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SPOTLIGHT ARTICLE: ‘Transformational’ Budget Offers Hope for Tree
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‘Transformational’ Budget Offers Hope
for Tree Nut Research and Extension
After years of cuts, increase in UC ANR funding
could fill long-vacant positions for nut crops.
By MITCH LIES | Contributing Writer

The increase of $32 million to UC ANR’s budget over and above existing service levels could go
a long way toward filling research and extension vacancies that have piled up over the years
(photo by Marni Katz.)

F

or the first time in years, tree
nut industry executives are enthused over the University of California Agriculture and Natural Resources budget after California lawmakers
pushed through what one university
official characterized as a ‘transformational’ increase this past summer.
The increase of $32 million over and
above existing service levels could go
a long way toward filling research and
extension vacancies that have piled up
over the years, according to Bob Klein,
manager of the Administrative Committee for Pistachios and the California
Pistachio Research Board.
“The increase in the UC ANR budget
was welcomed news,” Klein said. “We
anticipate that many positions that we
have been advocating for over the years
will now be able to be filled.”
“It is great to see the recognition at
the state level and at the UC-wide level
of the important role that the division
of Agriculture and Natural Resources plays in the success of one of the
world’s top agricultural economies,”
said Josette Lewis, chief scientific officer for the Almond Board of California.
“We are really optimistic that there are
going to be some good things for California’s farmers and ranchers.”
Coming after two-decades of budget
declines, the increase will help UC
ANR reverse a trend of leaving positions vacant after retirement and will
facilitate the filling of new positions
that have been identified as priorities
in recent years, according to Glenda
6
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Humiston, vice president of UC ANR.
“It allows us to build towards the academic footprint we had 20 years ago,”
Humiston said.
Just since 2012, according to figures
compiled by Katherine Jarvis-Shean,
pomology program team leader for
UC orchard crop advisors, the number
of farm advisors with some nut crop
responsibility has decreased from 19
to 15. Meanwhile, bearing acreage in
almonds, pistachios and walnuts has
increased from 1.27 million to about 2
million.
“So, we have had an approximately
60% increase in acreage at the same
time our advisor staffing decreased by
more than 20%,” Jarvis-Shean said.
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Josette Lewis, chief scientific officer for the
Almond Board of California, said after years
of decline, proposed new funding for UC ANR
she
said,
we’ve been
stretched
might
help“because
shore up declining
research
facilities
very
thin.” California almond growers (photo
that benefit
courtesy
California.)
In UCAlmond
ANR’sBoard
firstof
batch
of 10 re-

Orchard Crop Priorities

The UC pomology program team
has identified several priorities it hopes
to fill, Jarvis-Shean said, including a
top two of a nut crop advisor in Merced
County and an IPM advisor in the
Sacramento Valley.
“Given the increase in acreage and
farming challenges that are occurring
at the same time as multiple retirements, there are a number of additional
urgent needs as well,” Jarvis-Shean said.
She added that advisors look
forward to working with UC ANR
leadership in upcoming recruitments
and that she is grateful for the many
advocates who spoke out in support of
UC ANR’s budget. “We are grateful to
all the voices that spoke up for just how
important agriculture is to this state,”

Katherine Jarvis-Shean, pomology program
team leader for UC orchard crop advisors,
compiled data that revealed fewer farm advisors with nut responsibilities are covering an
increasing number of acres.

cruitments, sent out in mid-August, at
least two positions will have some nut
crop responsibility, including a diversified agricultural systems advisor in
Lake County, a position that includes

Continued on Page 8
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Continued from Page 6
pears and walnuts among its crop
responsibilities, and an irrigation and
soils advisor in Kern County.
“It is not explicitly an orchard-only
position,” Jarvis-Shean said of the Kern
County position, “but [the winning
candidate] will certainly be highly
involved in orchard research and extension from an irrigation angle.”
Humiston said to expect several
more nut crop positions in future recruitment efforts. “Nut crops are a high
priority,” she said. “We will be releasing
several positions supporting the tree
nut sector during the coming year.”
UC ANR is using a position prioritization report compiled in 2018, which
was the last time UC ANR conducted
a formal prioritization process, as a
starting point to identify positions of
need, Humiston said.
“Those [positions] went through a
very thorough vetting,” Humiston said.
“They are a high priority. We’ve already
got commitments of office space and

UC ANR Vice President Glenda Humiston said to expect several more nut crop positions in
future recruitment efforts (photo by Marni Katz.)

resources and partners wanting to work expected to have partial responsibilities
with them. So, it is relatively easy for
to tree nuts, including the soils and
us to move all of those fairly quickly.
irrigation advisor for Kern County; an
However, we also want to make sure
irrigation and water resources advisor
they remain the best positions to serve
in Glenn and Tehama counties; an
future needs.”
entomology position in Kings County;
Within that report, several tree nut
and a weed science position in Fresno
positions were identified as priorities,
and Madera counties.
including an orchard systems advisor
Humiston noted that a program
in Tehama County; a UCCE specialist
council working on identifying priorto be based in Davis; a nut crops posiity needs isn’t concentrating solely on
tion in Merced County; and a sustainfilling positions identified in the report,
able orchard systems advisor to cover
but was looking at new priorities that
Sutter, Yuba and Colusa counties.
have developed since as well.
Additionally, multiple positions
“For example, fire advisors,” she said.
within the Integrated Pest Management “Prior to 2018, people weren’t thinking
and Agronomy and Cropping Sysabout fire advisors that much. We had
tems categories of the 2018 report are
several, but now current needs require

PLANBEFOREPLANTING.COM
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many more. We just released one of
those positions and will be releasing
others during the next several months.”
Another example, she said, is
regional food systems support. “Last
spring, when COVID hit and you had
grocery store shelves empty at the same
time farmers were plowing crops in the
ground, it was partly because our food
supply chains just aren’t flexible and
nimble enough to deal with that kind of
situation,” Humiston said. “So, we are
doing a lot of work now helping regions
and even mega-regions improve and
enhance their food systems.”

Areas of Concern

Both Klein and Joe Grant, director
of research for the California Walnut
Board and an emeritus UCCE nut crops
advisor, singled out entomology as an
area of concern for their industries.
And both put irrigation management
on their short list.
Lewis said the Almond Board
doesn’t have a specific list of research
priorities it is advocating UC ANR to

fill and instead expects to be in close
dialogue with UC ANR as it develops
priorities.
“We are really hoping to engage
with the leadership at UC ANR about
those farm advisor positions and also
the field stations so that we can make
sure that we get the best use of those
resources across the needs of a lot of
different crops and a lot of different
regions of the state,” Lewis said.
Klein, Grant and Lewis all said they
hope some funds go toward structural
improvements at the division’s field stations, especially the Kearney Agricultural Research and Extension Center.
“We hope that it will be part of UC
ANR’s plan to make sure the facilities at
the Kearney Ag Center stay up to date,”
Lewis said. “They need some updating
in terms of the infrastructure and also
to keep the facilities funded.”
“These regional field stations all
have had budget cuts over the years
and are now hard-pressed to serve as
places where people can work,” Grant
said. “We’ve been really worried about

the Kearney Ag Center for a long time.
Budget cuts there have basically forced
a lot of people to move their programs
elsewhere.”
Humiston said that UC ANR leadership is thinking along those same
lines, and according to a March 2021
addition to the 2018 budget and staffing
analysis report, about $12 million
of what at the time was a projected
$32-million increase, was earmarked
toward program support and necessary
business operations for the UC ANR
academics.
In all, Humiston said UC ANR is
looking to fill upwards of 100 academic
positions by next summer.
“That is our goal,” she said. “Whether or not we make it will depend on
how fast our HR [Human Resources]
process is able to move and what kind
of candidates we can find.”
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com
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Blue Diamond Growers
New Sustainability ‘Czar’

Almond Sustainability Veteran Dan Sonke Highlights
Co-op’s Long-Term Commitment to Sustainable Future
By TAYLOR CHALSTROM | Assistant Editor

Dr. Daniel Sonke, Blue Diamond’s new
sustainability ‘czar’, has a long history in
the almond industry (all photos courtesy Blue Diamond Growers.)

B

lue Diamond Growers’ new
Director of Sustainability position
highlights the co-op’s continued
commitment to sustainability for the
almond industry, and the chosen candidate checks all the marks.
Dr. Daniel Sonke, a sustainability
‘czar’ with a long history in the almond
industry, was Blue Diamond’s candidate of choice for the position.
“We’re very happy to have someone
of Dan’s caliber join us from his unique
history and growing up on an almond
farm but also his great experience and
expertise in this field, which is valuable
for Blue Diamond and the almond
industry,” said Brian Barczak, senior
vice president of global supply for Blue
Diamond.
Sonke grew up on a Blue Diamond

10
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es to stakeholders and helps growers
find ways to improve efficiencies as
they relate to sustainable practices.
Sonke’s roots and connections within
the almond industry propelled him to
the lead role for SureHarvest’s part in
developing CASP.
“I was really proud of that work and
member farm where he first developed
loved the connection to the family
his passion not only for the almond
farm,” he said.
industry but also for sustainable
A few years into the development
growing practices. He went on to earn
of CASP, Sonke took on a position
his undergraduate degree in environwith Campbell Soup Company in its
mental studies with an emphasis on
Sustainable Agriculture Program,
agriculture from Dordt University and
which he classified as an “opportunity
his graduate degree as a Doctor of Plant that was too good to pass up.” However,
Medicine (a degree which covers agriSonke always knew that he’d end up
culture, integrated pest management,
back in the almond industry.
entomology and plant pathology) from
“Even the day I called up the Althe University of Florida.
mond Board and said, ‘Hey, I’m taking
Sonke explained the journey of his
another position,’ I started to drop
sustainability career leading up to his
hints that I wanted to come back to the
new position at Blue Diamond, which
almond industry one day and work in
he refers to as his “dream job.”
almond sustainability,” he said, not“In 2008, the program I was working that he continued to keep his lines
ing for was taken over by SureHarvest,
of communication with the almond
and I was taken on as an employee,” he
industry open.
said. “I was really pleased when, just a
Fast-forward to the present day,
couple of weeks into my employment,
Sonke is pleased with the sustainability
the founder of SureHarvest, Dr. Jeff
position that Blue Diamond offered
Dlott, invited me to attend an Almond
him and agrees there was no better
Board [of California] meeting with him career choice that he could have made.
because they [SureHarvest] had pre“This is the job I’ve been thinking about
viously sent in a proposal to develop a
for a very long time,” he said.
sustainability program for the Almond
Board.”
Sustainability at Blue Diamond
Sonke didn’t know it yet, but at this
According to a Blue Diamond
meeting, he was witnessing the birth of press release, Sonke is “responsible for
what would become the California Alintegrating company performance with
mond Sustainability Program (CASP),
the 111-year-old almond cooperative’s
a program that demonstrates almond
growers’ sustainable farming practicContinued on Page 12

Here’s to one less
worry this season.

Alion® Herbicide, a foundational pre-emergent, helps deliver consistent weed control year in and year out.
No nutrient-sucking weeds. Just acres of undisturbed almond trees. Sit back and enjoy one less worry this growing
season with Alion.
For more information, contact your retailer or Bayer representative or visit www.AlionHerbicide.com.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Bayer, Bayer Cross, and Alion ® are registered trademarks of Bayer Group. For additional product information, call toll-free
1-866-99-BAYER (1-866-992-2937) or visit our website at www.BayerCropScience.us. Bayer CropScience LP, 800 North Lindbergh Boulevard, St. Louis, MO 63167. ©2021 Bayer Group. All rights reserved.

Continued from Page 10

Blue Diamond’s sustainability goals include the manufacturing side
of the industry in addition to the orchard.

Sonke’s hiring highlights Blue Diamond’s continued commitment
to sustainability for the almond industry.

sustainability pillars of economic viability, environmental
stewardship and community well-being.”
Sonke’s hiring as Blue Diamond’s Director of Sustainability
represents a larger commitment by the company to achieve its
ongoing sustainability goals for not only its 3,000-plus co-op
growers but for the entire almond industry. Barczak described
the hiring as “re-energizing” the company’s sustainability
program and creating a road map for taking Blue Diamond to
the next level.
“[The program is] fully supported all the way from our
Board of Directors to our executive team and across the
organization,” he said, noting that Sonke is leading what Blue
Diamond calls its Sustainability Steering Committee, which is
in the initial stage of surveying customers, growers, employees
and environmental experts to determine the types of sustainability goals that the company will lay out over the next few
years.
Barczak said that everyone benefits from the program.
“We see the importance of it for everyone involved from our
employees to our customers to our growers,” he said, “and it
ties directly in with the Almond Board and their 2025 sustainability goals.
“Blue Diamond has always been at the leading edge of many
things within the almond industry, and this is just another
area that we want to make sure we’re part of,” Barczak added.

Telling the Sustainability Story

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
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One aspect of Sonke’s position involves interacting with
customers/buyers that are looking for a sustainability story
to drive sales. Many are often curious how Blue Diamond
growers are tackling different areas of sustainability, such as
climate change, greenhouse gas reductions and pollinator
health.
“The key message that I’m giving to our customers today
is the excellent work that started before I got here where our
Board of Directors decided last year to incentivize our growers
to join the California Almond Sustainability Program,” Sonke
said.
Sonke compared the incentive program Blue Diamond is
pushing to other programs he’s come across throughout his
sustainability career, noting that the program is world-class
and that he’s happy with where it’s currently at. “I’m really excited to share with our customers and with the broader world
that our sustainability program has had phenomenal effects
just in the nine months that it’s been in place,” he said.
Blue Diamond has already reported a 250% increase in its
growers enrolling in CASP and a 450% increase in its CASP
acreage as a result of the incentive push since December 2020,
according to Sonke, and the numbers are expected to be even
higher when the final report comes in.
In addition to CASP, Sonke and Blue Diamond are working
to build their own sustainability program for the company.
The program will fully align with the values of CASP and put
an emphasis on pollinator protection and habitat as well as
soil health as it relates to cover crop usage for pollinators and
soil.

Pollinators and Soil Health

One effort Sonke said Blue Diamond
is already making on the pollination
front is their Water for Bees program.
The program provides strategies and
educates growers on providing safe
drinking sources for pollinators. Blue
Diamond’s Member Relations team
provides water buckets to participating
growers with a netting that allows bees
to drink clean water without drowning.
Water for Bees is done in collaboration
with Project Apis m., which funds
research and outreach activities for
honeybee health.
“Receiving that bucket and instructions is meant to be educational so that
they can learn how to distribute their
own buckets in addition to the ones
they get in their orchard,” Sonke said.
“It’s a significant program, with much
higher uptake than we were initially
expecting last year, and it’s resonating
with growers and exposing them to
practices that can really make a difference in the pollinator world.”
Additionally, Sonke said the com-

pany is asking growers to go through
a greenhouse gas footprinting exercise,
signaling the company’s recognition
of the importance of a climate change
focus. Research funded by the Almond
Board through the University of California ANR Division is also underway
to determine how almond orchards
might meet and eventually exceed
carbon neutrality.
While the process has just started,
Sonke said that he and the company
are eagerly identifying key metrics
to begin tracking the sustainability
journey, after which more defined
company goals for the program will be
developed.
“That is the process that lies ahead
of us,” Sonke said, noting that his and
Blue Diamond’s goal is to continue
driving progress on grower engagement for CASP.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

Blue Diamond has over 3,000 co-op growers
committed to the company’s sustainability
push, including the Danbom family pictured
here.

One effort Sonke said Blue Diamond is
already making on the pollination front is
their Water for Bees program in collaboration with Project Apis m.

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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A Look Back at 2008-12
Navel Orangeworm
Area-Wide IPM Project
and Development of
Mating Disruption for
NOW
By BRADLEY S. HIGBEE | Field R&D Mgr, Trécé, Inc.,
CHARLES S. BURKS | USDA-ARS Research Entomologist
and JOEL P. SIEGEL | USDA-ARS Research Entomologist

I

n principle, an area-wide integrated pest management program
(AW-IPM) is a coordinated effort to
target an entire pest population over a
region with coordinated IPM tactics.
AW-IPM, like IPM itself, is an ideal to
be approached rather than a recipe to
be followed. The USDA sterile insect
technique (SIT) program to eradicate
the New World screwworm is perhaps
the best-known program of this type.
The USDA-ARS AW-IPM program
provides supplementary funding to
USDA researchers and collaborators
for five-year demonstration programs
used to show how new or improved
technology can be used. Grower and
industry support is a prerequisite. A
five-year USDA-ARS AW-IPM program
from 1995 to 2000 demonstrated and
expanded mating disruption for the
codling moth (CM) as a pest of apples
and pears in the states of Washington, Oregon and California. During
this period, the acreage under mating
disruption for CM expanded from ca.
2,600 to >20,000 acres.
In California in the early 2000s, tree
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At the time the USDA-ARS NOW AW-IPM program began,
approximately 1,500 acres were under mating disruption for
NOW. By 2019, there were 500,000 acres under NOW mating
disruption, a more than 300-fold increase (all photos by
Jack Kelly-Clark, UC IPM Program.)

nut acreage (almonds, pistachios and
walnuts) was expanding rapidly. The
navel orangeworm (NOW) is the most
economically important insect pest
of almonds and pistachios and is an
economically important pest for walnuts, too. Brad Higbee had a key role
in the execution of the USDA-ARS CM
program in Washington State and was
recruited by Wonderful Orchards (WO,
then known as Paramount Farming) to
lead and coordinate their R&D efforts
for mating disruption and IPM for
NOW.

AW-IPM for NOW:
Baseline Knowledge

Up until the year 2000, mating
disruption for NOW appeared to be a
dubious venture. The sex pheromone
was incompletely characterized, and
the single known component was not
adequate to efficiently attract NOW to a
point source. The central paradigm for
mating disruption at the time was that
it was best accomplished by efficiently
attracting males to widely dispersed
point sources, and that an optimized
pheromone blend was the best starting
point for such efforts.
Harry Shorey, one of the leaders
in 20th-century moth pheromone
research, offered an alternative vision. He showed that high amounts of
CM and NOW pheromone, diffused
passively, could suppress male response
to “calling” females (females releasing

sex pheromones) throughout 40-acre
blocks. Shorey’s Puffer® (aerosol pheromone release device), while one of
several competing devices, was the first
one commercialized. WO developed
the device with Shorey and mass-produced it.
After Shorey’s untimely death in
1998, Charles Burks began studies
using these newly available Puffers® to
reduce NOW in figs in central California. Soon after Higbee moved from
USDA-ARS to WO in 2002, he began
collaborating with Burks, who provided large quantities of unmated females
to test the ability of various formulations to suppress mate-finding and
mating.
From 2003 to 2008 a series of experiments at WO conducted by Higbee
and Burks determined the best of the
available approaches for suppressing
NOW mating and damage. Research
examining the effects of mating disruption on NOW biology and mating were
conducted in pistachios and almonds,
but damage was primarily investigated
in almonds because the relationship
between NOW abundance and damage
was more direct. Comparison of Puffers® and early passive release devices
indicated the former were more efficacious. Comparison of Puffers® placed
on the periphery of 40-acre treatment

Continued on Page 16

Driven by Science.

Backed by
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• Easy to deploy
• Drop-resistant
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and debris
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Continued from Page 14
blocks and Puffers® gridded throughout
these blocks indicated that the small differences in mating suppression observed
in these experiments were correlated
with significant differences in damage to
almonds. This research provided the basis
for commercial registration of the Puffer®
in 2008. In addition, work in the laboratory of Walter Leal at UC Davis provided
preliminary identification of additional
sex pheromone components important to
an attractive blend.

Components of the AreaWide Program
A five-year USDA-ARS AW-IPM program from 1995 to 2000 demonstrated and expanded
mating disruption for the codling moth as a pest of apples and pears in the states of Washington, Oregon and California. During this period, the acreage under mating disruption for
CM expanded from ca. 2,600 to more than 20,000 acres.

®

Superior Mating Disruption
for the Two Key Pests
Facing the Nut Industry
ISOMATE Mist NOW
225+ days of Navel Orangeworm
disruption in Almonds, Pistachios
and Walnuts
ISOMATE CM Mist Walnut Plus
Innovative Technology for
180+ days of Codling Moth
disruption

Reliable People. Reliable Products.

www.pacificbiocontrol.com

Jeannine Lowrimore

ISOMATE is a registered trademark of Pacific Biocontrol
®
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Based on these data and the impending
registration of the Puffer® for NOW, Higbee approached the USDA-ARS leadership
in Washington D.C. about implementing
an area-wide project like the CM program in which he had previously participated. The Parlier lab was chosen as the
logical central location, and Joel Siegel
was nominated by location leadership
to lead the proposal. Siegel immediately
corresponded with the leadership of the
Almond Board of California, the California Pistachio Research Board and
the California Walnut Board as well as
program leadership within USDA-ARS in
order to develop a proposal.
The project that Siegel drafted involved
demonstration projects in southern,
central and northern California involving use of mating disruption along with
a best practices program of sanitation,
timely harvest, monitoring and use of reduced-risk insecticides. Along with Burks’
continuing role, Parlier USDA-ARS
colleague Bas Kuenen examined optimization of monitoring. UC Berkeley Entomologist Stephen Welter helped to extend
CM mating disruption in walnuts, while
UC Berkeley Entomologist Kent Daane
examined the effect of mating disruption
and reduced insecticides on natural enemies. UC Davis Entomologist Frank Zalom conducted ancillary demonstration
research on pest practices in the Sacramento and northern San Joaquin valleys,
while UC Davis Plant Pathologist Themis
Michaillides examined the association
between NOW and almond fungi that
produce aflatoxins. UC ANR Economist
Karen Klonsky examined cost and return
associated with the new practices, while

Farm Advisors Bob Beede (San Joaquin
Valley) and Carolyn Pickel (Sacramento
Valley) extended the demonstration
project results in their areas.
Two large demonstration projects in
Kern County WO orchards examined
different visions of implementation of
NOW mating disruption. The 2,700acre Santa Fe project evaluated the use
of mating disruption and cultural control as the sole means of NOW control
(with occasional insecticide use along
the edges of the orchard.) The 2,400acre Lost Hills project systematically
compared the density of Puffers® used
and the presence or absence of insecticide applications. Burks coordinated
a 2,300-acre demonstration project in
western Fresno County in concert with
Independent PCA Mike Strmiska, who
was an early adopter of NOW mating
disruption and in turn coordinated the
efforts of independent almond growers
in several adjacent orchards. Welter
and Pickel organized a walnut demonstration project in the Sacramento
Valley.

Research and Collaboration

The USDA-ARS NOW AW-IPM
program included ancillary research in
addition to the primary goal of demonstration and technology transfer of
mating disruption. Higbee collaborated
with USDA-ARS Researcher John Beck
(then in Albany, Calif.) to develop and
patent a kairomone blend for monitoring NOW in the presence of mating disruption. Kuenen and Burks, meanwhile,
worked on using a previously-identified
attractant, phenyl propionate (PPO), for
this purpose as well.
Kuenen, Burks and Higbee worked
on refining NOW monitoring using
ovipositional attractants for females,
and Kuenen worked with UC Riverside
Entomologists Jocelyn Millar and Ring
Cardé to increase the understanding of
the pheromone blend. Siegel collaborated with Higbee and with colleagues at
University of Illinois, including Professor May Berenbaum, on insecticide
application, coverage and resistance.
Siegel and Kuenen conducted experiments on larval development time, pop-

ulation dynamics and adult emergence.
Burks conducted additional studies on
chronobiology and response to pheromone, and Higbee worked with Cardé
and UCR Postdoc Robbie Girling to
characterize the movement of air and
pheromone plumes in tree nut orchards.
Burks and Higbee also collaborated
with Cardé on comparing the impact of
the full pheromone blend to the major
component alone. Klonsky provided
a partial cost analysis showing that
return with NOW mating disruption
was a net positive in three of the five
years of the program, and the average
return over the five years of the program was positive. Higbee collaborated
with Burks to field-test NOW pheromone lures during the final years of the
area-wide program.

Program Outcomes, Advances
and Challenges

The increased adoption of mating
disruption for NOW was the clearest
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program outcome. At the time the program began, approxassociated with the lures, and trap counts are sometimes
imately 1,500 acres were under mating disruption for NOW.
complicated by captures of moths similar to NOW in size
By 2014, the estimate was 100,000, and by 2019, there were
and color. Monitoring therefore remains an active area of
500,000 acres under NOW mating disruption, a more than
research.
300-fold increase.
Within a few years of the end of the NOW AW-IPM
The ancillary research conducted during the NOW AWproject, two more aerosol mating disruption formulas and a
IPM program advanced monitoring and insecticide con“meso-dispenser” formulation became available. One of these
trol of NOW as illustrated by 24 peer-reviewed papers and
aerosol dispensers had additional programming features
patents, which can be found at github.com/ChuckBV/Y2008_ which allowed experiments to be conducted that revealed a
to_2012_navel_orangeworm_areawide. A commercial pher- non-competitive mechanism for NOW. This non-competomone lure for NOW first became available the year after the itive mechanism makes mating disruption for NOW less
program ended. Ironically, its importance was diminished
density-dependent than a competitive mechanism, such as
by the adoption of mating disruption and the long distance
is found with CM. These experiments also indicated that
over which it suppressed pheromone traps.
emission prior to most mating activity is probably not benAnalysis of data collected during and after the AW-IPM
eficial and that the disruption mechanism depends more on
project (research at the Lost Hills site continued anothdesensitizing the male to female-emitted pheromone rather
er three years) found that female attractants (egg traps or
than just camouflaging the female plumes from the male.
ovipositional baits) were more correlated with damage than
Subsequent research by David Haviland and collaborators in
male capture in pheromone traps. The female traps, however, Kern County demonstrated that each of these four formulahave the disadvantage of low detection sensitivity, and egg
tions is effective and indicated a break-even point of 0.8% to
traps are particularly labor intensive. Research funded by the 1.1% NOW kernel damage.
Almond Board of California found that PPO provides more
The AW-IPM program provided examples of independent
robust detection of NOW in the presence of mating disrupgrowers coming together to implement mating disruption.
tion, and lures based on that attractant were commercialized. This example has, however, been followed more readily in
There are drawbacks to using PPO because of the strong odor places like the west side of the San Joaquin Valley where, on
average, land parcels are larger, and NOW is more abundant. Industry groups like the Almond Board of California have continued to promote further adoption of mating
disruption, but coordination of and incentives for small
growers remain problematic.
Overall, the 2008-12 USDA-ARS Area-wide Project
illustrated the importance of starting with solid baseline
License No. 251698
research and development (R&D) and proceeding incrementally. However, while a solid R&D base is important before scaling up, empirical data showing that this
technology could achieve the desired objectives (reduced
mating, reduced damage) proved more important than
theoretical underpinnings. In the case of NOW, advances
in the theoretical framework contributed to understanding how mating disruption worked, but the demonstration that it did work preceded an understanding of the
exact mechanism.
The case of mating disruption for control of NOW also
demonstrated that economics trumps biology. A technology like mating disruption must have a plausible mechanism to function, but it is also possible that an inefficient
mechanism used in a high-value crop will provide greater
economic return than a very efficient mechanism that
is more expensive or implemented in a lower-value crop.
Finally, the social challenges are generally more limiting
than the technical challenges in developing or expanding
AW-IPM programs.
Manufacturing Commercial Grade
Products and Solutions to Growers and
Investors of Almonds Around the World
Since 1963.
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On-Farm
Recharge:

Lessons from
a Pilot Study
in Pecans

By SANDRA BACHAND, KEITASHA ROYAL,
PHILIP BACHAND | Bachand & Associates,
BEN KING | Pacific Gold Agriculture,
and MOHAMMAD YAGHMOUR | UC Cooperative Extension, Kern County

On-Farm Recharge: Lessons from a Pilot Study in Pecans

O

n-Farm Recharge (OFR) is a method in which growers flood farmlands during wet years when extra
surface water is available to recharge and
store the water in underlying aquifers
for future use. Our previous research has
shown that flooding a limited area leads
to improved groundwater quality over
time. Thus, OFR should be conducted
on the same fields each year as needed to
infiltrate available water.
To meet this goal and recharge
as much water as possible, fields are
subjected to extended flooding that can
lead to low oxygen levels, which can be
a major concern. In response, we have
worked with growers to study OFR on
crops such as almonds, pistachios and
walnuts, and thus far have not observed
adverse effects on tree health and productivity. This article focuses on project
lessons and results from a pecan OFR
pilot study that are applicable to other
orchard systems. We discuss methods
to increase recharge volumes, maintain
soil oxygen levels and improve OFR cost
efficiency.

Continued on Page 22
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Figure 1. Project Site. Plots were subjected
to
flooding
treatments
from early
Figuredifferent
1. Project Site.
Plots were
subjected to different
flooding
treatments
early Mayof
to 2019
mid-June
of 2019
andwith
2020, OFR
with OFR
May to from
mid-June
and
2020,
treatments on 19W and 19E plot and irrigation treatments on 20W
treatments
onunderlain
19W and
19E plot
and irrigation
and
20E. Fields were
by sandy
loam soils.
treatments on 20W and 20E. Fields were
underlain by sandy loam soils.

At each treatment in the OFR study, soil
conditions were recorded and transmitted from
monitoring stations, such as the one shown here
in a flooded OFR plot. The monitoring results
were important to the assessments of oxygen
depletion due to OFR.

Figure 2. Infrastructure used for implementing OFR: A) Polypipe with gates to distribute water to
field. B) Silt fence terrace allows water to flow through mesh. C) Poly pipe dam terrace has small
PVC pipes placed below dam to permit water flow (pvc pipe not visible)

Figure 3. Volumes applied and recharged in 2019 and 2020 for different OFR and irrigation
treatments. Ranges for the continuous treatment in 2nd year (2020) account for uncertainty
regarding infiltration area (some overflow occurred). Volumes for alternating and irrigating
treatments are averages for 2019 and 2020. Recharge calculated as difference between water
applied and estimated evapotranspiration losses. *Recharge in 2nd year (2020)

Figure 4. Terraces increase wetted area of field (wetted area is based on 0.75 ft maximum
water height).

Continued from Page 20

Management to Increase
Recharge Volumes

In 2019 and 2020, we conducted an
OFR pilot study in a pecan orchard in
the southern San Joaquin Valley. Pecan
orchards are especially suited to OFR
because pecans are facultative upland
species able to tolerate saturated soils
post-dormancy. The study was conducted on pecan plots with sandy loam soil
in McFarland, Calif. (Figure 1, see page
20). Plots were subjected to flooding for
39 to 46 days from early May to midJune of 2019 and 2020. There were four
treatments: continuous flooding (19W,
22

West Coast Nut

October 2021

5.4 ac), alternating flooding between
subplots (19E, 10 ac), over-irrigation
(20E, 10.6 ac) and regular irrigation
(20W, 23.5 ac). Originally, the orchard
was flood irrigated; however, the existing
concrete pipe system was not adequate
to conduct the project. A junction to join
the concrete pipe to a poly pipe system
was extended across the south end of
Field 19 to deliver flooding water (Figure 2A, see page 20). Terraces were also
installed in Field 19 to maintain more
consistent water depths across the field.
Silt fences (Figure 2B, see page 20) and
poly pipe dams (Figure 2C, see page 20)
were installed in 2019 and 2020. Both
types of terraces slowed water flow and

Some additional benefactors of OFR flooding.

During OFR of the pecan plots, poly pipe
dams were used to terrace the orchard and
create deeper and more consistent water
depths. Average water infiltration rates
increased from four inches per day without
terraces to up to 11 inches per day with
terraces (all photos courtesy Bachand and
Associates.)

increased water levels as well increased
wetted area.
In 2020, the continuously flooded
plot (19W) received a total of 40.7 feet
of water, with 39.8 feet of water going
to recharge (215 Ac-ft) as compared to
11.0 ft recharged in 2019. The volumes
applied and recharged under continuous OFR treatment were higher than
achieved under alternating OFR applications (19E), but both extended flooding
OFR treatments achieved more recharge
than the over-irrigation OFR treatment
(Figure 3).
The continuous OFR treatment at
19W recharged approximately 3 times
more water in 2020 than 2019, likely

Treatment

Monitoring
Station

Days¹ below O2 optimum
(O2<10 kPa)
2019
2020

0.5

5.2

21.3
24.3

4.6
7.6

9.7
14.6

na

1.9

na

0.0

0.1

0.3

0.0

0.2

6.5

20.9

Alternating Flooding between 19E-A²
19E-P³
two subplots

9.5
14.9

Over-irrigation

20E

Regular Irrigation

20w

Continuous Flooding

19W

Days¹ of low O2
(O2<5 kPa)
2019
2020

¹Average of 4 measurements; two at both 1' and 2' depths ² Measured between subplots to represent alternating row flooding
³Measured mid-subplot to represent periodic flooding
Figure 5. Soil oxygen and moisture responses
to OFR. (19E-P, 1’ deep)

related to improved terracing. In 2019,
silt fence terraces were installed about
a month into OFR (with less than two
weeks remaining.) In 2020, the grower
terraced 19W with a more extensive
series of poly pipe dams at the start of
OFR. Terraces can allow more water
inflow (and recharge) to a field because
they can increase average water depth
and wetted area, thereby increasing
average infiltration rates. Figure 4, see
left, summarizes the concept behind
terracing and the table shows estimated
wetted area by length and slope. Infiltration increased from about 4 in/day
(without terraces) to almost 11 in/day
(with terraces). The higher rate is similar
to rates recorded at a nearby Switchfield
recharge pond one mile east.

Table 1. Root zone oxygen levels under OFR and irrigation treatments.

and O2 began increasing. About one day
after standing water was gone, and as
soil moisture neared field capacity, O2
started to rebound at a rate of about 1 to
2 kPa/day.
Plots receiving continuous and alternating flooding recorded low O2 levels for
a maximum of 10 days in 2020 (Table
1). Over-irrigated and regularly irrigated
treatments both experienced very short

periods of low O2 (0 to 0.2 days).
Unexpectedly, the continuously
flooded plot 19W experienced fewer days
of low O2 than the alternating flooded
19E plot in both years. Available soil
borings indicate this occurred because
19W is underlain by a thick, highly
permeable layer of sand with gravel

Continued on Page 24

Soil Oxygen Levels, Management
and Crop Health

We monitored surface water height,
soil moisture and oxygen (O2) levels
during OFR (Figure 5) shows example
of monitored results.) The oxygen partial
pressure at sea level is about 21 kilopascals (kPa), a level we observed in the soil
before OFR. For fruit and nut trees, soil
O2 of more than 10 kPa is optimal and
O2 less than 5 kPa is potentially compromising (UC Davis, 2014). We used 5 kPa
to define low O2 that may be harmful to
tree health.
When flooded, soil moisture increased and, after about one day, water
infiltrated down below four feet. About
one to two hours after soil moisture increased, O2 levels begin to drop at a rate
of 0.7 to 1.5 kPa/day. When water was
turned off, soil moisture began dropping
October 2021
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Weeks of OFR

Figure 6.
6. OFR
OFRcosts
costs
scenarios,
standardized
to wetted
and OFROFR field
Figure
forfor
twotwo
scenarios,
standardized
to wetted
acre andacre
OFR duration.
duration.
field is assumed
bewith
50-acres,
2000
feet
long, with
0.1%
slope
and
is
assumed toOFR
be 50-acres,
2000 feet to
long,
0.1% slope
and
maximum
0.75 ft
water
height.
maximum
ft water
height.
Two
rows38%
of terraces
increase
area4)from
Two
2 rows of0.75
terraces
increase
wetted
area2 from
to 100% for
the fieldwetted
(see Figure
38% to 100% for the field (see Figure 4)

Mycorrhizae and 4-2-2 natural fertilizer

starting just below four feet, while at 19E,
the permeable layer starts farther below
the root zone. Soil conditions in and
near the root zone that led to free water
drainage also kept soil oxygen levels
relatively high.
Durations of low O2 can be controlled
through water management. At alternating treatment plot 19E, O2 levels recovered during drying periods and helped
shorten the duration at low O2 (Figure 5,
see page 23). Results also suggest that alternate row flooding may keep O2 slightly higher than flooding of larger blocks.
Monitoring station 19E-A, located at the
boundary of the subplots, shows conditions expected under alternating row
flooding. In both 2019 and 2020, 19E-A
experienced shorter durations of low O2
than monitored station 19E-P, located
in the middle of a subplot (Table 1, see
page 23).
Interest in soil O2 levels is driven by
concern for crop health and production.
We evaluated tree health in all plots
using visual assessments, leaf nutrient

PAKS

FOR NEW ORCHARDS

Strong Roots

From the Start

Strong root development means:
• Improved nutrient management
• Improved water acquisition
• Improved transplant establishment

PAKS
Re-introduce mycorrhizae and provide
4-2-2 natural, slow-release fertilizer
to support healthy root growth during
early stages of plant development.

(408) 848-9604

RTI-AG.com
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Durations of low oxygen in the soil profile can
be controlled through water management.

analyses, stem water potential analyses
and yield comparisons, and did not
observe adverse effects due to OFR on
pecan health.

OFR Costs

The cost of OFR equipment installation and operation will vary significantly
depending on the situation. We use two
scenarios to illustrate OFR costs based
on the work done in the pecan orchard.
In Scenario 1, an operational irrigation
system for distributing water is in place,
and the grower only builds berms in
and around the orchard and pays for an
irrigator working two hours per day. Scenario 2 is the same as Scenario 1, except
the grower also installs a connection to
a nearby turnout and a poly pipe system
for water delivery as was done in this pilot study. To conduct OFR for six weeks,
Scenario 1 costs $21/acre and Scenario 2
costs $46/acre. We also calculated OFR
costs for the scenarios operating 2 and
10 weeks, and with terracing.
While total OFR costs are important,
a grower’s goal is likely to minimize

cost per unit volume of recharged water.
Therefore, we standardized total costs to
factors proportional to recharge volume
for a given field: OFR duration and wetted area. Because of mobilization costs,
the standardized cost (OFR cost/wetted
area/week) drops with longer OFR duration (Figure 6). Additionally, although
terraces increase total cost, they reduce
the standardized cost because they
increase the wetted area for infiltration.
Terraces are particularly useful in increasing cost efficiency when the initial
set-up costs are greater (Scenario 2).

helps to keep O2 levels higher by allowing
O2 to recover. More research is needed
to study the effect of OFR on tree health
and productivity, especially in other
orchard systems, such as addressing
short- and long-term effects on orchard
longevity and growers’ concerns regarding tree health, such as root and crown
diseases. For more detailed information
on OFR practices, pecan tree health
under OFR and costs to grow pecans and
operate OFR, please see bachandassociates.com/projects/groundwater-recharge/
pecan-farm-recharge.

Conclusions

References
University of California., 2014. Presentation at 2014 Pomology Extension
Course given 2/25/14. Retrieved from
http://fruitandnuteducation.ucdavis.edu/
files/184640.pdf 8/28/21.

During a 46-day period in 2020, 40
feet of water was applied to a 5.4-acre pecan plot without causing adverse effects
to tree health and yield, even though soil
oxygen levels dropped to low levels for
several days. A grower with crops more
sensitive to low O2 conditions may want
to keep O2 levels higher. To keep O2 levels
as high as possible, a grower should conduct OFR on their most permeable available areas. Also, alternating flooding

Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com
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State Considering New
Pesticide Application
Advance Notifications
By ROGER A. ISOM | President/CEO, Western Agricultural Processors Association

CDPR is looking at several different areas to determine the bounds of this new program, including what types of pesticides and
application methods will require notification, who gets notified, how they get notified and how far in advance the notification
will be required (photo courtesy Western Agricultural Processors Association.)

T

he environmental justice movement has hit a new threshold as the
state legislature has now approved,
and the Governor signed, a budget that
includes $10 million for a new statewide notification system for pesticide
application. The California Department
of Pesticide Regulation (CDPR) has
wasted no time in moving on the effort
and has already held a series of focus
group meetings to discuss the issue and
begin developing the framework of the
new program. This new effort will focus
on advance notification of potential
pesticide applications. While admitting

that California already has the most
robust pesticide regulatory program in
the country, CDPR indicated in a recent
meeting that these new notification requirements are a priority for Governor
Gavin Newsom and CalEPA Secretary
Jared Blumenfeld.

Existing Notification Requirements

There are some existing requirements already in place for advance
notifications. Two counties, Monterey
and Kern, already offer some form of
advance notification, albeit very limited. In Monterey County, the public
can sign up for
email notifications
for fumigation
MYERS BROS.
applications made
WELL DRILLING, INC.
within a quarter
mile of one of
• Agriculture
• Test Hole
ten designated
schools. In Kern
• Commercial
• Well Abandonment
County, the county
• Municipal
• Well Rehab.
provides email
notification
to
8650 E. Lacey Blvd
Lic. #548214
other
growers
surPO Box 1283
rounding a farm
Hanford, Ca 93232 myersbroswelldrilling.com
where a restricted
Serving the Central Valley for 60 Years
use pesticide will
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be used. For certain soil fumigants,
including chloropicrin, metam sodium/potassium, dazomet and methyl
bromide, notice of emergency response
information must be provided to
occupied residences and businesses
within a specified distance of a buffer
zone unless the applicator provides
onsite monitoring. Also, if a beekeeper
requests notification, they must be notified if a pesticide toxic to bees is to be
applied at a site within one mile of an
apiary. Finally, schools must be notified
in advance of any pesticide application
that will occur within a quarter mile of
the school. Three other states (Florida, Michigan and Maine) have some
form of notification requirements;
however, they are limited in scope and
application. Florida provides a registry for persons requiring notifications,
but they must reside in contiguous or
adjacent property within a half mile of
the application site. Michigan requires
notification to someone with a physician diagnosed condition if they reside
in property immediately adjacent or
contiguous to the property being treated. Maine has a notification registry for
applications within 250 feet, which can

CDPR asked focus groups if the notification requirement should apply to all
types of application methods or focus
on ones they consider to be the greatest risk for pesticide exposure, such as
fumigations or aerial applications.

apply to even residential lawn treatments,
and notification must occur within 6 to 14
days prior to the application.

Potential Requirements

to know about an application unless they have an ulterior
motive? One such incident happened in Monterey County
where activists tried to stop a planned field fumigation after
learning of the fumigation through the notification system.
Another area of concern is how broad CDPR applies this
requirement. In the focus group meetings, CDPR asked if
this should be limited to only restricted use materials or any
pesticide. They also asked if this should apply to all types
of application methods or focus on ones they consider to be
the greatest risk for pesticide exposure, such as fumigations
or aerial applications. Risk is a key question here as what is
true risk? Just because a chemical is applied via helicopter or
airplane does not mean it imposes a greater risk.
CDPR also asked how far in advance the notice should be
made as well as how the notification should be made. Typical notifications are made 24 hours in advance, but CDPR
is seeking guidance on whether there should be a shorter or
longer notification period. As for how the notification is being made, CDPR is asking if the notification should be made
with mail, email, fax or door hangers.
In the end, CDPR is committed to doing something.
For the agricultural industry, the fight against our industry continues, and we must be involved to protect what we
have. As stated in the beginning of this article, CDPR has
acknowledged they have the most robust regulatory scheme
on pesticides in the country. This will only make it tougher
for farmers and easier for the anti-pesticide groups to attack
our industry. There is no doubt that farmers must be careful
with pesticide applications and follow all label requirements
to the letter. But notifying people that do not live anywhere
near where the pesticide application occurs does nothing to
protect those that do.
Whether it is water, air quality, labor or pesticides, the
California agricultural industry is once again under attack.
Consider this article a ‘notification’ that we must stand up
against overbearing and unnecessary regulations. When the
time comes, be sure to weigh in and comment against these
burdensome requirements that go beyond any scientifically
justified reason.

With these new notification requirements, CDPR is looking at going way
beyond any of these previous requirements
or those in other states. In a recent series
of focus group meetings, CDPR asked
several questions in attempting to determine the bounds of
this new program. CDPR is looking at several different areas,
including looking at what types of pesticides and application
methods will require notification, who gets notified, how
they get notified and how far in advance the notification will
be required.
By far, the biggest question is who gets notified. Concerns
from the agricultural industry abound on this specific piece
due to fears over environmental activism. The environmental
justice community has been vocal that they want a countywide or statewide notification system where anyone can sign
up for an email notification. Why would someone who does Comments about this article? We want to hear from you. Feel
not live next to a field or orchard being treated want or need free to email us at article@jcsmarketinginc.com

AUTOMATED
IRRIGATION
SYSTEMS

IRRIGATE
PRECISELY
CALL US : (559) 326 7613
WWW.WISECONN.COM
October 2021

www.wcngg.com

27

A POUND OF BRRRRR
LATE-SEASON IRRIGATION
CAN HELP PREVENT FREEZE
DAMAGE TO WALNUT TREES.
By VICKY BOYD | Contributing Writer

W

alnut growers, particularly
those in the northern Sacramento and San Joaquin valleys,
used to view sudden fall freezes as a
one-in-seven- or one-in-10-year occurrence. But consecutive freezes during
the past three autumns may cause them
to change their thinking and become
more prepared for cold snaps before leaf
drop.
“This is something that’s going to
have to be on [walnut growers’] radar,”
said Luke Milliron, a University of California Cooperative Extension orchard
systems advisor for Butte, Glenn and
Tehama counties. “My perception is
walnut growers see these freeze events
in fall as less predictable, and they
creep up on them and take them by
surprise.”
One of UCCE’s main recommendations for preparing trees for cold snaps
is to ensure adequate soil moisture levels, whether from natural precipitation
or irrigation, by the end of October. But
Milliron said that may be more difficult
this season with irrigation districts curtailing deliveries or shutting off water
early. Even some growers with groundwater may have difficulty because some
wells have gone dry.

Wide Temperature Fluctuations

Mohamed Nouri, a UCCE orchard
systems advisor for San Joaquin County, and his Stanislaus County counterpart, Kari Arnold, analyzed data from
a CIMIS weather station near Manteca
from 2018-2020. In mid-November
2018, temperatures dropped suddenly
to between 26 and 29 degrees Farenheit
for a few days, injuring both young
28
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This characteristic distinct margin of dead and living tissue is typically seen in
young orchard blocks. Shown both before (left) and after cutting (right) on
second-leaf Chandler near Gridley (photo courtesy L. Milliron.)

and mature orchards. But the damage
wasn’t as widespread as in 2020.
Fortunately, growers went through
the 2019 winter with little stress to
young and mature walnut orchards.
Temperatures were warm enough and
the weather was wet enough to protect
the trees, Nouri said.
This was not the case in November
and early December 2020, he said. The
temperature dropped below freezing
on November 9 and 10, then continued
to fluctuate during the end of November and early December 2020, which
caused enormous stress to trees. Nouri
said the dry fall also could make freeze
damage worse.

Be Prepared

To prepare trees for potential fall
cold snaps, UCCE has developed a set
of recommendations. For both young
and mature trees, they recommend
finishing nitrogen applications by the
end of August.
For young trees, they suggest stopping irrigation for the first two weeks
in September or until a terminal bud is
set on the trunk of young trees to stop
new tender growth in autumn. After
the terminal bud is set, resume irrigation to avoid tree stress and defoliation
and without the fear of pushing new
growth.
If there has not been adequate
rainfall by the end of October, irrigate
young and mature orchards so the soil
is moist going into November, and then
continue monitoring soil moisture
throughout November. Rainfall adequacy can be determined by comparing
rainfall totals with evapotranspira-

tion, or ET, rates and monitoring soil
moisture levels by hand or with sensors.
Trees with adequate soil moisture are
better able to withstand low temperatures without damage than trees that
are dry. That’s because water conducts
and stores more heat than air spaces.
Continue to actively monitor soil
moisture and freeze predictions in
November. If a freeze is predicted and
the soil is dry, it should be wetted two
to three days before a freeze to fill the
air spaces so the soil will store more
heat. The top foot is the most important
and should be at field capacity but not
too wet.
And avoid water on the soil surface
before a freeze since it will freeze solid.
And much like a dry surface crust, it
will prevent the radiation of stored heat
during the night.
Nouri said irrigating an orchard
a few days before a forecast freeze is
a good practice and will ensure trees
are hydrated enough before the freeze
occurs. “There are a lot of things that
still need to be investigated to know
how we can mitigate and prevent this
type of damage.”
To that end, Nouri said he and other
farm advisors are developing a grower
survey to try to tease out practices that
worked and didn’t work during the
2020 freeze.

A Long-Standing Practice

Gary Enos, who is part of Carriere
Family Farms near Glenn, said the
2020 freeze was unexpected. But their
usual late-fall irrigation helped them
get by with only scattered damage in
low spots.

Freeze damaged 10th-leaf Chandler on Paradox seedling trees near Chico
(photo courtesy L. Milliron.)

“For us, it’s a matter of practice,” he
said. “We’ve seen this before, and as
dry as the ground was, we knew we had
to get moisture into the trees.”
Enos said they are fortunate to have
wells they could use after the district
finished deliveries for the season.
The spotty damage they sustained
was on the lower sides of the fields,
where temperatures dipped a few degrees from the higher areas.

As seen in late April, freeze damage to a mature northern Sacramento Valley
walnut orchard (photo courtesy L. Milliron.)

“Just those few inches can make a
difference,” Enos said.

Listening to Advice

Ken Vogel, who grows cherries and
walnuts with his son near Linden, said
he also escaped 2020 with minimal
winter kill. Although one block of
Chandlers seemed to have a bit of damage, his other Chandler blocks as well
as other varieties had very little.

Vogel credited his PCA, who told
him to start irrigating a day or two before the cold snap, for his trees’ health.
Unlike growers in other parts of San
Joaquin County who are on district
surface water, Vogel relies on groundwater and has wells he can turn on
when needed.
“We try to always listen to advice,”

Continued on Page 30
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This ninth-leaf Howard orchard near Chico
shows the clear dieback particularly higher
in the canopy that is typically associated
with freeze damage (photo courtesy L.
Milliron.)

In young orchards, withhold irrigation in September until a terminal bud is set on the trunk of
young trees to harden them. After this has occurred, resume irrigation to avoid tree stress and
defoliation (photo courtesy Janine Hasey, UCCE emeritus.)

Continued from Page 29
he said. “That was pretty extreme. It was 80 degrees a couple
of days before, then it dropped to a low of 26 for a few hours.
A grower on Copperopolis [Road] was hit pretty hard. They
also were hit hard up to the east. We did pretty well.”
Vogel’s one Chandler block that didn’t fare as well was on
an old English rootstock promoted until it fell out of favor in
the 1980s. He said he wasn’t sure whether the dead wood he
saw was the result of the cold weather or from annual attrition caused by the rootstock.
Vogel, who didn’t have any damage during the 2018 and
2019 cold snaps, said he tries to make his last nitrogen application by the first week of August. A grower he knows who
also sustained cold-related damage in 2019 applied nitrogen
in mid-October, Vogel said.

grow to rejuvenate a limb.
Wait until at least mid-June to prune out the dead wood
that did not revive, according to UCCE. New scaffolds that
grow can be trained to replace the damaged wood. It’s a balancing act to wait for new growth from damaged trees while
also giving yourself enough time to clean up the orchard
ahead of harvest.

Will History Repeat?

ICE HIL
N
E

L
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In 2018 and 2019, many Sacramento Valley and northern
San Joaquin Valley walnut growers experienced orchard
damage from sudden freezes. But 2020 proved even worse
when early November temperatures topped out at 80 before
dropping to below freezing on Nov. 10 and 12.
The large temperature swings could help explain the
severe tree damage seen this spring. During warm daytime temperatures, tree limbs contain starch, which doesn’t
If You Suspect Freeze Damage
provide freeze protection, according to studies by UC Davis
If you suspect freeze damage in the fall or winter, cut into Plant Physiologist Maciej Zwieniecki.
the branches and check the tissue for drying or browning.
Slow cooling is needed to promote starch degradation
Subsequent sunburn can further damage tissue on the south- into sugars. This chemical conversion helps protect against
west side of trees.
ice formation in plant cells that could otherwise cause them
Paint the southwest side of damaged trees with a mixture to burst. Think of it as Mother Nature’s antifreeze.
of 50% water and 50% latex paint. Applying this homemade
In November 2020, temperatures dropped about five
whitewash up to a week after the freeze can decrease damage degrees per hour, which interfered with this conversion. That
by half or more.
meant the trees were more susceptible to cold injury.
Also, don’t be in a hurry to prune in the spring. With
In addition, pomologists believe several nights of temfreeze-damaged wood, budbreak can be significantly delayed. peratures at or just above 32 F are needed to harden walnut
But in some cases, the buds from deep in the bark may
trees off and provide cold-temperature tolerance ahead of
subfreezing temperatures. There had only been one night
near 32 F before the Nov. 10 to 12 freeze.
Much of the 2020 freeze damage didn’t become apparent
until this spring when walnut trees didn’t leaf out or had
delayed leafing. Although hundreds of acres were affected in
each county, Milliron said they didn’t meet the 30% minimum acreage threshold needed for a county disaster declaration.
It also appeared more severe in the northern Sacramento
Serving South Valley Growers since 1980
Valley and northern San Joaquin Valley compared to the
southern Sacramento Valley, which was especially hard hit
by the November 2018 freeze but largely spared in 2019 and
2020.

WALNUT NURSERY

Jerry Moore
(559)730-5859
Varieties:

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

A WORD FROM THE BOARD: THE HAZELNUT MARKETING BOARD

Orchard Layout in Hazelnut: Take
Orchard Spacing, Variety and
Equipment into Consideration
By HAZELNUT MARKETING BOARD | Contributing Writer

I

Figure 1. Pollinizer placement of every third tree in every third row. For multiple
t all begins with spacing. While the
pollinizers, repeat the pattern across the field. X = main variety. O = pollinizer varitemptation exists to maximize the land
etyFigure
(courtesy
Oregon State.)
1
and plant as many trees as possible,
several factors need to be considered
O
X
X
O
X
X
O
X
X
O
before a tree ever hits the soil. Proper
spacing should address the room around
X
X
X
X
X
X
X
X
X
X
the orchard, between rows in the orchard,
between trees within each row and acX
X
X
X
X
X
X
X
X
X
commodate the various equipment that
O
X
X
O
X
X
O
X
X
O
will be going in and out of the trees.
For the boundaries, growers need
X
X
X
X
X
X
X
X
X
X
to allow at least 25 feet on the edges
of the orchard to allow adequate space
X
X
X
X
X
X
X
X
X
X
for equipment to make turns. For the
bookends of the orchard, up to 30 feet
O
X
X
O
X
X
O
X
X
O
may be necessary if totes will be stacked
or semis need room to maneuver. This
X
X
X
X
X
X
X
X
X
X
same rule of thumb should be applied to
the space between orchards and roadX
X
X
X
X
X
X
X
X
X
ways or waterways.
The spacing within the rows is also
critical. There are several variations, but
not the only option. Much of this
pact of double-density planting should
the most common spacing is 20x20: 20
variance is contingent upon the varietalso be considered; this planting method
feet between each tree in a row and 20
ies being planted. Older trees, such as
for the first decade of the trees’ lives will
feet between each row within the orBarcelona and Ennis, were often planted
tighten up the spacing to 20x10 until
chard. This spacing is optimum for tree
at 24x24 spacings. However, newer varithe alternating trees are removed. Even
growth as it allows plenty of room for
eties tend to be smaller and don’t require after removal, the remaining trees could
each tree to spread and capture adequate as much space to sprawl. Some varieties, develop or be shaped differently due to
sunlight without getting crowded by its
such as Yamhill, have even thrived at
the compact spacing in their formative
neighbors. This spacing is also efficient
18x18 placings. Spacings as tight as 18x12 years.
for harvesting equipment; sweepers,
have popped up in Oregon, but this
harvesters and tractors can easily passcould lead to crowding. These narrower
Square vs Diamond
through alleys of this size. The standard
spacings are more appealing to growers
The greatest debate among hazelnut
20x20 spacing allows for 108 trees per
with lower quality soil due to the lesser
farmers and nurserymen when planting
acre.
soil yielding smaller trees.
orchards is the diamond pattern versus
While 20x20 is the most popular, it is
No matter the other factors, the imthe square. An oversimplified view

32

West Coast Nut

October 2021

Table 1. Yield estimates for establishment of standard- and double-density hazelnut orchards
(courtesy Oregon State.)
Year

3
4
5
6
7
8
9
10
11
12

Yield (lb/acre) for20 x
20-foot spacing108
trees/acre

1
2
75
285
440
600
1,100
1,200
1,600
2,000
2,300
2,800

Yield (lb/acre) for10 x
20-foot spacing216
trees/acre

150
570
880
1,200
2,200
2,200
2,400
3,000
2,300*
2,800*

* In the double-density orchard, temporary trees are removed after year 10, resulting in the standard 108 trees/acre in years 11 and 12.
claims that a diamond is just a square
turned slightly, but it goes far beyond
that when tree planting begins. It comes
down to geometry and simplicity.
For the pro-diamond advocates, the
pattern can accommodate more trees per
acre, thus making it attractive for higher
yields. Diamond patterns also tend to
allow more sunlight into the orchard.
However, diamonds have harder angles
and diagonals to work with, leading to
confusion and some trees getting missed
during maintenance passes throughout
the year.
Supporters of square-patterned
orchards tout the consistent spacings of
each row and simplicity of getting in and
out of the orchard. Squares also provide
more surface area for each individual
tree. Anyone looking to plant a new
orchard should consult with several
nurseries to determine which pattern is
best for their goals and plot of land.
Everything else follows the layout
design. Once that is determined, the
other parameters can fall into place. Pollinizer placement is also critical. Nurserymen recommend planting 8% of the
new orchard as pollinizers. A common
arrangement is every third row with
every third tree being a pollinizer. This
allows each acre to be sufficiently coated
in pollinizers each winter.

to make sure their ground is properly
prepped. This includes leveling the soil,
addressing any potential drainage issues
and amending the soil as necessary to
achieve the proper pH balance.
When the time comes to put trees
in the ground, modern technology has

replaced many of the classic tools. Laser
levels and GPS grid planting have largely
taken the place of stakes and trees. A
GPS scribe can be attached to the back of
a truck that drives through the field and
pinpoints exactly where each tree should
be planted. A planting crew then follows
this map and plants each individual tree
using either a shovel or auger. These
crews can plant thousands of trees and
complete an entire multi-acre orchard
in one day! Hazelnut trees should be
planted 10” to 12” deep in a hole 18” to
24” wide.
During the planting preparation
process, a best practice is to mark the
pollinizer spaces first. These trees are
permanent and wouldn’t be removed if
trees were planted in double density; one
out of every 12 permanent trees will end
up being a pollinizer. Account for these
crucial trees first and then build the
orchard from there.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

Planting Time

The best time to plant hazelnut trees
in the Pacific Northwest is November or
December. Prior to this, growers need
October 2021
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Fall Weed Control a Good Prep
for Winter’s ‘Heavy Lifting’
By MITCH LIES | Contributing Writer

A

s harvest comes to a close and
tree nut growers and PCAs start
looking to next year, fall weed
control and planning ahead for winter
weed management should be priorities,
according to Brad Hanson, UCCE weed
specialist at UC Davis.
While fall isn’t the most critical
period for controlling weeds from an
orchard crop standpoint, it can be a
vital time to get a head start on winter
weed control programs.
“I kind of half-jokingly have said that
what you are doing in the fall is buying
enough time after harvest is done to
enjoy Thanksgiving and go deer hunting if that is your thing,” Hanson said.
“But it is probably too early to do your
heavy-lifting weed control at that point.
“A lot of what we are doing in the
fall is getting ready for winter, so we

control the holdover weeds from last
year and knock back the early emerging
weeds,” he said. “You don’t want a lot of
big weeds out there, alive or dead, going
into winter, and, importantly, we are
trying to control those weeds from last
season before they set seed.

Getting a Head Start

“When we get to December and January, that is when the more heavy-duty
herbicide programs go out in most
orchards, because they have a chance to
get incorporated with the rainfall,” he
said.
That said, Hanson noted that fall
provides an excellent opportunity for
controlling certain weeds, such as an
herbaceous perennial like field bindweed. “If you’ve got significant issues
with field bindweed, there is a good
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chance in the fall to take an extra shot
at it because in the fall, many perennial
weeds are remobilizing their nutrients
down into the root system. So, we have
an opportunity with some of our translocated herbicides to get a little better
control with a fall application shortly
before the weeds go dormant for the
winter.”
Alkali weed, a deeply rooted perennial in the same family as field bindweed that is tolerant to glyphosate and
can be problematic in pistachios, also
may be particularly susceptible to herbicides in the fall. Like field bindweed,
alkali weed relocates reserves from
aboveground material into root systems
as it starts to go dormant.
“So, you have a lot of downward
movement of resources and you can get
better herbicide movement downward
into that root system also,” Hanson said.
“My suspicion is fall is probably a
good opportunity to try to control that
perennial weed, but I don’t have a lot
of data on that just yet,” he added. “We
did our first experiment this year with
farm advisors in the San Joaquin Valley,
but those were spring applications. My
intention is to go back to those orchards
and repeat those treatments in the fall.”
In many cases, a broad-spectrum
contact herbicide, such as glufosinate
or paraquat, provides a good option for
control of most early emerging broadleaf and grass weeds in the fall, Hanson
said. “In that fall time frame, grasses,
such as ryegrass and bluegrass, are
going to be quite small, and you can
often get pretty good control with those
broad-spectrum contact herbicides,” he
said.
After getting to six inches or so, contact herbicides often are less efficacious
on the grasses. In some cases, such as
during wetter falls or in early harvested
orchards, growers may want to include
an herbicide that has a short residual
activity to help prolong weed control
until the winter application timing, he
said.

Weeds on orchard floors provide habitat for gophers and
squirrels, decrease efficacy of crop inputs and interfere with
harvest operations (all photos by B. Hanson.)

Preparing for Winter

In addition to weed control operations, Hanson said that
fall is a good time for growers to think about replacing spray
nozzles and calibrate equipment. “It is worth spending a few
dollars on new nozzles every once-in-a-while to make sure
you are putting those tens or even hundreds of thousands of
dollars of active ingredient on the ground the way you think
you are,” he said.
He added that it is important for growers to rotate chemistries and tank mix when appropriate to avoid the buildup of
resistance.
Another significant step for growers and PCAs in the fall,
Hanson said, is to think about the previous year’s weed control program and strategize ahead while scouting orchards.
He advised growers to think about what went right and what
went wrong last year and think about what could be tweaked
to improve the program. That may involve changing an herbicide program, adding a tank mix partner, changing up the
timing or even going to a split application.
Hanson added that the answer isn’t always more or better
herbicides.
“I think it is really important to be smart about understanding the weed problem you are trying to resolve,” he said.
“That includes properly identifying the weed and having some
idea of its biology, such as when does it come up versus when
are my interventions, whether that be herbicide or physical,
and not trying to just use a bigger hammer. I don’t want to
use a hammer if that is not the right tool. Using the right tool
is really important.
“So, be thinking about, ‘how can I use these tools in my
toolbox to their best advantage,’ rather than just using more
of them or a larger one. You need to be smart about what the
problem is you are trying to solve and understand how the
tools you have at your disposal work,” Hanson said.

have big enough canopies, deep enough roots, they aren’t as
directly impacted by weeds from a competition standpoint,”
he said. “However, in a lot of crops, we are managing weeds
because of indirect effects. That could be things like cover
for vertebrate pests like gophers and squirrels, and probably
more importantly, weeds decrease the efficiency of a cropping
system. If you have weeds in the orchard, those weeds are
using fertilizer and water. Anything that the weeds use, the
crop is not able to use.”
Weeds also can interfere with operations by blocking
sprinkler patterns and creating issues with water distribution.
And weeds can interrupt harvest by interfering with floor
operations like sweeping and blowing and picking up nuts.
In general, tree nut growers have a good arsenal of products available for weed control, Hanson said, and with good
management, including some timely fall applications, should
be able to stay on top of weeds.
“I think we have quite a few tools out there,” he said. “The
challenges are mostly related to cost. Whether it is because
of resistance to glyphosate or market pressures to use less
glyphosate, pretty much everything costs more. But I think
we can put together good programs. They are just going to
be more expensive. But that is where growers and PCAs with
field scouting, problem identification, good weed control
program development and good applications really see a
difference.”
Comments about this article? We want to hear from you. Feel
free to email us at article@jcsmarketinginc.com

T5
100-PTO-horsepower

Stay on Top of Weeds

Controlling weeds is a vital part of any orchard management system, Hanson said. In young orchards, weeds can
compete with newly planted trees for water and nutrients.
Weeds also create habitat for gophers and other pests that can
be particularly problematic for young orchards.
Once an orchard is established, there is less direct competition with the trees for water and nutrients, Hanson said,
but weeds are still problematic. “By year four or five, the trees
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Decisions, Decisions…

With Planting and Training Walnuts Comes a Wide
Range of Considerations
By CECILIA PARSONS | Associate Editor

W

California’s walnut growing regions
have a wide range of choices. In addition to rootstock and variety, decisions
are made on planting
bare root, potted
or finished bare
root trees. Another
round of decisions
is required for tree
establishment and
Four Points by Sheraton
training the first
Sacramento International Airport Hotel
year the trees are in
Sacramento, California
the ground.
There are UniLearn more about building soil fertility and its effect on growing
versity of Califortrees. Based on 40+ years of fertility work with all types of trees,
nia guidelines for
this 3-day soil course is designed to teach growers how to use the
training walnut
trees from planting
Kinsey/Albrecht Soil Fertility System to produce stronger wood,
to first leaf, there
larger leaves, more bloom set, fruit, and nuts. Uses 100+ real-world
are tree nursery
examples of soils growing trees from around the world to illustrate
recommendations
the major problems with soil fertility that growers must face, and
for orchard establishment and there
how to solve them. The principles in this presentation can be
are innovations
utilized by landowners, consultants, and growers for better soil and
in tree training
tree health, for better tree growth, and for optimizing production.
methods.
“There are hundreds of opinions
on what should be
done to a tree in
the first year,” Cliff
Beumel from Agromillora Nursery
For more information, visit our website at
www.kinseyag.com. or call 573 683-3880.
in the Sacramento
hen it comes to planting a
new walnut orchard, growers
and farm managers throughout

BUILDING EFFECTIVE FERTILITY
FOR GROWING TREES

December 6-8, 2021
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Valley said. “You have to take plant
physiology into account.”
Tom Burchell with Burchell Nursery in Oakdale concurs that there are
different opinions on tree training, but
the focus should be on establishment
of a strong tree that will be productive
over the years.
“There is a product for all preferences,” said Reid Robinson of Sierra Gold
Nursery. “Production and economics
are part of the decision.”

What Goes in the Ground?

The main nursery products for walnut orchards are bare root rootstocks,
potted rootstocks and bare root finished trees on clonal Paradox rootstock.
The rootstocks can either be grafted in
spring after planting, fall budded, or
grafted the following spring.
Katherine Jarvis-Shean, UCCE orchard systems advisor in Solano, Yolo
and Sacramento counties, said finished
bare root trees have the advantage of
more wood and growth versus potted
trees when they are planted. Bare root
trees do have a larger root system than
potted trees, and that makes them
easier to manage in terms of irrigation.
It is not always true that bare root trees
outgrow potted trees, Jarvis-Shean
noted.

Continued on Page 40
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Growers will choose to plant potted
trees even though they need more
attention in regards to irrigation.
“It takes a lot of art and science to
bring potted trees along,” Jarvis-Shean
noted. They have a small volume of soil
that needs to be recharged. “Getting
water to three feet of roots is easier than
the six inches of roots on a potted tree.
They are less forgiving.”
She noted that one reason why
growers might choose to plant potted
trees is that they would not be bringing
in any crown gall to the orchard site.
Crown gall can still get into an orchard,
she stressed, but potted trees are far
more likely to be free of this pathogen
when they arrive for planting.
At planting, UC guidelines recommend cutting back rootstocks to
between 15 to 30 inches in height. Once
grafted or budded to a variety, a single
leader should be selected and side
shoots pinched or cut back.

In addition to rootstock and variety, walnut growers have to make decisions on
planting bare root, potted or finished bare root trees. Another round of decisions
are required for tree establishment and training the first year the trees are in the
ground (photo by C. Parsons.)

Clonal rootstocks are known to be
vigorous and pushing with water or fertilizer is discouraged. Planting potted
rootstock and fall budding or grafting
the following spring adds an additional
year in the training process, compared

with finished trees.
Bare root finished trees on seedling
or clonal Paradox rootstock can be June
budded with one year of scion growth
in the nursery or nursery grafted with
one year of rootstock growth and one
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year of scion growth in the nursery.
UC guidelines recommend at planting
to cut back to three to six good buds
above the graft or bud union.
Robinson said he prefers a conventional bare root June budded tree, one
that has had a year of growth in the
nursery and a good root system. Potted
trees, Burchell noted, have an advantage in northern growing areas where
planting in the winter is not an option.
These trees can go in during early fall
and establish roots before the dormant
season.

practices among growers. Some will top
at 8 to 10 feet to push laterals, but a lot
don’t like to keep branches. Some let
them go. There is a wide divergence in
practices, he added.
After planting, Robinson said the
goal is to get to a reasonable height
In the Sierra Gold orchards, he said
they follow the no-prune guide from
UC. Not only do they save on labor
costs, but the trees develop well and are
productive early. There are some differ-

ences between varieties in the way they
respond to the no-prune system.
“We’ve have some problems, as with
any system, but we’ve learned to work
through them and it’s what we are
going to be using going forward,” Reid
said.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

Training Options

When it comes to training young
walnut trees, Jarvis-Shean said more
growers are getting on board with
“no-pruning” unheaded trees.
The tree grows a central leader that
is not topped and buds are not removed.
The next year as branches form, they
are allowed to grow unless they look
unsound.
“Bruce Lampinen’s research showed
these trees yield earlier and have
better structure over the long haul,”
Jarvis-Shean said. Growers also have
considerable savings in pruning costs
during tree establishment.
A decade ago, UC also began
researching leaving finished trees unheaded or high headed to increase early
yields. Trials at UC Davis and grower
orchards showed trees left unheaded after planting were comparable or better
in growth than those cut back to three
to six buds. Trees left unheaded grew
at a slower pace initially but had fewer
issues with bending in the wind.
More recent trials showed tall,
finished walnut trees grow well when
left unheaded. Primary scaffolds can be
produced during the first leaf growing
season from preformed buds. These
buds are normally removed by heading
at planting in the traditional training
method.
Development of root system and
girth are predictors of performance,
Beumel said. Cutting off branches
decreases the tree’s ability to maximize
size and its capacity to photosynthesize.
“Let the tree grow biomass.” Beumel
said. “Cut as little as possible.”
Robinson said in his experience,
there is a wide range of tree training
October 2021
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GROWER INSIGHTS:

JEFF SCHMIEDERER ON ROOTS, ROOTSTOCK
AND REGULATIONS
By SABRINA HALVORSON | Contributing Writer
Schmiederer said pistachios are better suited for the area in which they grow in Mendota,
Calif. (all photos by Demi Schmiederer, Legacy Farm Management.)

I

f you take a walk through Jeff
Schmiederer’s Mendota-area pistachio orchards, you’ll see trees of
various ages and stages. He started
planting pistachios in the mid-90s and
has continued planting new blocks
throughout the years.
The fourth-generation farmer
has made some changes to the family land over the years. His maternal
great-grandfather started the farm
and gave some land to his son, Frank
Coit, in the late 1920s. Coit started
with about 160 acres and grew that into

about 12,000 acres of row crop
production, including cotton, tomatoes, melons, grains and more.
Farming continued through the
generations, and when it was Jeff’s
turn, he started introducing permanent
crops into the acreage. He said there
were a few factors for his decision to
make the switch.
“It was labor, and we just weren’t
making ends meet with growing tomatoes and cotton. It was tough,” he said.
In the end, it was a business decision.
The yield wasn’t enough to justify all
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His father and grandfather passed the farming legacy down to Schmiederer, he hopes to
pass it along to his children as well.

the costs involved.
“We spent a lot of energy, and we
hardly made any money.”
He said at about that time, almonds
and pistachios were just starting to take
off, and a new pistachio rootstock gave
him a chance for a healthier crop. At
issue, he said, was that they had been
growing cotton, which can leave soils
with verticillium, a major problem
for pistachios. The new rootstock was
resistant to verticillium, which gave
growers the ability to plant pistachios
in any soil. That, combined with the decrease in labor needs, led Schmiederer
to become a pistachio grower.
“In 1995, we planted our first pistachio block,” he said. At the same time,
they started planting almonds as well.
“Since pistachios take so long to grow,
we kind of ‘sprawled in’ more almond
acres. Then as the first 80-acre block of
pistachios started producing, we planted our next block. It kind of snowballed
from there. We kept planting more and
more acres of pistachios as we financially became capable.”
Schmiederer said the almond
acreage helped him grow the pistachio
acreage.
“I always say the almonds planted
our pistachios because the almonds
came into production quicker. Our return on investment was a lot quicker. It
gave us the ability to plant these pistachios, which took a lot longer for return
on investment,” he explained. “But now
actually, the almonds on our ranch are
somewhat fading out and the pistachios

Continued on Page 44
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are taking over and dominating what we
grow out here now.”
He said the pistachios are better suited for the area in which they grow. He
cited the lack of surface water, the need
to use well water and that pistachios are
cheaper to grow.
“They do take less water. They take
less fertilizer, less sprays,” he said. “They
just take a lot longer to get into production.”
However, he said water does remain
an issue, even in pistachios.
“Trees do require a set amount of
water each year. You don’t really have
a choice.” Schmiederer said row crops
allow for some changes depending on
water situations. “If you only have this
much water, you only plant this many
acres. With trees, you’re locked in. Every
year, you have to scrounge up the water.”
But, he said, pistachios are a little
more forgiving than some other tree
nuts.
“If you didn’t have the ideal amount

Schmiederer hopes to keep farming at the root of his family.

of water, you could get by farming pistachios with half an acre-foot less or a foot
less. You’re not going to kill the orchard.
Whereas an almond orchard needs its
amount of water,” he said. “A pistachio
orchard is a lot more forgiving.”
Pistachios also better handle a high-

KEEP YOUR INPUTS ON TRAK

Orchard and vineyard precision application controllers
Applications that don’t hit the mark waste costly inputs and diminish crop
values. Micro-Trak’s XRS Series controllers deliver pinpoint accuracy so you
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er concentration of salt in the water,
which is important, he said, because his
wells produce saltier water.
“I’ve had almond orchards that I’ve
had to put a lot of well water on, and
we’ve actually ruined them. We’ve had
to pull them out,” he said. In drought
years like this, the problem is worse
because he must primarily use well
water. “But do things to mitigate the
problems. We use soil amendments and
try to keep salt moving and not staying
and stacking in the soil.”
As far as other challenges he’s seen
through the years, regulations are top
of mind. From the Food Safety Modernization Act to air quality regulations, to the Sustainable Groundwater
Management Act, he said the weight of
regulations of Californian farmers is
bearing down.
“Sometimes you feel like you don’t
know what you’re doing wrong out
here because you’re not aware of all
the new things they’re requiring us to
do,” Schmiederer joked. “There’s just
all these commonsense things that you
would think people already do, but now
there has to be safety meetings and
training sessions for.”
As for the future, he hopes to keep
farming, and he hopes to keep farming
at the root of his family by passing it
down to his children.
“I’m hoping that we keep farming,
that we exist out here,” he said. “The
whole idea is how are we going to exist
with everything bearing down.”

Schmiederer first planted pistachios in the 1990s and the nut is now at the core of his
farming business.

Schmiederer said that existence
relies heavily on water.
“I just hope the state of California
can come to some resolution with respect to our water supply and really see
the importance of agriculture in our
state and start doing something about

it,” he said. “Because I would like to see
my farming operation continue down
the road through the generations.”
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

“I always say the
almonds planted
our pistachios because the almonds
came into production quicker. But
now actually, the
almonds on our
ranch are somewhat fading out
and the pistachios
are taking over
and dominating
what we grow out
here now.

– Jeff Schmiederer, almond
and pistachio grower
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A WORD FROM THE BOARD: THE ALMOND BOARD OF CALIFORNIA

WHAT’S IN THE PILE?

Almonds and Dairy Team Up to Fund
Composting Research
By ALMOND BOARD OF CALIFORNIA | Contributing Writer

F

or decades, California’s two leading agricultural commodities have
enjoyed a productive and synergistic relationship. Rather than decomposing in landfills, almond hulls and shells
often find a home on Central Valley
dairies where they are upcycled as a
feed ingredient and bedding material
for cows.
While the movement of almond
coproducts from orchards to dairies
is routine, ongoing research suggests

that an even stronger relationship may
be possible by sending one of dairy’s
coproducts, manure-based compost, to
almond orchards.
“We’re very excited about the
partnership between the almond and
dairy communities to better quantify
the benefits of applying dairy compost
to almond orchards,” said Guangwei
Huang, associate director of Food Research and Technology at the Almond
Board of California (ABC).

DECEMBER 7–9, 2021
THE CONFERENCE IS
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REGISTRATION IS NOW
OPEN AT ALMONDS.COM/
CONFERENCE
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Pelletized manure and almond woody biomass
compost (all photos courtesy Almond Board of California.)

According to Huang, the research
also looks at the feasibility of incorporating almond woody biomass, such
as tree prunings, into dairy manure
compost. The prospect not only has
the potential to return economic and
agronomic value to growers, but it may
also provide a solution for sustainable
disposal of woody biomass in the
orchard.
Funded in part by ABC, the California Dairy Research Foundation
(CDRF) and the California Department
of Food and Agriculture’s Healthy Soils
Initiative, the three-year study aims
to measure the impacts on soil health
and carbon sequestration (the intentional storage of carbon in the soil)
from the use of compost derived from
a mixture of dairy manure and almond
woody biomass. Preliminary results
show promise for almond growers,
suggesting potential benefits such as
diversification of plant nutrient sources,
addition of organic material to the soil
and improved water holding capacity
in the tree root zone.

Finding Mutually
Beneficial Solutions

Despite the differences in coproduct
materials generated on their operations,
almond growers and dairy farmers
share a similar challenge of finding
increasingly higher-value and environmentally friendly uses for their respective coproducts.
Whereas hulls and shells benefit
from a more developed market thanks
to the state’s dairy economy, options for
dealing with almond woody biomass,
especially tree prunings and sticks, are

on the decline compared to a decade
ago.
“Cogeneration plants used to take a
significant amount of woody biomass
from growers, hullers and shellers,”
Huang said. “With changes in clean
energy generation pricing, that outlet
has been drastically curtailed for our
growers, hullers and shellers.”
For growers, Huang notes that open
field burning of tree prunings and
sticks is a soon-to-be extinct option
due to recent changes in air quality regulations. The California Air Resources
Board unanimously approved a plan
in February 2021 that will phase out
nearly all agricultural burning in the
San Joaquin Valley by 2025.
Meanwhile, milk producers are
looking for more options to put manure
to work as a natural fertilizer, a practice they have long used to grow forage
crops for their cows.
“Dairy farmers know firsthand the
benefit of using organic dairy manure,
including compost, as a fertilizer and
soil health builder,” said CDRF Director Denise Mullinax. “While many
dairies can efficiently and effectively
use all of the manure produced on
their farms, some have the potential
to export surplus manure for use as a
compost and organic matter amendment to other farmers, such as almond
growers.”
The proximity of almond orchards
to dairy farms, which generate a steady
supply of compost source material
thanks to the more than 1.5 million
dairy cows in the Central Valley,
coupled with the annual production of
woody biomass from orchard prunings by growers led ABC and CDRF to
cooperate on the research.

Food Safety, Yield and
Soil Emissions

A research team at UC Davis is
nearing completion of its second year
of a three-year study to determine the
efficacy of using a dairy manure/woody
biomass compost as a nutrient-rich and
organic soil amendment in almond
orchards.
However, prior to understanding
the agronomic benefits of applying
compost to the surface of an almond
orchard, growers and handlers un-

doubtedly want to know if the practice
is safe, especially since almonds are
harvested off the ground where compost is applied.
“Our research included producing
the compost and then characterizing
the physical and chemical properties of
that compost,” said Dr. Ruihong Zhang,
the project’s principal investigator and
research team leader. “Field measurements included a quality and safety
step where we sampled for the detection of pathogens such as E. coli O157
and Salmonella.”
“We’re pleased to report that our
pathogen study came out negative,
where all the soil amendments we
produced with dairy manure tested free
from Salmonella and pathogenic E. coli.”
In July 2019, the UC research team
started the process of developing two
composts: One derived from dairy manure only and the other comprised of
an 80% dairy manure and 20% almond
stick-and-twig mix. Active composting
took place over an eight- to ten-week
period, where the material was mon-

Dairy manure compost applied to the surface
at 7 tons per acre.

itored, turned and tested to ensure
proper temperatures were reached.
“Some of the composted material
was then pelletized so we could test
different treatments in our almond
orchard test block,” said Hossein

Continued on Page 48
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Edalati, a member of the UC research team. “Five treatments
were developed and applied to our test orchard in March
2020, including a manure-only compost, a manure-stick
compost, a pelletized manure compost, a pelletized manure-stick compost and an unamended treatment.”
The treatments were applied to a randomized block of
Independence almond trees at a rate of four dry tons per acre,
which equated to a nitrogen, phosphorus and potassium
(NPK) application of 100-28-72 lbs. per acre for the maResearchers Hossein Edalati and Yike Chen take measurement readnure-only composts and 84-18-60 lbs. per acre for the maings of dairy manure and almond woody biomass compost piles.
nure-stick composts. Edalati noted that the difference in nutrient make-up between the manure-only and manure-stick
composts is attributable to an increased carbon-to-nitrogen
year’s harvest and a research update provided to the almond
ratio in the manure-stick composts from the addition of the
and dairy industries via ABC and CDRF.
woody biomass.
“In addition to our year one finding that the compost and
Positive Impact of Compost Indicated
field samples were pathogen-free, no difference was observed
Another ABC-funded research project indicates that
in almond yield or carbon dioxide and nitrous oxide emisdairy manure compost may be a viable option for supplesions (greenhouse gases) from the soil between the various
menting, or even partially substituting, synthetic fertilizers
treatments,” Edalati said.
in almond orchards.
As the Dr. Zhang-led team nears the completion of its
Since 2016, Dr. Sat Darshan S. Khalsa of UC Davis has
second year of research, various compost treatments have
led a research project to determine the effects of an annual
been applied to the test orchard and in-field measurements
application of four dry tons per acre of composted dairy
continue. Additional measurements will be taken from this
manure on an almond orchard.
“Compost tends to have a low non-organic nitrogen content, but a high organic nitrogen content, which takes time
to decompose and become available,” Dr. Khalsa said. “We
saw that 70% to 80% of the compost visibly broke down on
the surface, translating to 5% to 10% nitrogen availability for
the growing season.”
Dr. Khalsa notes that one would naturally wonder what
happened to the rest of the nitrogen in the compost: If only a
small fraction of the compost’s nitrogen is available for the
growing season, does the vast majority leach through the
root zone and potentially into groundwater?
“We showed that the nitrogen from compost isn’t leaching,” Dr. Khalsa said. “Rather, the nitrogen is building up in
the soil organic matter like an investment for future use.”
This investment may lead to growers being able to reduce
applications of synthetic nitrogen by up to 20%, according to
Dr. Khalsa.
Dr. Khalsa’s review of soil moisture samples from orchards that received dairy manure compost versus those that
didn’t also showed higher levels of soil moisture in the top 10
centimeters of the soil profile down to about 50 centimeters
of soil depth, indicating improved water holding capacity
in the root zone due to the buildup of soil organic material.
Measurements of stem water potential also revealed that
trees experienced lower stress where soil moisture content
was higher in the root zone.
ABC’s Huang notes that research projects such as Dr.
Khalsa’s and Dr. Zhang’s are part of the organization’s continued effort to assist growers in improving their operations
both economically and agronomically.
“We are excited about these research projects and their
48
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ABC DEVELOPS BIOMASS STRATEGY
potential to unlock new and innovative ways to move the almond community forward,” Huang said. “We
look forward to updating growers
and handlers as more results become
available.”
Resources
“Carbon Sequestration and Soil
Health Improvement in Almond
Orchards Using Dairy Manure and
Woody Biomass Compost,” Almond
Board of California 2020 Research
Update
“Effect of Partial Fertilizer
Substitution with Organic Matter
Amendments on Nutrient Cycling,”
Almond Board of California 2020
Research Update
“Impact of Organic Matter
Amendments on Soil and Tree Water
Status in a California Orchard”
Lepsch H, et al. (2019) Agricultural
Water Management
Comments about this article? We
want to hear from you. Feel free to
email us at article@jcsmarketinginc.
com

T

he Almond Board’s Biomass Workgroup is made up of grower and
handler stakeholders charged with
reviewing research proposals and making
funding recommendations related to all
things almond woody and fleshy biomass.
The group recently outlined a long-term
strategy for finding practical, higher-value outlets and uses for almond hulls,
shells and woody biomass.
“The Biomass Workgroup has pulled
together a research and outreach plan
for each of the three almond coproducts,”
Huang said. “The ultimate goal of these
plans is to stabilize demand from local
users that carry volume and to expand
uses to other markets that create value-added solutions for the long-term.”
The Biomass Workgroup also identified more immediate actions to accelerate progress toward the Almond Orchard 2025 Goal of putting everything
grown in the orchard to optimal use.
These actions include:

•

Communicating findings from recent

ABC-funded projects to relevant
industries and stakeholders
•

Conducting assessments on the business feasibility of production of clean
coproducts and market potential of
livestock feed uses

•

Completing ongoing research and
launching research on new and
novel uses of hulls, shells and woody
biomass

• Partnering with regulators to expand
incentive programs to mitigate infield burning
“We’re expanding our research to
promote optimal and higher value uses
of coproducts,” Huang said. “Over the
last five years, the Almond Board has invested more than $2 million in research
to better utilize hulls, shells and woody
biomass to help our industry progress
toward the 2025 Goal regarding zero
waste.”
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Postharvest
Concerns for
Walnuts
Pruning, Nutrition and Freeze Damage
Protection are All Important

By KATHY COATNEY | Contributing Writer
Prune early in fall to avoid botryosphaeria infections (photo courtesy Themis Michailides, UCCE.)

H

arvest is finished, and it’s tempting to sit back and rest
from the work of the season. But as any good grower knows,
the season these days never really ends. Postharvest is an
important time for pruning, nutrition, protecting trees from
freeze damage and a host of other things, according to Luke
Milliron, UCCE orchard systems advisor for Butte, Tehama and
Glenn counties.

Reducing Freeze Damage

A top postharvest priority should be preventing and reducing
freeze damage, Milliron said.
The one thing growers should be most aware of for preventing
freeze damage is, “Soil moisture, soil moisture, soil moisture,”
Milliron stressed. “Maintaining that in fall and not being like, ‘I
harvested, I irrigated once, I can just move on.’”
What used to be a concern for freeze damage in young trees is
now for mature trees, too, Milliron said.
“I had a lot more calls on mature trees devastated than young
trees, which is kind of a paradigm shift for the whole industry.
The concern used to just be the young trees, but we’re seeing
wood with a diameter of nine inches or more being killed back,”
Milliron said.
Getting the trees into dormancy is crucial, Milliron continued. “You really do need several nights or mornings of those
temperatures at or near freezing, and we just haven’t had that.
We’ve gone from temperatures with daytime highs in the 70s and
even into the low 80s, and then seven to 10 days later, we have
lows of 26 degrees F, and the trees are completely unprepared to
deal with that,” Milliron said.
Milliron has at least one grower in the Northern Sacramento
Valley that has had the same orchard hit by freeze every year for
the last three years, he said.
Part of the problem, Milliron said, is lack of rain until late
fall these last few years. This makes it important to have surface
soil moisture, and ideally, irrigating two to three days ahead of a
freeze, he added.
Milliron spoke with a large grower in the Chico area who, for
the most part, escaped any freeze damage this year, and he said
that after experiencing freeze damage in 2018, he read the UC
articles on the need for soil moisture. Now, he irrigates to some
extent all winter, Milliron added.
50
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Remove mummies in walnut that can harbor navel orangeworm
(photo courtesy UC IPM.)

As this young orchard illustrates, fall is a good time to scout for
weeds (photo courtesy L. Milliron, UCCE.)

“So, they’re not cutting off in the fall,” Milliron explained.
“They’re doing some fall and early winter irrigation to keep some
soil moisture and reduce the severity of the freeze damage,” he
said, and it appears to be working.
Milliron suggests the following steps to prevent freeze damage:
If there has not been adequate rainfall by the end of October,
irrigate young and mature orchards going into November. Compare rainfall totals with evapotranspiration (ET), and monitor
soil moisture levels by hand or with sensors. Trees with adequate
soil moisture appear to withstand low temperatures better than
trees that are dry.
Actively monitor soil moisture and freeze predictions in
November. If a freeze is predicted and the soil is dry, wet it two

to three days prior to a freeze event.
The top foot is the most important and
should be at field capacity (not too wet);
frozen water on the soil surface will
make it colder because stored heat in the
soil can’t be released back to the atmosphere.
If freeze damage is suspected in the
fall or winter, check the tissue by cutting
into it with a pocketknife and looking
for drying or browning. Subsequent
sunburn can further damage tissue,
particularly on the southwest side of the
tree. Paint the southwest side of damaged trees with 50% diluted (1:1 water to
paint) white interior latex paint. Painting
up to a week after the freeze event can
decrease damage by half or more.

Pruning

Prune as early in the fall as possible to avoid Botryosphaeria (Bot) infections. Research has shown that winter
pruning results in Bot infection in 78%
to 99% of cut shoots, compared to fall
pruning with 28% to 75% infection. At
minimum, avoid pruning cuts when
there are wet conditions in the forecast,

Milliron stressed.
“We know that because of the large
pith opening in walnut branches, they
can remain susceptible to Botryosphaeria infections for a long, long time,
maybe even three, four-plus months,”
Milliron said.
“You do see higher infections if you
wait until winter to prune,” he continued, and this is partly due to rain in the
Example of herbicide resistant weeds to survey
winter.
for
postharvest (photo courtesy UC Davis Weed
“But also, later pruning means that
Research
and Information Center.)
in the next four months, you are headed
into warmer spring weather,” Milliron
said, and winter pruning is problematic
potassium deficiency in the orchard,
because there’s going to be rain in the
an application of potassium sulfate or
next few months followed by warmer
potassium chloride (KCl) postharvest is
weather that is ideal for bringing on Bot
advised. KCl can save money, but be sure
infections.
the chloride can leach out of the root
That’s why Milliron is in favor of
zone before spring leaf-out, and is therepre-harvest summer pruning or as-soon- fore an unwise choice if we continue to
as-possible postharvest pruning, espehave drought conditions.
cially since it can be difficult for growers
Postharvest is a good time to scout
with large acreage to finish pruning
for weeds and evaluate your weed manbefore winter.
agement plan, and if necessary, revise it
for next year.

Nutrition and Weeds

Continued on Page 52

If leaf sample analysis indicates a
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Milliron recommends downloading the weed scouting form
from UC IPM and surveying
the orchard to see what weeds
are breaking through. It’s also
important to keep track of those
weeds and scout for weeds a
couple of times a year to see
which are problematic, he
Mature freeze damaged tree (photo courtesy L. Milliron.)
added.
“I think more and more
people are going to be spotting the weeds
Knowing the source of the damage will
that have one or multiple herbicide resisprovide information about how successful
tances,” Milliron said.
the pest management program was during
That’s why scouting pays, he continued, the season, i.e. how effective were: treatbecause seeing those weeds makes growment decisions, timings, materials and
ers aware there is a problem and potenapplications.
tially do a spot spray or apply a different
This will also give insight into changes
mode of action herbicide.
for the following season, and it’s imNot scouting for weeds could allow the portant to keep block-specific historical
weeds to gain a foothold, and then require records to help focus pest management
an extensive cleanup program across the
activities in subsequent years, Milliron
entire field, Milliron said, adding this
said.
makes scouting important. For more
With worm damage, note the size and
information on scouting weeds, visit
stage of development when the initial
growingthevalleypodcast.com/ipm-1/
infestation occurred to compare with
weedsurvey-p6ytl.
monitoring and treatment records to improve future pest management decisions.
Sanitize Orchards
Multiple years of sampling and site-speOrchard sanitation is a key managecific historical records can help guide the
ment practice to combat navel orangeharvest sampling process.
worm (NOW), and even with low prices
Milliron recommends collecting a repfor walnuts, sanitizing orchards is highly
resentative sample of nuts from each block
recommended.
at harvest, and with two shakes, obtain
Remove mummy nuts that can harbor
a proportional sample from each shake.
overwintering NOW. Shake or pole any
Collect nuts from different areas of the
nuts left in the trees, blow nuts into the
block. If the nuts are collected after they
middles and flail mow. Don’t forget to
are blown into rows, be sure to collect
clean out nuts from processing facilities
throughout the pile as infested nuts may
that are close to orchards as well, Milliron weigh less and be lower in the pile.
said.
In a perfect world, samples should be
“We’ve been lucky with last couple
processed soon after collecting. If they
years in walnuts. We’ve had pretty low na- must be stored for any length of time,
vel orangeworm pressure across the state,
remove the hulls within a few days of colbut if that changes, and I think that will,
lection and record any hull infestation or
that’s probably when people will be more
damage, then refrigerate the samples. This
inclined to take sanitation more seriously,” will limit rotting and movement of pests
Milliron said, adding that it’s important
between nuts. Once hulls are removed,
to remove mummy nuts to prevent NOW
relatively dry nuts will hold for a period of
from overwintering in them.
time in cold storage (refrigerator temperature), but freezer temperatures are best for
Harvest Samples
longer storage, Milliron said.
Walnut harvest sampling can uncover
several common sources of kernel, shell
Comments about this article? We want
and hull damage, including damage
to hear from you. Feel free to email us at
caused by insect pests, diseases and enviarticle@jcsmarketinginc.com
ronmental/physiological factors.
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Bolster Your Defenses
Against Ag Crime

Thieves continue to steal and sell
farm equipment. Here’s what rural
crime experts advise growers to do
By CATHERINE MERLO | Contributing Writer
Equipment can be vulnerable to theft during harvest when it’s left overnight or on weekends in orchards (photo by C. Merlo.)

W

ondering where to find your
stolen tractor, all-terrain vehicle (ATV) or other farm equipment? Try searching Craigslist, OfferUp
or Facebook Marketplace.
Rural crime experts say thieves
often use those social media sites to sell
stolen property.
“Some thieves post photos of stolen
farm equipment on those sites, conduct
the sale online and then send the buyer
to the field to take possession of it,” said
Don Stuhmer, president of the California Rural Crime Prevention Task Force
(CRCPTF) and a detective with the San
Joaquin County Sheriff’s Office. “The
buyer never sees the seller and doesn’t
even know it’s stolen property.”
Online marketplaces have become
one more way thieves are selling what
they’re stealing from farmers across
California’s Central Valley. Tulare
County’s Rural Ag Crime unit alone
saw $2.5 million in ag theft last year,
said Sergeant Joe England, who heads
the section for the Tulare County Sheriff’s Office.
Whether it’s theft, vandalism or
illegal dumping on farm property, “the
farmer is often left to foot the bill,”
England said.
For example, he noted, a theft of
copper wire from an irrigation pump
might bring the thief $50. But it results
in $2,500 in damages to a farmer’s
irrigation system.

and Stuhmer see on a daily basis. Far
more common, they say, is equipment
theft from farms and orchards.
“The bulk of ag crime is stolen ATVs,
utility terrain vehicles (UTVs), ditch
pumps, trailers, sprayers, tools, even
farm trucks,” said Stuhmer.
Thieves often steal to get their hands
on equipment metal, such as copper
wire in irrigation pumps. But catalytic
convertors are also a big market these
days. Thieves can steal them in less
than a minute and fetch $400 to $600
for each catalytic converter, according
to Stuhmer.
“It’s a very easy, quick and lucrative
business,” he said.
Common ag crimes also include
illegal dumping, bee thefts, homeless
camps in orchards, vandalism, fraud
and embezzlement. Thieves will break
into farm offices or trucks to steal the
checkbooks they find there. They can
create checks in their own names that
way and cash them quickly. Sometimes
they’ll engage in “check-washing,”
which involves removing the original
name from the check and replacing it
with their own name. And, of course, if
they find credit cards, they use or sell
them.
Such crimes add up to “death by a
thousand cuts for farmers,” England
said. “It’s frustrating for them and for
us.”

What’s Hot in Ag Thefts

Law enforcement isn’t the only
entity focused on stopping rural thefts.
California-based The Zenith Insurance
Company covers agricultural clients

While stolen truckloads of almonds
or pistachios can make headlines, such
high-profile cases aren’t what England
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From an Insurer’s POV

and offers coverage for insured stolen
property. The company also has a risk
management team that advises clients
on how to better secure property.
Tractors, implements and nut-harvesting machines are common targets
for thieves, said David Bente, senior
ag material damage claims specialist
for Zenith. Dollar losses can range
from a few thousand dollars for smaller
tractors and implements to $100,000
or more for shakers, harvesters and
self-propelled carts.
“Many times, theft or vandalism is a
crime of opportunity and access,” said
Bente.
Equipment can be vulnerable to
theft during harvest when it’s left
overnight or on weekends in orchards,
where it’s not secured by fencing or
locked gates.
“We’ve seen equipment stolen from a
field or orchard in one part of the state
and located in another part of the state,
sometimes within weeks, sometimes
within years,” Bente said.
Bente and his Zenith team had a
GPS unit recovered from a party who
had it for sale on Craigslist, where it
was being offered for about 10% of its
actual price. Similar recoveries have
occurred with ATVs and UTVs.
“Many times, when items are
recovered and towed, we end up with
recovery charges worth more than the
items themselves,” noted Bente.

Working to Catch the Bad Guys

Not all online listings are stolen, of
course. And the online platforms do
work with law enforcement to help

Illegal dumping, like this pile of furniture and other trash beside a Kern County pistachio orchard, is one of the most common crimes against the ag
industry (photo by C. Merlo.)

trace such postings.
“OfferUp has a special unit dedicated
to stolen goods,” Stuhmer said. “We’ve
had great success working with them to
help figure out where equipment may
be. Sometimes they’ll come to us if they
suspect someone who’s selling something that might be stolen.”
Stuhmer said the recovery rate for
stolen property depends on the area

and reporting levels. “The national average for recovering stolen equipment
is 20%,” he said. “But where there are
ag crime units, the recovery rate is 40%
to 50%. We pride ourselves on that and
taking care of the ag community.”
Most stolen equipment is located
within 10 miles of the original theft,
Stuhmer added.
Bente said he currently has over 230

theft units, and the recovery rate is
about 6%.
“I will say that with the help of
the CRCPTF, the Sheriff’s Office, the
California Highway Patrol and the
information-sharing among everyone,
recovery rates are getting better and
better,” Bente said. “It’s great that we’ve
been able to partner with all of them,
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Sgt. Joe England with the Tulare County
Rural Ag Crime unit, said this electrical panel
box, which controls the almond orchard’s
irrigation pump, could be a prime target for
thieves seeking copper wire (photo by C.
Merlo.)

Dave Bente with The Zenith Insurance
Company said theft or vandalism is a crime
of “opportunity and access" (photo courtesy
D. Bente.)

Detective Don Stuhmer, president of the
California Rural Crime Prevention Task Force,
often works with OfferUp to find stolen
property that’s been posted on the online
marketplace (photo courtesy D. Stuhmer.)

Continued from Page 55
sharing knowledge and learning from each other.”
Like many, Stuhmer is frustrated by the light punishment
for ag crimes. Perpetrators often receive probation or small
fines and rarely do jail time, he said, especially now that
COVID-19 restrictions are limiting the number of inmates
in facilities.

What You Can Do

To prevent theft and other criminal activity, Stuhmer,
England and Bente urge growers to follow these tips:
It may seem obvious but always lock vehicles left in the orchard
(photo by C. Merlo.)

• Install power interrupt devices.
“Most equipment has a single key to start all equipment
made by a manufacturer,” Bente said. “Many times the key is
left in the ignition, hidden under the seat or in a cup holder.” That makes the equipment an easy target for theft. Bente
advises his customers to install a battery interrupt or Perko®
switch. This interrupts the electrical system, cutting power
and preventing the unit from starting. Although many stolen
units have a shut-off switch installed by the factory, too many
owners and operators just don’t use it, he added.

• Add GPS tracking systems to equipment.

• Always lock vehicles, compartments, doors, windows
and fuel and oil caps.

“We have a 100% recovery rate on stolen property that’s
equipped with GPS devices,” said England.

• Install locking entry gates, yard fences, alarm systems

•

COMPLETE PLANTS
Built to Fit Your Needs

and surveillance cameras to harden the target.
“We’d love for people to put an 18-foot wall around their
property, but we know that’s not feasible,” Stuhmer said. But
taking extra precautions can help deter criminal activity or
help law enforcement find the perpetrators.

Share your suspicions.

“If you see something that doesn’t look right, like taillights
at night or unfamiliar tracks, let us know,” England said.
“We can set up a patrol to keep an eye on your area.”
• Report thefts and other criminal activity to law
enforcement.
Stuhmer’s biggest complaint is the lack of communication
between ag crime victims and law enforcement. “If we don’t
know about it, we can’t do anything about it,” he said. “We
need to know. If someone gets six convictions for grand theft,
then they’ll see prison time.”

WizardManufacturing.com
info@wizardmanufacturing.com
530.342.1861 • Ca Lic. # 1036445
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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

Manipulating Soil Salt Content

Keep Trees Thirsty, but Don’t Overdo It

By RICH KREPS | CCA, SSp., Contributing Writer

H

arvest winds down and many of us love to celebrate
a fertilizer a salt. Salinity index measures the increase in ECs
with an ice-cold beer. If that beer is at a favorite watering
in a soil solution. We compare the number created from a salt
hole, you’ll likely reach for a few peanuts, pretzels or bar
solution made with a particular fertilizer to a similar solution
mix in the bowl in front of you. Have another handful of snacks, made with sodium nitrate. Sodium nitrate is 100% soluble and
and you’re certainly going to need another frosty long neck.
was chosen as the standard when the index was created.
Ever wonder why they give you that free salty snack on the
A fertilizer with a high salinity index will create a stronger
bar? It makes you thirsty. As a former starving college student
osmotic pressure in soil solution and pull harder on water than
who got wrapped up for a time in the restaurant business, I
the roots can. A lower index will allow a fertilizer to flow more
thought, “That was a pretty cool trick. Make your customers
easily into the plant tissue. It’s all about creating concentrathirsty when they come in, and they’ll drink more.” But if you
tions. Salinity concentrations are dynamically induced to flow
overdo it, you have to deal with unruly customers and sober
from high to low to create an equilibrium. When we add salts
up your clients. Now imagine your trees are your customers
to our soils, we can very easily manipulate the ground to pull
and you are the barkeep. How do you keep them drinking but
harder on the water. This is NOT an ideal situation. It becomes
not overdo it? We have to manipulate the salt. Too much and
way too hard for trees to properly “drink” in that hydration.
they simply shut down. Too little and they don’t drink enough. When we fertigate, we are adding salt to our soils. Think about
the old-school way of feeding our plants; (three) 50-unit shots
Salts, Not Just Sodium
of nitrogen fertilizers!? Remember the salt used to standardWhen we talk about salt in our soils, most farmers are
ized the index at 100 is a nitrate salt!
usually referring specifically to sodium. We often forget to
Let’s take another look at the soil solution. So much of our
realize most fertilizers are a salt. It’s not just sodium that
water is already saline and many times sodic. We are conmatters, but that can wreak the most havoc in many soils. The
stantly rinsing our roots with salt water. If we have treated our
salinity index of a fertilizer is more important than just calling water for pH, we are able to disassociate the ions from each
other in the salt solution. When the hydrogen reacts, the off
gas is CO2. We can be left with ions like calcium, magnesium
and potassium. However, most times, unfortunately, we are
left with the more readily soluble sodium ion. It’s small, the
same charge as potassium and very mobile. A high percentage
of sodium in the solution will block the cation absorption of
the other nutrients. So, how do we get it out? Leach it.

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

58

West Coast Nut

October 2021

Keep Soil Moist

As we roll into fall, don’t let the soil dry out. Even if it’s
only pulsing small shots every week to only 12 to 24 inches,
keep the soil moist. When Mother Nature decides to play nice,
she will bring clean and below-neutral pH rain water. This
lower pH will break apart more of the salts in our soil. Since
sodium is more easily disassociated, it will be free first. As
calcium is solubilized, it will have a double positive charge.
As it adsorbs onto the soil colloid, it will displace two single
charged sodium ions. Same as magnesium. Potassium is a
single charge, so it’s one-to-one with sodium in leaching. Out
they go with gravity as water moves down through the profile.
Get it out of the root zone. If you need to add more soluble
calcium, magnesium or potassium to your soil, do it right
before a rain if you can. Smaller shots work better. Over-applications will create another imbalance.
I make the argument often that over-applications can
create more havoc than the benefits we were trying to achieve.
If you look at a soil with a perfect 68% base saturation and
2,000 ppm of measured calcium, you may not need to add that
nutrient. Two thousand ppm is 4,000 pounds of calcium every
six inches. Take it to two feet and we have 16,000 pounds.

And that is just what etched off with the
acetate extraction that day.
That’s not the total load of calcium
in the soil! A typical permanent crop
will use the same amount of calcium in
a season as nitrogen. If you applied 150
units of N, a tree will utilize 150 units
of calcium. A typical fall soil amendment application of 4,000 pounds of
dry mix at 23% calcium calculates into
960 pounds of calcium. By my calculations, you’d be good for six years in a
perfect world. And that doesn’t take into
account the 16,000 pounds we already
had there!
What have you just done to your K
balance? Let’s look at potassium. Often,
we apply 400 pounds of SOP in the fall
(the 200 pounds we calculate a typical
almond crop to use.) But, we did it after
the demand has dropped for K. Left on
top of the soil, how much actually got
into the tree before dormancy? Now the
rains come December through March,
pushing a small ion (same size and
charge as sodium) right past the roots.
As potassium demand picks up in the

Keeping salt levels in soil at reasonable levels is of utmost importance. Too much salt and trees
shut down. Too little salt and not enough water is taken up (photo courtesy Rex Dufour, NCAT.)

spring, we have rinsed whatever became
soluble through our root zone at a time
the tree couldn’t drink it in. Now, it’s not
there in the spring. We also increased
the ECs of our soil right on top as the
water flowed right on by.
Let’s rethink this. Before we overdo
many of our applications all at one shot,
let’s time them to meet the demands of
the customers. Serve them when they
are thirsty. Add just enough salt to keep

them drinking. Don’t overdo it, or they
stop drinking. As the rains come, get the
ground wet so Mother Nature can rinse
our soils clean with better water. When
we overserve our customers, it’s our
responsibility to clean up the mess.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com
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Don’t Be Left in the Dark
Understanding Cal/OSHA’s Outdoor
Hours of Darkness Standard
By ANGELINA CEJA | Vice President and Chief Education Officer, AgSafe

D

uring the hot summer (and early
fall) months, nut growers, farm
managers and their crews aim to
start work before the sun comes up and
save additional tasks for after sunset in
order to beat the heat. While some level
of additional lighting has been the norm
during those early morning/late evening
hours, as of July 2020, the State of California began enforcing a regulation that
specifically governs how much lighting is
required and the kinds of reflective clothing needed to protect anyone working at
night in an agricultural environment.
The Outdoor Agricultural Operations

During Hours of Darkness standard was
developed by the California Division of
Occupational Safety and Health (Cal/
OSHA) with input from multiple ag
industries, including nut growers.
There are three specific areas within
the rule that growers must be aware of:
▶ Lighting
▶ Personal protective equipment
▶ Training
While there is not a specific in-

stance of a nighttime worker being
injured on the job in the nut industry,
there are instances of employees being hurt in other ag sectors by trucks
and other equipment, which inspired
the creation of the rules. As such, it’s
imperative that growers and applicators
not only understand the regulation, but
also put a plan in place to follow them,
a plan that takes into consideration the
required trainings and, at its core, prioritizes employee safety.

Lighting Requirements

The rule includes a matrix detailing
how much lighting is mandated depending upon the task. Lighting is measured
in candle feet, which defines the amount
of light in a 360-degree circle from
where someone is working. Cal/OSHA
specifies that light measurements are
recorded 30 inches off the ground.
For growers and applicators, some
jobs may require 10 candle feet of light
while some maintenance duties may
specify 20 candle feet of light.
Lighting can be provided through a
combination of stationary lights brought
into an orchard, headlights on vehicles
and personal lighting such as headlamps
on hard hats.
It is highly recommended that you
invest in a light meter and ensure the
steps you’ve taken to mitigate this risk
are working. Cal/OSHA has approved
the use of light meters provided by three
different companies: Davis, SPER and
Extech.

Reflective Clothing

The rule also requires growers to
provide workers with any personal
protective equipment they need when
working at night. Such equipment may
include hardhats with lamps or Class 2
high visibility reflective clothing such as
60
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Lighting can be provided through a combination of stationary lights brought into an
orchard, headlights on vehicles and personal
lighting such as headlamps on hard hats
(photo courtesy AgSafe.)

shirts, vests and jackets.
Ensure to equip your employees with the
correct PPEs as they work during hours
of darkness.
Any vehicles that will be used at
night, such as trucks, tractors, forklifts,
sweepers, ATVs and UTVs, must have
proper headlights and taillights.

Cal/OSHA has the authority to make with further questions should contact
unannounced inspections of workplaces Angelina Ceja at Angelina@agsafe.org or
to see if the new regulations are being
(209) 526-4400, ext. 404.
followed. Fines start at a few hundred
AgSafe is a 501c3 nonprofit providing
dollars per violation per worker per shift, training, education, outreach and tools
meaning they could add up quickly for
in the areas of safety, labor relations,
growers out of compliance.
pesticide compliance and human resourcTo help growers understand and com- es for the agricultural community. Since
ply with this new rule, AgSafe created a
1991, AgSafe has educated over 100,000
training video that is available on their
employers, supervisors and workers about
website. Also on their site, AgSafe prothese critical issues.
vides growers with forms they can use to
document which employees worked each Comments about this article? We want
night, when their shifts began and ended, to hear from you. Feel free to email us at
and what tasks they performed. Growers article@jcsmarketinginc.com
Table 1- Illumination Levels
Operations, Areas, or Tasks
Foot-candles
Lux

Nightly Safety Training

Training is a major component of the
nighttime regulations. Before each work
shift begins, employers are required
to ensure that employees know where
drinking water is stationed; what areas
are designated for hand washing, rest
and meal breaks, and parking; and what
hazards exist (canals, irrigation equipment, roads and areas where trucks
and equipment might be as well as their
traffic patterns.)

The Outdoor Agricultural Operations During Hours of Darkness standard governs how much lighting
is required and the kinds of reflective clothing needed to protect anyone working at night in an
agricultural environment (Source: dir.ca.gov/dosh/dosh_publications/Night-Agriculture-fs.pdf).
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BIOPESTICIDES COMPLEMENT TRADITIONAL INSECTICIDES
FOR
RESISTANCE
MANAGEMENT
AND
RESIDUE
LIMITS
By CECILIA PARSONS | Associate Editor

W

ith biopesticide use, it’s more
about returns and less about
risk.
It is a safe bet that most tree nut
growers have heard of biopesticides and
their use to control pests and diseases
in orchards. Many have questions about
biopesticide efficacy and cost compared
to their synthetic counterparts. Growers understand that reducing their use
of synthetic pesticides while maintaining control of damaging insects and
diseases is a positive move, but they
also take a hard look at their return on
investment.
Biopesticides are pest and disease
control materials that are derived from
plants, microorganisms and other

Resistance management and avoidance of MRL issues are two areas where biological
pesticides have a niche (all photos courtesy Marrone Bio Innovations.)

natural substances such as soaps and
pheromones. The U.S. Environmental
Protection Agency (EPA) has registered
more than 300 biopesticide active ingredients, and currently there are 1,401
biopesticide product registrations.
There are two major classes of biopesticides. Biochemical pesticides are naturally occurring materials that control
pests by non-toxic
methods. They can
interfere with mating
or attract pests to
WALNUT AND ALMOND PROCESSING EQUIPMENT
traps. Microbial
pesticides consist of
a microorganism, a
bacterium, fungus or
virus as an active in-
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gredient that is relatively specific for its
target pest. Bacillus thuringiensis (But)
is an example of a microbial pesticide
that causes insect larvae to starve.

Diverse Modes of Action

“Biologicals are very diverse, and one
or more can be used in a pest control
program,” said Surendra Dara, UCCE
advisor in entomology and biologicals
in San Luis Obispo and Santa Barbara
counties. He said that there are multiple biological pesticides with unique
modes of action and one or more can
be used for good overall target pest
control.
Dara said there are two primary
natural products for navel orangeworm

Almond
Equipment
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Use of a biopesticide breaks up the continuous use of synthetic
materials, helping them remain effective over time.

(NOW) control: Bt, which needs to be
ingested by the larvae, and spinosad,
which can be both a contact and
stomach poison. Dara said both are
generally effective. The botanical pesticide azadirachtin is an insect growth
regulator, antifeedant and repellant
along with some ovicidal activity. Another botanical option are pyrethrins,
which are contact poisons (note that
neither pyrethrins nor spinosad are
registered as biopesticides, but instead
as chemicals because they have a ”toxic
mode of action.”) Entomopathogenic
nematodes, which are exempt from EPA
biopesticide requirements, can search
for the host insect and parasitize them.
Expectations and awareness of
biopesticides have been barriers to
their widespread adoption in agriculture, said Dr. Pam Marrone, founder
of Marrone Bio Innovations in Davis,
Calif. Marrone is now a partner of
Primary BioAg Innovations and Global
BioAg Linkages, companies that assist
with the entrance of biologicals into the
marketplace.
She is also part of the CDFA-DPR’s
Sustainable Pest Management Work
Group.
Marrone said growers in the past
might have expected biopesticide control to imitate synthetic activity. They
also might not know how to incorporate biopesticides into their pest control
plans or integrated pest management
strategies. There are misconceptions
about the efficacy and use of biopesticides.
“There is a lingering perception that
they don’t work as well as synthetic
pesticides,” Marrone said. “Biologicals
shine in other ways. The number of
bugs on a leaf isn’t an indicator of their
efficacy. Pests don’t die right away after
an application, but they stop feeding.”
Cost is another factor in the decision to incorporate a biopesticide into a
pest control program, Marrone said.
“They look at biopesticides on a percent kill basis, instead of the total effect
on yield and crop quality. Trials show
yields and crop quality were achieved
with these products. That is a return on
investment.”

Continued from Page 62
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Dara said not all synthetic pesticides
have the same level of efficacy against
target pests, and the same is true for
biopesticides. He said the products
should not be compared, but the
overall efficacy of a synthetic only or
a synthetic and biological in an integrated program rather than individual
products should be looked at. He said
some natural products like spinosad or
Bt are comparable to some synthetics
in many situations. Overuse of some
synthetics or biologicals can lead to
resistance problems, Dara noted.
Synthetic insecticides most commonly used to control NOW belong to
three families: pyrethroid, diamide and
diacyl hydrazine. Pyrethroids are most
widely used, but resistant populations
have been reported statewide, according to USDA-ARS. The two products
Altacor and Intrepid are effective, but
Cindy Bishop of Marrone Bio Innovations reports that trials done last year
in Kern County almond orchards sug-
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gested the biopesticide Venerate XC
improved performance of Altacor at
full rates of chemistry; lower labeled
rates of chemicals showed improvement when combined with Venerate
as well. The trial used one quart per
acre of Venerate XC in combination
with a reduced dose of Altacor at
three ounces per acre for a total cost
of $51.72 per acre compared to a
standard application of Altacor and a
pyrethroid at $55.

Resistance Management

Resistance management and
avoidance of residue issues are two
areas where biological pesticides have
an edge.
Dara said that resistance issues are
common in all crops wherever one
of a few pesticides are overused. All
pests can develop resistance to a pesticide, but biopesticides are a tool that
can help avoid resistance when used in
conjunction with a synthetic.
“They add options to the arsenal.
Using non-chemical alternatives can
have additional benefits,” Dara said.
Marrone emphasized that orchard
sanitation has to be
a priority in a pest
management plan.
By lowering the initial pest pressure in
an orchard, all control measures stand
a better chance of
protecting the crop
from damage.
A biopesticide’s role
in avoiding resistance to a synthetic
insecticide improves
return on investment,
Marrone said. Use of
a biopesticide breaks
up the continuous use
of synthetic materials,
helping them remain
effective over time.
Their value is not in
providing similar control, but as a part of a
season-long systems
approach to maintain
efficacy of stronger

Dr. Pam Marrone recommends using a biopesticide early in the season before pests build
up followed by a chemical mid-season, but
finish with a biopesticide late in the season
to avoid maximum residue level issues.

Cindy Bishop of Marrone Bio Innovations
said a trial in Kern County almonds showed
improved performance of one traditional
navel orangeworm insecticide when mixed
with the biopesticide Venerate XC.

products.
Maximum residue level (MRL)
issues can be helped with the use of
biopesticides as well. Marrone said
one strategy is to use a biopesticide
early in the season before pests build
up followed by a chemical mid-season,
but finish with a biopesticide late in
the season to avoid MRL issues. There
is also a much shorter re-entry time
following biopesticide application.

Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com
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ALMOND LEAF SCORCH:
A PERIODIC DISEASE IN ALMONDS
CHANGES IN CLIMATE MAY LEAD TO HIGHER
INCIDENCE OF THE DISEASE IN THE FUTURE.
By CECILIA PARSONS | Associate Editor

A

n almond disease that has been present in California
since at least the 1950s raised concerns last year among
growers and UCCE advisors when symptoms began
showing up in Sacramento Valley orchards.
Although this disease has been present for at least 70
years, UCCE advisors noted that it only surfaces periodically. They also reported that warmer summer and winter
temperatures appear to increase disease prevalence. There
is a concern that ALS could move from a minor issue for
the industry to a potentially serious problem as the climate
changes.
ALS has predominantly been found in the Sacramento
Valley. As reported in UCCE’s Sacramento Valley Almond
News, the disease was confirmed in 2020 at the California
State University Chico Farm at the Regional Almond Variety
Trial.
UCCE Orchard Systems Advisor Luke Milliron said it
appears that almond leaf scorch (ALS) is ubiquitous in the
Chico State orchards. A survey to confirm presence of the
disease was inconclusive, he added, as the pathogen is difficult to isolate.
Incidence of the disease this year has reportedly been low,
said Drew Wolter, Almond Board of California’s senior pest
management specialist. A spike in the disease would have
Leaves of ALS-infected trees may have a yellow margin between
happened during the hottest months.
the normal green interior and the scorched or dried leaf edge
ALS is a disease caused by the bacterium Xylella fastidiosa,
(photo by Florent Trouillas, UCCE.)
the same bacteria that causes Pierce’s Disease in grapes.
UCCE’s Sacramento Valley Almond News reports that
of water to leaves. Leaf tissue dies due to insufficient water.
the bacteria live in the xylem of the tree and reduce the flow
ALS symptoms show on individual leaves in early June to
mid-July. The leaf tips first turn light green to yellow with
the leaf scorching at the onset of hot weather.
Growers who suspect a tree is infected with ALS should
Complete Walnut and Pecan
use July leaf samples to detect salt levels as salt burn symptoms can mimic ALS. It stands to reason, Milliron said,
because drought-stressed trees, or those irrigated with
low-quality water, can have leaves that exhibit symptoms
similar to ALS. Unlike salt burn, leaves of ALS-infected trees
may have a yellow margin between the normal green interior
and the scorched or dried leaf edge.
Milliron said once a tree is infected, the disease may
slowly progress. Symptoms of ALS can appear on a single
branch or scaffold, but can spread to affect the entire canopy.
Standard thinking has been that infected trees become pro3474 Toyon Circle, Suite 333
Valley Springs, CA 95252
Continued on Page 68
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gressively weaker and lose production
and may die.
However, a group of USDA and UC
researchers have contrary observations,
showing that infected trees do not
always dramatically decline, but can
have a relatively stable infection that
produces a relatively consistent yield
decline each year.
It is important to identify and mark
affected trees while the scorched areas
of the tree canopy contrast clearly with
healthy green leaves. After harvest
and defoliation, signs of ALS are more
difficult to detect.

ALS Vectors

Drought-stressed trees or those irrigated with low quality water, can have leaves that
exhibit symptoms that could be diagnosed as ALS (photo by Luke Milliron, UCCE.)

Be Brighter Off
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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.
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ALS is vectored by sharpshooter
leafhoppers or spittlebugs as they feed
on the xylem. These insects carry the
pathogen from plant to plant. The grass
sharpshooter or green sharpshooter (Draeculacephala minerva) is the
most common vector of this disease in
Sacramento Valley almond orchards,
according to a 2011 survey by UCCE
Specialist Kent Daane and others. Bluegreen sharpshooter (Graphocephala
atropunctata) and glassy-winged sharpshooter (Homalodisca coagulata) can
also be vectors. The small, green potato
leafhopper (Empoasca sp.), prune
leafhopper (Edwardsiana prunicola)
and the white apple leaf hopper (Typhlocyba pomaria) that commonly feed
on almond leaves are not vectors of this
disease.
Milliron said weedy fields adjacent
to almond orchards could be a source
of the infection. There is little evidence
of tree-to-tree disease spread, but
infected trees, infected weedy grasses
and efficient vectors keep the pathogen moving. Irrigated pastures, weedy
grasses, alfalfa and permanent cover
crops are the most common habitat
for sharpshooters in almond growing
regions of California.
Wolter said the disease needs resident vegetation to act as a host plant
for the disease. Properly managing
resident vegetation can minimize the
inoculum present in an orchard. This
doesn’t mean bare ground is necessary,
he noted, but it helps to keep middles

HERBHICEIRDBEICEIDCE EC

mowed and tree rows clean if there is a
history of the disease.
It can be hard to distinguish between salt burn and ALS, which leads
to growers incorrectly diagnosing these
foliar symptoms. It is best to send in
leaf tissue samples for toxic salts to
confirm a diagnosis.

Control and Prevention

No chemical or nutritional treatments control almond leaf scorch. In
addition, no research or practical experience suggests that disease occurrence
is reduced by controlling the vectors
with insecticides.
USDA researchers previously
showed that rootstock susceptibility to the disease varies. Nemaguard,
research found, has resistance to
infection, isolating ALS infections to
the scion and eventually leading to
disease remission. Nemaguard is widely
planted in the San Joaquin Valley, but
not widely planted or adapted for the
Sacramento Valley. Since that work, the
Sacramento Valley has become heavily
reliant on Krysmk 86, which is untested as a Xylella fastidiosa host.
Finally, different types of Xylella
fastidiosa have very different biology.
There is some data showing one type
(multiplex subspecies) in the Sacramento Valley and another type (fastidiosa
subspecies) isolated in the San Joaquin
Valley. Due to differences in strain, it
is possible that varietal selection and
breeding efforts as well as other disease
management measures will have to be
distinct in the Sacramento Valley.

‘THERE IS A CONCERN

THAT ALS COULD
MOVE FROM A
MINOR ISSUE FOR
THE INDUSTRY TO
A POTENTIALLY
SERIOUS PROBLEM
AS THE CLIMATE
CHANGES.’

Early identification and removal of
trees in young orchards less than 10
years old may minimize the problem
and reduce additional tree losses. In
orchards 16 to 20 years old, living with
some infected trees until the orchard
is removed and replaced is an option.
However, that decision must depend on
what is around the ALS-infected block.
The infected trees may be jeopardizing
an adjacent newly planted orchard and
removal could be the best option.

FORORGAFNOIRCOPRROGADNUICCTPIORN
Pruning out early infections in a
single infected scaffold can be successful. However, cuts must be made at least
five feet below the lowest symptomatic
leaves to have any chance to save the
rest of the tree. The pruned trees should
be marked so they can be inspected the
following year to see if the disease has
been halted or if it has progressed.

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: AMERICAN PECAN COUNCIL

Pecan Federal Marketing Order 201

Five years in, pecan recognition, consumption and grower prices are up.
By AMERICAN PECAN COUNCIL | Contributing Writer

I

n 2016, after years of dreaming and
working to develop a Federal Marketing
Order (FMO), our historically divided
industry came together and established the
American Pecan Council for the common
goal of building awareness and demand
for American Pecans. In the beginning
stages of the FMO, consumer research
was conducted and showed pecans lagged
tremendously behind other major tree nut
commodities that had similar programs
in place for decades. The results validated
industry’s want and need to unify marketing efforts.

During the first quarter of 2020-21, the pecan industry saw pecans become the number one talked-about nut for the first time in pecan history
(photos courtesy American Pecan Council.)

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.
Our proprietary laminar-flow technology makes Flowcore the most thoughtfully designed and solidly built sprayer on the market, while our
modular system lets you configure a sprayer to meet your requirements. Let Flowcore help you unlock your orchard spraying potential!
CONTACT US TODAY FOR A QUOTE ON FLOWCORE ORCHARD SPRAYERS
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The APC is governed by industry
representatives from each growing
region, and every five years, growers
can vote to continue the FMO, making it one of the purest forms of local
government the industry has at its disposal. As you know, our industry just
went through its first referendum. The
original voting period was extended
through July 23 to ensure all growers
had a chance to vote. On Sept. 1, USDA
published that pecan producers voted
to continue their marketing order program applicable to pecans grown in Alabama, Arkansas, Arizona, California,
Florida, Georgia, Kansas, Louisiana,
Missouri, Mississippi, North Carolina,
New Mexico, Oklahoma, South Carolina and Texas. In light of these results
and the questions we continue to
receive, we put together an “FMO 201”
article to address the functions of an
FMO, what has been accomplished, and
look at what is to come.

along with supply and demand, but we
cannot set prices.

First Five

The pecan Federal Marketing Order
is still in its infancy stages compared to
other similar commodity FMOs. However, industry has made large strides
and boasts many accomplishments we
can celebrate from just five years of existence. Recall that the industry came
together and created the FMO in 2016.

Continued on Page 72

®

FMO Functions

Authorized by the Agricultural
Marketing Agreement Act of 1937,
marketing orders are industry-driven programs that help producers and
handlers achieve marketing success by
leveraging their own funds to design
and execute programs. Each order and
agreement is tailored to the individual
industry’s needs. The marketing order
authorizes data collection, research,
domestic and international promotion
activities as well as regulation of grade,
size, quality, pack and containers for
pecans grown in 15 states under the
oversight of USDA. Authorities under the marketing order support the
industry’s effort to thrive in a competitive marketplace. As a reminder, below
are the tools and functions of a Federal
Marketing Order broken down by what
the APC can and cannot do.
The APC cannot lobby, buy/sell
product, set prices or set tariffs. These
activities are not permissible under
the FMO and will not be approved by
USDA. We still do receive questions on
what APC is doing about prices. APC
is focused on increasing consumption, which moves supply and creates
a vacuum. Prices will hopefully follow

The program began hiring staff during
2017-18 gearing up for the work ahead
for the industry. A strategic plan was
conducted by Boston Consulting Group
in 2018-19 to develop a long-term
vision and plan of action for the future
of the pecan industry. In the 2019-20
year, APC implemented marketing programs, established the monthly pecan

re to Help
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20.8040
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copper. The micronutrients are completely
chelated with natural organic acids, amino
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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.
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industry position reports with handler
data and conducted the first round of
compliance audits to ensure accuracy
of the handler reporting forms. All
these activities were guided by the
results from extensive research and the
strategic plan. During 2020-21, we have
continued to build on those programs.
In the marketing realm, industry saw
big results in the first quarter especially,
where pecans became the number one
talked-about nut. This was a first in
pecan history!
Demand for pecans has accelerated
since the start of the FMO, with a 36%
growth in consumption. The results
from a third-party study required
by USDA known as a Fair Act Study
showed prices have grown or sustained
11% or 24 cents back to the grower. In
other words, according to the study,
prices would be 24 cents lower if it
wasn’t for the marketing and promotion that the industry is doing through
the FMO. We are seeing the first fruits
from all the hard work of the industry
and setting aside differences to unify
marketing efforts. Overall, inventory
has been moving, export volumes have
grown and pecans have dominated the
holidays. We are doing a great job as an
industry, and by working together and
sticking with the plan, we are seeing
the results!

What’s to Come

Now, the big question we get is,
“Where are we going from here? What’s
next?” There were many industry firsts
throughout the first five years of the
FMO’s existence. In addition to the
accomplishments mentioned above, we
have gathered all industry associations

For the first quarter of this year, pecans received a significant share of voice in
feature stories related to nuts.

together for recurring Pecan Congress
meetings, a quality assurance program
is currently in the works, and we have
developed a crisis communication
plan for the industry, so if there is an
outbreak or food safety issue, it is the
APC’s job to coordinate those messages.
APC also audits handlers on data. Prior
to the FMO, there were only estimates,
but APC has the authority to collect
mandated data and audit for accuracy.
We have much more in the pipeline, and with the induction of the
American Pecan Promotion Board,
we have an excellent opportunity for

the two complementary programs to
collaborate on understanding global
marketing conditions and conducting
consumer research in order to expand
domestic and international markets.
Stay tuned; in the upcoming year, we
will be writing articles that provide
updates on these programs and the
activities being conducted under each
of the key areas of focus for the FMO.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com
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Whether it’s a design-build project,
renovating and/or expanding an existing
building, Hilbers Inc. and Butler have the
expertise to see you through to the
completion of your pre-engineered metal
building project!
Proudly operating as 100% employee-owned.
We build structures and Relationships to last.

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.

OFFERS TOP TIER
NETWORKING
OPPORTUNITIES
November 03, 2021
Tulare, California

W

est Coast Nut magazine is
offering California tree nut
growers a rare opportunity to
network across the industry at the second annual California Tree Nut Conference in Tulare Nov. 3. In addition to
the usual continuing education seminars and industry trade show, growers
attending this year’s free event will hear
from California Agriculture Secretary
Karen Ross, who will discuss priorities
for the California Department of Food
and Agriculture and how the agency
will support nut growers in meeting
those priorities.

In addition, growers will interact with
commodity board leaders for the state’s
top nut crops in a leadership panel titled
“Where Are We Heading?” Panelists will

include Michelle Connelly, executive
director and CEO of the California Walnut Board and Commission, Richard
Waycott, CEO of the Almond Board of
California, Richard Matoian, CEO of
American Pistachio Growers, and Mark
Hendrixson, director of the California
Pecan Growers Association.

Systems in Tree Nut Crops” will feature
UC Davis irrigation experts Ken Shackel and Isaya Kisekka, as well as industry
suppliers, growers and consultants.
They will discuss existing and emerging
technologies to determine soil and plant
water status for data-driven irrigation
management in nut crops.

“Given the many challenges nut growers
have faced over the last year, we are
using our conference to address bigpicture issues that impact the bottom
line for nut growers in California,” said
Jason Scott, Publisher of West Coast Nut
magazine. “At the same time, we understand that continuing education and
networking opportunities with industry
suppliers are also important, and we
have plenty of that as well.”

After the trade show break and
post-harvest nutrition demonstration, CEU talks related to nematode
management and new technology for
monitoring and managing nut pests will
be featured. The California Tree Nut
Conference will be held from 7 a.m. to
1 p.m. at the Tulare County Fairgrounds
in Tulare. Registration is free and can
be done online at WCNGG.com or by
calling the JCS Marketing office at (559)
352-4456.

A morning panel on “Irrigation Technology and Automating Monitoring

EASY In-Person CEU
1.0hrs. DPR
2.5hrs. CCA 1.0hrs. FREP

Updates from our panel of:

TREE NUT INDUSTRY LEADERS

(All pending approval)

FREE EVENT
FREE INDUSTRY LUNCH
CE CREDITS OFFERED
PRIZES
LIVE TRADE SHOW
Register Online Today

WCNGG.com/2021CTNC

Or for more information call: 559-352-4456
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LEADERSHIP ACROSS THE INDUSTRY

7:00 AM
Registration / Trade Show

Agenda

Trade Show, Nutrition Panel Demo, Getting most out of
Post-Harvest
(0.25 DPR | 0.50 CCA)

KAREN ROSS
      

8:00 AM
CDFA Priorities for the Tree Nut
Industry; Overview of
Pollinator Coalition
California Ag Secretary Karen Ross will outline priorities for CDFA,
including soil health, carbon sequestration, and IPM, and how the
agency will support nut growers in implementing those priorities.
Then Ross and Laurie Davies Adams provide an overview of the
new California Pollinator Coalition and plans to scale up efforts to
protect pollinators in California.
MODERATOR: Jason Scott, Publisher, West Coast Nut Magazine
Karen Ross, California Secretary of Agriculture, CDFA
Laurie Davies Adams, Pollinator Coalition

8:40 AM

Tree Nut Industry Leadership Panel:
Where Are We Heading?

Interact with top leaders in the various tree nut segments as they
share their ideas about the future of the nut industry and where it
is headed.
MODERATOR: Jason Scott, Publisher, West Coast Nut Magazine
ALMONDS: Richard Waycott, CEO, Almond Board of California;
WALNUTS: Michelle Connelly, Executive Director and CEO, California Walnut
Board and California Walnut Commission
PISTACHIOS: Richard Matoian, CEO, American Pistachio Growers
PECANS: Mark Hendrixson, Director, California Pecan Growers Association

9:30 AM
Break / Trade Show
Post Harvest Nutrition
Demonstration
Demonstration related to getting the most out of post harvest
nutrition programs.
JW Lemons, JWAgronomics

(0.25 DPR | 0.50 CCA | 0.50 FREP)

10:30 AM
Irrigation Technology and
Automating Monitoring
Systems in Tree Nut Crops
Panelists will discuss existing and emerging technologies to

determine soil and plant water status for data-driven irrigation
management in nut crops. Why pressure bombs are important
for evaluating stress to time irrigations, the difficulty in adoption and new work to automate the process and make it easier
for growers. Further discussion of new technologies such as
cosmic ray soil moisture sensing to collect data across the
orchard and automated devices to measure stem water
potential.
Ken Shackel, UC Davis Professor of Pomology
Isaya Kisekka, UC Davis Professor of Irrigation
Ryan Kaplan, Pressure Bomb Express
Nathan Azevedo, WaterLabs

(1.00 CCA, 1.00 FREP)

11:30 AM
Industry Sponsored Talk
TriCal: Nematode
Management in California
Tree Nut Crops
A look at identification of nematodes in nut orchards, potential
management tools and considerations for management
decisions.
Kristi Sanchez, Senior Researcher / Nematologist, TriCal Diagnostics

(0.50 DPR | 0.50 CCA)

12:00 PM
Industry Sponsored Talk
Semios: New Technology for
Monitoring and Managing
Insect Pests in Nut Crops
A look at automated camera traps, spray timing tools and

variable rate mating disruption to automate pest management
for nut crops based on conditions in the orchard. Overview of
pest behavior and management of navel orangeworm, codling
moth, oblique banded leaf roller and other nut pests.
Abby Welch, Entomologist / PCA, Semios

(0.50 DPR | 0.50 CCA)

12:30 PM
LUNCH
1:30 PM
Adjourn

Organic
Almonds
Made Easy

With the Super High Density Hedged System

Super High Density
Almond Advantages
TOTAL MECHANIZATION

From the moment of planting

HARVEST OFF THE TREE

1 pass using over-the-row harvester!

HIGH YIELD FOR GROWERS
EARLY ENTRY INTO PRODUCTION
(Almost full production in Year 3)

Harvest Direct From
the Tree at Hull Split!

LESS LABOR

This reduces the amount
of time hulls are open and
will potentially eliminate
aﬂatoxins and crop
damage due to pest and
diseases.

LESS WATER NEEDED TO GROW
ALMONDS

Eliminate the Need for
Weed Control!

MEETS

By harvesting off the
ground, weed management becomes less
important making it easier
to grow Organic Almonds

Current 800 acre SHD Almond orchard
being planted in Kern County!

(Picture taken January 2021)

The SHD Hedged System is grown on size a controlling rootstock called Rootpac™ 20.

For more information, please contact:
Grower Relations Manager

Grower Relations Representative

Melissa Steidlmayer Omar
Navarro
Serving Merced to South Counties
Serving Stanislaus to North Counties

(530) 812-3398
Scan to Watch Our Video
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