able to determine the true cost of electric versus
propane forklifts.

or consumers. It is simply not cost effective. This is compounding the fact that tree nut operations are already replacing other equipment like tractors and trucks. How long can
agriculture keep afloat with the cost of regulatory burdens?
This may just be the last straw that breaks the camel’s back.
Comments about this article? We want to hear from you. Feel
free to email us at article@jcsmarketinginc.com
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Growers Going
Over-the-Top with
Hazelnut Harvester
By MITCH LIES | Contributing Writer

T

he rocky, river-bottom soil that
Carter Clark’s young hazelnut orchard sits on is not conducive to conventional harvesting, and as trees were
maturing, Clark was not looking forward
to harvest. Fortunately, Andrew Herr,
chief marketing officer of Littau Harvester,
which is headquartered a couple of miles
from Clark’s orchard in Stayton, Ore.,
offered Clark an alternative.
For a fee, Herr proposed, Littau could
harvest the nuts with a mechanical
blueberry harvester by going over the top
of the young trees and catching the nuts
before they ever hit the ground.
Clark jumped at the offer. The overthe-row harvester offered few drawbacks
and many advantages, among them harvest timing. Because Clark didn’t have to
wait until the husks released the nuts, he
was able to get nuts to the processor a full
30 days ahead of most growers.
Then there is the speed with which he
was able to complete harvest. “Whereas
your traditional guys might be doing two
to three sweeps during harvest, with the
Littau harvester, you go over the entire
row and you take every nut off that tree
in one pass, and then you are done,”
Clark said. “I started harvest on Sept. 1
and I was done harvesting my 30 acres
on Sept. 2.”
Labor costs drop considerably with
the over-the-row harvester, Clark said.
And not having to prep the orchard floor
prior to harvest is a huge advantage. “I
can mow, say three times a year, with a
rotary mower, and I’m not scraping. I’m
not doing all the things you have to do to
get that floor laser perfect.”
And despite that, Clark doesn’t believe
food safety is a concern with conventional harvest, the idea that at some point
in the future it could become an issue is
something he keeps in mind. “Obviously,
nobody eats the outside of a hazelnut,”
he said, “so it may not ever be an issue
60
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to have nuts hit the
ground, but it is something that people talk
about.”

Still in Its Infancy

The idea of running
a blueberry harvester
over the top of young
hazelnut trees was
not new when Clark
tried it. A few hazelnut
growers had tried it in
A handful of growers are harvesting hazelnuts by going over the
2019 the year before
tops of trees with harvesters designed and manufactured by Littau
he did. And Littau has
Harvester for blueberries (all photos by Ryan Flaherty of Hazelnut
even introduced an
Growers of Oregon.)
over-the-row harvester
for tree fruits with a
higher clearance that
is now being viewed as an alternative
harvester, or ORXL.
for harvesting more mature hazelnut
“I know the OSU Hazelnut Breeding
orchards. That harvester is available to
Program is looking at releasing some
rent from Littau.
more compact trees that will remain
Still, over-the-row harvest for hazelsmaller,” Wiman said, “but we don’t have
nuts is an idea very much in its infancy,
rootstocks in hazelnuts like they do in
Littau’s Herr said, albeit one generating
tree fruits, where thßey can use highly
considerable interest.
dwarfed rootstock to create a smaller tree.
“I always get calls about it,” said Nik
There is some grafting going on, but it is
Wiman, Oregon State University Extennot for dwarfing purposes, so that is kind
sion hazelnut specialist. “I think a lot of
of a missing link in the chain as far as
people are interested in it.”
being able to have a super-high-density
Ryan Flaherty, grower relations manorchard of smaller trees.”
ager for the farmer-owned co-op HazelHedgerow Pruning
nut Growers of Oregon, posted a video
Pruning trees into hedgerows under
on the social network platform LinkedIn
more dense plantings could offer a means
earlier this year of the Littau ORXL harto keep trees small, Wiman said.
vester at work in a hazelnut orchard that
“I think growers could successfulreceived more than 30,000 views.
ly keep the trees relatively small with
“It traveled the world,” Flaherty said.
hedging,” he said. “And I definitely think
“I had people from Italy, Spain and Turthere is going to be some movement
key reach out to me about it.”
toward that, especially because we are
Still, gaining widespread adoption of
the practice has several obstacles, accord- planting a wider variety of soil types with
hazelnuts, including some that are not
ing to Wiman, primarily that hazelnut
trees tend to get large as they mature, too as productive as historically nuts were
large for over-the-row harvesters to clear, produced on. In those cases, the tendency is for growers to go to slight tighter
even the Littau over-the-row extra-large
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spacings, with the assumptions that the
trees are not going to reach the size they
would on a different soil type.”
Clark noted that he is planning to
do some hedging this year in hopes of
keeping his trees smaller longer. “Maybe the orchard of the future is narrow,
tight hedgerows, and you are running
a machine over the top to pick them,”
Clark said.
To date, however, most are looking at
the over-the-row harvester as a shortterm option, something to abandon once
trees reach maturity.
Another hurdle to widespread
adoption of over-the-row harvesting is
that, unlike in conventional harvests
where nuts release from husks before
being swept off the orchard floor, with
over-the-row harvest, husks have to be
removed at the processing plant. “Removing that husk at the wash plant is a
challenge,” Flaherty said.
Still, Clark said, he found that some
processors were okay with removing
husks as long as the nuts come into the
plant early in the season.
“I think it is scary for processors,
because it is so different,” Clark said.
“But it seems like a few receiving stations
have figured it out. It takes more work,
but they are your first nuts in. You don’t
have trucks sitting behind these nuts
waiting to go, so you’ve got a little time
to dial in your machines. And if you
have to run them twice, well, they are
probably the only nuts at your facility
right then, so you have time to work
with them.
“I think it would be a lot harder for
the processors if these were mid- or
late-season nuts coming in this way,”
Clark said, “but because they are early,
they have a little more flexibility.”

fully understood, Wiman said. “It
is efficient,” Wiman said of the
harvester, “but there is a lot of crop
that is knocked on the ground just
by the fact you have this big machine going through the orchard
and it can’t catch every nut that
drops. That is another piece of the
puzzle that I think needs to be
figured out.”
Still, even with the unanswered
questions and even provided that
at least in the short term, use of
the over-the-row harvester will be
isolated to young orchards, with
so many acres in the Willamette
One drawback to using the over-the-row harvesters in hazelnuts are husks still remain on nuts
Valley at early stages, there is a
after harvest and must be removed at processing
huge potential for applying this
plants.
technology, Wiman said.
Clark agreed. “In your first year
of production, you are probably
every nut off that tree, for the guys that
only going to get a couple of hundred
already own that machine, I think that
pounds of nuts [per acre], and if that
could make a lot of sense.”
hits the ground, that is an awful lot
Comments about this article? We want
of work for not much gain,” Clark
to hear from you. Feel free to email us at
said. “But if you can go through really
article@jcsmarketinginc.com
quick with a Littau harvester and knock

Tree Health

Another question still looming over
widespread adoption of the practice is
how the harvesters will affect the longterm health of a tree, and, more specifically, next year’s crop.
“That is another aspect to this that is
not clearly understood,” Wiman said. “If
you are knocking off a lot of catkins with
the harvester, you have to wonder how
harmful that is to your next year’s crop.”
Timing harvest in a way that maximizes yield is another issue yet to be
September 2021
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WILDFIRE SMOKE
CONSIDERATIONS:
HOW TO PROTECT
OUTDOOR WORKERS
THIS FIRE SEASON

New OSHA guidelines have been adopted to protect
outdoor workers from wildfire smoke conditions.
By THERESA KIEHN | President and CEO, AgSafe

I

t’s no secret that California’s dry,
hot climate from spring to late fall,
coupled with our recent drought
conditions, creates the optimal environment for wildfires to emerge across the
state. In recent years, the length of the
wildfire season has expanded, the fires
have grown, and they are encroaching
in on our fields and orchards. In 2020,
there were over 8,100 fires that burned
more the 4.5 million acres of land in
California.
These conditions have led the Department of Industrial Relations’ (DIR)
Occupational Safety and Standards
Board in February 2021 to adopt a safety standard to protect outdoor workers. This regulation applies to outdoor
worksites where the current Air Quality
Index (AQI) for airborne particulate
matter (PM) is 151 or higher, and where
employers should reasonably anticipate
that employees could be exposed to
wildfire smoke. Below is an overview of
the regulation and some best practices
for keeping your workforce safe.

Have a Plan and Reduce Exposure

As with many of the other Cal/
OSHA regulations, the Wildfire Smoke
Prevention Standard requires employers to develop an emergency action
plan. The plan must include emergency
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evacuation routes for all work locations
and should be communicated to your
employees. It is also important to have
alternate plans in place. If it is suspected that the air quality will reach the
unhealthy range, consider adjusting
the crew’s work schedule or move to
another worksite where the air quality
is better or to an indoor worksite. A
best practice would include contacting
emergency services in your area. Discuss your plan details with emergency
personnel, provide worksite locations
and your communication plan, and ask
for their input on proposed evacuation
routes prior to an incident occurring.

generally 2.5 micrometers and smaller.
A measurement of 2.5 micrometers is
about 30 times smaller than the diameter of a human hair. While incredibly
small, these particulates can cause
damage to the heart and lungs. The
AQI measures the PM 2.5 in the air.
For instance, if the AQI is at 30, then
the levels of PM 2.5 are in the healthy
range; however, if the AQI is 201 or
more, the PM 2.5 has reached dangerous levels for people working outside.
Information on the AQI and PM 2.5
specific to your area can easily be found
on several websites, including U.S. EPA
AirNow, U.S. Forest Service, California
Air Resources Board and your local
Monitor Air Quality
air pollution district. It is also importIt is essential that the person respon- ant to note that the AQI and PM 2.5
sible for your crews working outdoors
levels will fluctuate throughout the day,
is checking the AQI Particulate Matter
usually getting worse in the afternoon
2.5 (PM) forecast prior to the shift
hours, so it is critical that the individubeginning and throughout the workday. al responsible for the implementation of
The Air Quality Index measures the
this plan checks the levels on a regular
level of pollution in the air. The index
basis.
ranges from 0 to 500. An AQI between
0 and 50 is good, 51 to 100 is moderate, Have Respirators Ready
The Wildfire Smoke Prevention
101 to 150 is unhealthy for sensitive
Regulation requires employers provide
groups and 151 to 200 is unhealthy.
respiratory protection equipment that
The PM measurement accounts for
filters out fine particles. Respirators
solid particles and liquid droplets in
must be labeled N-95, N-99, N-100,
the air. PM 2.5 consists of fine inhalR-95, P-95, P-99 or P-100, and be
able particles with diameters that are
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approved by the U.S. National Institute
for Occupational Safety and Health
(NIOSH). If the AQI is 151 or higher,
but does not exceed 500, respirators
must be made available to employees
for voluntary use. If the AQI is 500 or
greater, then respirators are required
to be worn. As a best practice, ensure
you have an ample supply of respirators
in your inventory for your employees
throughout the season.

Train Employees

One of the most essential elements
of your Wildfire Smoke Protection Plan
includes training your employees. The
regulation requires the following topics
be covered in your training program.
The health effects of wildfire smoke.
The right to obtain medical treatment without fear of reprisal.
How employees can obtain the
current AQI (provide them with the
website.)
Share your two-way communication system with workers on how you
will keep them updated on changing
conditions.
Provide compliant respirators, show
them how to use and maintain them
and encourage them to use them (they
can refuse to wear one. and if someone
does, there needs to be a waiver where
they sign off that they were offered a
respirator and declined to use it) The
employer must require employees to
use respirators when the AQI for PM2.5
is greater than 500.
The importance, limitations and
benefits of using a respirator when
exposed to wildfire smoke.
What you will do to protect them
from smoke (i.e., when you will stop
work, when you will move them to
another location, etc.)
It is highly recommended that all
businesses with an outdoor workforce review the Cal/OSHA regulation, which can be found at dir.ca.gov/
title8/5141_1.html. For additional
assistance on developing your Wildfire
Smoke Protection Plan or worker training, please contact AgSafe at safeinfo@
agsafe.org.
AgSafe is a 501c3 nonprofit provid-

One of the requirements for protecting workers from wildfire smoke exposure is to provide
respirators, such as N95 masks, for voluntary use once the AQI reading is in excess of 151 for
more than an hour or more during a shift.

ing training, education, outreach and
tools in the areas of safety, labor relations, pesticide compliance and human
resources for the agricultural community. Since 1991, AgSafe has educated

over 100,000 employers, supervisors and
workers about these critical issues.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com
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Almond
Irrigation
Systems of
the Future

Addressing Orchard
Variability Through
Flexible Irrigation
Design and Planning
By TAYLOR CHALSTROM | Assistant Editor

I

mplementation of new irrigation system technologies
and strategies is continuously on tree nut growers’ minds.
Irrigation systems of the future will need to be nimble and
flexible to deal with variability in the orchard for maximum
water use efficiency.
Growers may look at water use as it relates to rate and
timing, but there is another important aspect to consider
when designing an irrigation system in an orchard, known as
spatiotemporal variability.
Spatiotemporal variability may be caused by variation in
soil physical and hydraulic properties, which affects soil water
COMPLETE PLANTS
Built to Fit Your Needs

Effect of poor infiltration on tree growth at the CAPEX ranch
(photo by I. Kisekka.)

infiltration rates. Soils that have high spatiotemporal variability are said to be more heterogeneous, while those with low
spatiotemporal variability are said to be more homogenous.
Heterogeneous soils have areas of varying infiltration rates or
soil water holding capacity.
It is the responsibility of the grower and/or irrigation
system designer to account for spatiotemporal variability in
order to meet engineering and horticultural requirements as
well as maintain economic viability of an orchard, according
to UC experts. They recommend that this variability be considered in future almond irrigation system designs as well as
irrigating by tree variety and managing irrigation to optimize
the orchard’s ability to provide agroecosystem services (e.g.,
improved soil health and water quality).

Account for Spatiotemporal Variability

WizardManufacturing.com
info@wizardmanufacturing.com
530.342.1861 • Ca Lic. # 1036445
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Water stress in an orchard is not always due to low available water. Spatiotemporal variability and varying infiltration
rates can also cause too much water to be present in certain
parts of an orchard. UC Davis Associate Professor of Agricultural Water Management and Irrigation Engineering Isaya
Kisekka explained reasoning for this issue in an Almond
Board of California webinar in which he referenced research
at CAPEX ranch in the Central Valley.
Kisekka explained why trees in a row were experiencing dieback when other trees on the same irrigation lateral

Zone irrigation system at the CAPEX ranch near Corning designed to allow flexibility in irrigation scheduling by grouping irrigation
zones with similar soils into the same set (i.e., Blue: Heavy soil set, Green: Layered soil set, and Red: Light soil set).

appeared healthy. “The biggest problem
is this particular ranch has low infiltration rates in some areas because the
water, especially the surface water that
they get, has very low electrical conductivity,” he said, “and from soil physics,
we know that can create sodicity problems which result in low infiltration and

drainage problems.”
How do growers and/or irrigation
system designers design a system to
address these problems? The answer, according to Kisekka, is a flexible system
that accounts for soil type, infiltration
rates and soil water holding capacity
among other factors. Most importantly,

irrigation zones need to be established
based on where these characteristics
differ in an orchard.
In a Kings County Farm Bureau
webinar, grower Dino Giacomazzi of
Giacomazzi Almond Company Inc.,
explained how he first approached

Continued on Page 66
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Continued from Page 65
variability when planting his almond
orchards. “We went through a very
extensive process of research, looking at every technology available,” he
said. “We mapped all of our fields by
soil type and designed irrigation sets
based on the soil type. We engineered
our systems so that our lateral pipelines
and drip hoses followed the soil type
contours.”
Giacomazzi said that the system was
designed for short, high-frequency irrigation or long, low-frequency irrigation
based on soil type. “After many years of
implementing variable rate irrigation,
we discovered that higher frequency
irrigation worked well for all soil types,”
he said. “We don’t tend to use the soil
type zones anymore, but we do use
our dual laterals to irrigate pollinators
differently than Nonpareil going into
harvest.”
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Irrigate by Variety

It will be easiest if irrigation
system designers can already
design a system that allows
a grower to control each of
these rows or these different
varieties independently.
– Isaya Kisekka, UC Davis

Along with
spatiotemporal
variability, the different horticultural
characteristics (crop
water use, biomass
accumulation,
canopy structure,
etc.) of varieties like
Nonpareil, Butte and
Aldrich affect overall
water use efficiency
in orchards. Kisekka
recommends growers and/or irrigation
system designers
consider designing future systems
based on varieties in rows to maximize
this efficiency and improve production.
“It will be easiest if irrigation system
designers can already design a system
that allows a grower to control each of
these rows or these different varieties

September 2021

"

independently,” he said, citing research
on site-specific irrigation by variety that
looked at the potential benefits to water
use efficiency.
Kisekka noted that varieties like
Nonpareil, Butte and Aldrich reach hull
split at different times. “If all the trees

receive full irrigation before hull split
and then we start cutting back, there
could be opportunities here to achieve
some water savings and improve our
irrigation water use efficiency,” he
said. “The other benefit is to allow us to
continue to irrigate the variety that has
not yet reached its optimum harvesting
time.”
In order to irrigate in this fashion, a
flexible system is required. A system that
would allow growers to continue irrigating Nonpareil trees during drying and
before harvest of pollinators, according
to Kisekka, is ideal.
Giacomazzi explained how his
system for almonds is set up by variety
to separately irrigate his Nonpareil and
Monterey trees. “In our newer systems,
we designed them for higher frequency
irrigation and included separate laterals for Nonpareil & pollinators,” he
said. “Rather than having lots of little
valves like we have in our variable rate
systems, we have gone to bigger sets, less
hardware, more acres irrigated per hour.
Our goal is to irrigate as many trees as
possible as many times as possible in a
single day.”

from whole orchard recycling by break“This goes to, again, thinking about a
ing the chips down, and recent UC Davis dual-purpose irrigation system,” he
research has found that a 58% increase
said. “So, you design irrigation systems
in total soil carbon is possible from chip
that would meet crop ET but also can
incorporation in almond orchards.
allow flooding of the orchard to recharge
Another area Kisekka said to consider groundwater if flood waters exist.”
is agricultural managed aquifer recharge,
which concerns water quality and
quantity and its success is closely tied to Comments about this article? We want
efficient fertigation during the season.
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

P l a n t- B a s e d Fa r m i n g

Dual-Purpose Systems

Kisekka also stressed the need for the
growers and irrigation system designers
to consider other factors besides production within the agroecosystem when
designing irrigation systems, such as
water quality, soil health, reduction in
greenhouse gas emissions and carbon
sequestration.
“For example, we need to design systems that can provide water to both the
tree as well as the cover crops in some
areas where cover crops are proved to
be viable,” he said, “because these cover
crops have many benefits. They can
improve soil health and they can also
improve bee habitat, which is important
for pollination.”
Kisekka recommends dual purpose
irrigation systems with microsprinklers or a combination of drip and
microsprinklers that can reach not only
the primary crop but also the cover crop.
Microsprinklers can also be used to aid
in carbon sequestration of wood chips

YOUR TREES TALK
NOW YOU CAN LISTEN
Get enhanced real-time visibility of your trees' water-demand
Smart AI-based irrigation recommendations
Complete monitoring of your irrigation system's performance
Take the next step with our fully automated solution
Start right now. We’ll set you up and running within five business days
No long-term commitment. No hardware or maintenance investment
24-7 expert support dedicated to your success

Call us and we’ll connect you with top growers near you
Office: 559 366-7400
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Almond Growers “Squeak By” On Limited Water Supplies
By CECILIA PARSONS | Associate Editor

M

any of California’s almond
growers faced some tough
decisions this year when it came
to water availability for their orchards.
And, it isn’t likely that any two had the
exact same decision to make given the
wide variability in management, growing regions, soils and water.
“Strategies are radically different
depending on where you are located,”
said Tom Devol,
Almond Board of California’s senior
If normal irrigation scheduling takes place next growing season, it would still take two
manager of field outreach and educayears
of full irrigation to return to the orchard’s production potential (photo courtesy
tion.
Almond Board of California.)
Some growers knew what their
surface deliveries would be and if they
could be stretched across the entire
growing season. Some, who depend
solely on groundwater, lost all water
when wells went dry. Some bought
high-priced water to protect their crop
and others decided to cut losses and let
trees go.
In mid-July, growers who had used
their surface water allotment were
moving to groundwater to finish the
season. Others lost all water availability.
And, in some Modesto-Turlock areas,
In some locations, including Modesto and Turlock, almond growers maintained water
growers maintained water supply until
supply
until harvest (photo courtesy Almond Board of California.)
harvest.
Devol said some growers, mostly in
the southern growing areas, anticipated
severe water shortages and pulled out
marginal or older orchards to direct
scarce supplies to better blocks.
“Not a huge volume, and trees come
out normally every year, but this is
more than usual. If they are looking
at the impact of drought this year and
its effect on next year’s crop and it’s a
20-year-old orchard, they made that
decision to pull,” Devol said.
During his travels to different
How growers manage their limited supply depends on location (photo courtesy Almond
almond growing areas throughout the
Board of California.)
Central Valley, Devol said he observed
UCCE Farm Advisor David Doll, in
in the current crop. Next year, due to
orchards on the west side of the valley
a 2021 drought update, noted that
current moderate to severe deficits,
that defoliated mid-summer due to
water-stressed trees have less energy
yields will be affected. This loss is due
water stress.
for kernel development. This can lead
to reduced spur positions from the lack
Effects on Kernels, Production
to reduced kernel size and weight and
of growth and reduced carbohydrate
The Almond Doctor, former
increase the percent of shriveled nuts
reserves going into floral bud develop68
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Grower Donny Hicks is managing water to preserve his post
harvest irrigation (photo by Marni Katz.)

‘‘If drought conditions and water

curtailments continue, yields will be
reduced until the second season after full irrigation requirements have
been met.’

’

The effect of water deficits postharvest will depend on
deficits pre-harvest and the quantity of water use over the
remainder of the season. Bud differentiation can continue
through mid-September. UC Drought Management reports
that moderate stress during the postharvest season will have
little effect on next year’s yields, but severe stress can reduce
fruit set.
Type of irrigation system used can influence tree response
to postharvest stress. UC Drought Management guidelines
note that low-volume systems with limited soil water reserves can result in severe water deficits soon after irrigation
is cut off. Postharvest irrigation is necessary in southern San
Joaquin Valley growing areas, especially with drought-sensitive varieties.
Deep-rooted trees that are flood irrigated may have
enough deep moisture to carry them through bud differentiation.
Almond grower Christine Gemperle, who has orchards
in two different irrigation districts, said previous short water
years helped her learn just how far to cut back on water while
keeping trees healthy.
Understanding there was not going to be enough water
for one 92-acre block, she said the decision was made to only
run water in the checks with good production and let the rest
go dry. That way, she said, kernel quality would be assured.
A block in the Turlock Irrigation District (TID) where
cover crops are planted has saved on water use, she said.
Recycled city water delivered by the Del Puerto Irrigation
District has provided a ‘cushion’ this year.
Almond grower Donny Hicks, who is also a field representative for Hughson Nut, said although TID water has
been sufficient this year, he is managing his water to provide
a flood irrigation postharvest.
Growers who are not getting the tonnage and paying
higher prices for water are the ones who are pulling out trees,
he said.
Chowchilla-area almond grower Steve Massaro said the
limited supply of surface water ran out early and he is finishing the irrigation season with groundwater. His automated
orchard irrigation system is set up for shorter, more frequent
sets, but the trees were still shorted.

ment. Less fruit will be set. Nut weight and size will only be
affected when trees are water stressed again.
Doll said if normal irrigation scheduling takes place next
growing season, it would still take two years of full irrigation
to return to the orchard’s production potential. If drought
conditions and water curtailments continue, yields will be
reduced until the second season after full irrigation requirements have been met.
Devol said this scenario would present a challenge to
almond growers across the state as there is no clear answer or
best practice advice as circumstances vary so greatly.
Comments about this article? We want to hear from you. Feel
Growers who know ahead of time that they will not have
free to email us at article@jcsmarketinginc.com
enough water to finish the growing season should, if they
are able, parcel out the water, not shock the trees by abruptly
ending irrigation.
“We’re just squeaking
by withBROS.
water this year,” Massaro
MYERS
“There are some growers who could not avoid that,” Devol said. The high mid-summer temperatures added to the diffiINC.
noted.
culty of WELL
retaining soilDRILLING,
moisture.
UC Drought Management recommends applying water
• Agriculture
• Test Hole
as a proportion of availability, in order to stretch irrigation
resources.
• Commercial
• Well Abandonment

Managing Limited Supply

Doll said that the best strategy when managing limited
water supplies is to apply the available water as a proportion
of water use. This means that whatever percentage of water is
available, the orchard should be irrigated at that percentage
of the crop’s ET for the entire season.

• Municipal

• Well Rehab.

8650 E. Lacey Blvd
Lic. #548214
PO Box 1283
Hanford, Ca 93232 myersbroswelldrilling.com
Serving the Central Valley for 60 Years
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PISTACHIOS
HAVE B-VITAMINS, PROTEIN

SHOW
AND NOW THEY EVEN HAVE A

Friday Fuel-Up is a monthly Facebook Live series
hosted by Dr. Mike Roussell, author and nutrition
expert, that welcomes top athletes, adventurers
and thought leaders from around the world
for amazing conversations about what
fuels their goals mentally and physically.
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DR. MIKE ROUSSELL

TUNE IN TO FUEL-UP WITH:
LUKE COUTINHO

BRYAN SNYDER, RD

With 3 bestsellers and named one of
500 “most inﬂuential people in Asia” by the
NY Press Agency, Luke joins us from his
home in India. He is a holistic lifestyle
coach globally known for his approach to
Integrative and Lifestyle Medicine. Learn
the 4 pillars of wellbeing that blend Eastern
and Western thoughts and practices.
Friday, August 6, 2021
10:00 am PDT / 7:00 pm CEST
6:00 pm BST / 10:30 pm IST

Go on a rare behind the scenes tour at
state-of-the art Broncos Training Facility,
led by the Director of Nutrition for the
Denver Broncos. With past experience
in consulting multiple pro sports teams,
he reveals the effects of sleep deprivation
in athletes and how to fuel up for speciﬁc
sports.
Friday, December 3, 2021
10:00 am PST / 7:00 pm CET
6:00 pm GMT / 11:30 pm IST

DALLAS SEAVEY

SCOTT M. SMITH, PhD

2021 Iditarod champion and one of only
two athletes to win ﬁve times (along with
a team of canine athletes). In a grueling
race that braves blizzards, whiteouts and
wind chills as low as -70°C, Seavey
explains why every second and every
calorie counts.
Friday, January 7, 2022
10:00 am PST / 7:00 pm CET
6:00 pm GMT / 11:30 pm IST

Nutritionist, Manager for Nutritional
Biochemistry at the NASA Johnson
Space Center. Determining the speciﬁc
nutritional needs for space exploration,
Dr. Smith is one of the few people on
the planet whose work ranges from
Antarctica to Outer Space.
Friday, September 3, 2021
10:00 am PDT / 7:00 pm CEST
6:00 pm BST / 10:30 pm IST

For you to cut out and keep!

JEREMY JONES

VICKY LOSADA

Big Mountain Snowboarder, Filmmaker,
Climate Advocate, National Geographic
Adventurer of the Year and dad,
Jones recounts his most daring adventures
and his passion to encourage action on
climate change.
Friday, October 1, 2021
10:00 am PDT / 7:00 pm CEST
6:00 pm BST / 10:30 pm IST

International soccer star, she led her team
to 2021 UEFA Champions League title,
played two World Cups and two European
Cups. A leading advocate for women &
girls in sports, she fuels her strength on a
largely plant-based diet.
Friday, February 4, 2022
10:00 am PST / 7:00 pm CET
6:00 pm GMT / 11:30 pm IST

ALISTAIR & JONNY
BROWNLEE

JOSH ALLEN

As one of the most exciting pro Quarterbacks today, this football hero hails from
one of the smallest farming towns in
California and takes us on his journey to
the pros. But he hasn’t completely left
the farm, join us as he talks about his new
venture in his hometown.
Friday, March 4, 2022
10:00 am PST / 7:00 pm CET
6:00 pm GMT / 11:30 pm IST

Gold, Silver and Bronze-winning British
Triathletes made of steel, Alistair, the only
2x Gold winner now chases Iron, while
Jonny is fresh from the Tokyo games. Two
competing brothers, one brotherly legend.
Friday, November 5, 2021
10:00 am PDT / 6:00 pm CET
5:00 pm GMT / 10:30 pm IST

Always on the ﬁrst Friday of every month @ 10:00 am PST,
the show is LIVE at Facebook.com/AmericanPistachios,
with recorded episodes on IG and YouTube.
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Post-Harvest
High Analysis liquid fertilizer
Prepare for next season by replenishing potassium levels with the
convenient, liquid formulation of KTS® (0-0-25-17S).

Scan code to learn more
about KTS applications!
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