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Seasonal Pest Management Task: Insect Monitoring in Almond
and Walnut Orchards
Monitoring for insects and diseases is a vital part of any pest management program in
nut crop production. Although pest monitoring is a continuing process, March-April is that
time of the year when growers and pest control advisers actively begin monitoring for
insects by deploying the traps, scouting the orchard for the presence of the different life
stages, and the crop damage. Trap-based monitoring are often tied with the degree-day
models which help to make pest management decisions.
See full article on page 10
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PACIFIC FLATHEADED BORER

Appears in Healthy Walnuts

Figure 1. Size of
Pacific flatheaded
borer larvae when
compared to a quarter.
All photos courtesy of
Jhalendra Rijal.

By CRYSTAL NAY | Contributing Writer
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018 SET A NEW PRECEDENT
for the Pacific flatheaded borer
(PFB), Chrysobothris mali, when
the pest was found in several healthy
and mature walnut orchards in Central
California.
This insect is no stranger to
California’s Central Valley, having been
around for about 100 years. But, the
borer was historically more isolated,
targeting only occasionally and appearing in weaker trees, such as those with
sunburn, canker, or other injuries or
disease.

The discovery of last year’s increase in
walnut infestations has sparked intrigue
and concern for both growers and
researchers.

small, but now they are attacking all the
other areas of the tree, and the problem
is growing.”

“2018 was a year we saw more
problems in walnuts,” said University
of California Cooperative Extension
(UCCE) area Integrated Pest
Management (IPM) advisor Jhalendra
Rijal. “Before, the Pacific flatheaded
borer would attack the weaker portion
of a tree, and their impression was

The Culprit
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A beetle species of woodborers, the
Pacific flatheaded borer can measure
from 0.5 inches to .75 inches (12-19
mm) long as an adult, with a dark
bronze body and copper spots on the
wing covers, creating a metallic sheen.
A full-grown larva has a flattened body
whitish in color, with an amber-colored head.
Usually found in riparian and forested areas, the increase—and move—of
PFB infestation can be attributed to a
few factors, with researchers gearing
up to learn more. For one, infestation
increase can be simply correlated to the
increase in walnut acreage. It can also
be attributed to the uncharacteristic
dryness of previous years. The nearby
forest areas were very dry, which also
resulted in severe fire damage, and may
have encouraged the beetle’s stronger
push into the Central Valley.

Northern California
209.603.9244

Christeen Abbott-Hearn

Central and Coastal California
559.334.7664

While this pest has caused problems before, complications occurred
mostly in smaller trees overexposed
to sunlight, where split bark allowed
for easy entrance. Starting in spring or
early summer, the Pacific flatheaded
borer finds bark cracked from sunburn,
and enters the wood to lay eggs. This
can occur in either the trunk or the
branches. The larvae hatch and feed on
the cambium layer, which puts them
below the bark, but still not yet into the
wood of the tree.

"Starting in spring or early summer, the Pacific
flatheaded borer finds bark cracked from
sunburn, and enters the wood to lay eggs."

Research

Rijal, with United States Department
of Agriculture (USDA) Forest Service
Research, will begin to study Pacific
flatheaded borer issues in walnuts. With
the new change in the insect’s pattern,
and therefore no specific numbers to
pull from, they are working together on
a survey to gather statewide information on orchard health and infestation
status, and to educate growers.
“In 2018, I visited a minimum of ten
orchards that had a flatheaded borer
issue,” said Rijal. “I would normally see
it in young walnuts or cherries, and get
about 1-2 calls per year about it. 2018
was a different scenario.”

BUILDING

SUCCESS
BA2 var. (PP#28,466)
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As this borer grows, it continues
to travel deeper into the tree, where
it continues to feed and settle. In the
fall, the beetle bores into the heart of
the wood, where it remains sheltered
through winter. Like most insects, it’s
most likely that the mature larva doesn’t
feed in winter, which makes burrowing
deep into a tree ideal for shelter. The
adult beetle emerges from the tree the
following spring to late summer.
Trees can still survive PFB infestation. However, if infestation allows the
pest to encircle a whole branch, it can
interrupt the flow of nutrients and wilt
the branch, increasing the tree’s susceptibility to other ailments.

Put the Burchell Difference to
work for you today, building a
better future for you, your
family and your business.

These orchards, visited over a threemonth period, are located in the eastern
sides of the Stanislaus and San Joaquin

Continued on Page 6
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“Most of the time, growers don’t
know they have an insect issue.”

Figure 2. Oozing sap can be an indicator of PFB
presence in trees.

Continued from Page 5
counties. PFB damage was discovered randomly throughout the entire
tree—from the trunk to the limbs and
branches, and out to smaller twigs. The
tree age ranged from 2-20 years, with
trees in the two-year range experiencing
infestation on the trunks only.
Many calls started as a concern that
growers’ trees were sunburned or had
canker. “It could be a compounded
problem,” said Rijal of the possibility
of trees having multiple complications. UCCE experts began looking at
orchards, other growers began looking
into their own orchards, people started
talking and looking for symptoms of
the flatheaded borer, and they were
finding it.
“Growers remove dead branches
and such, but they can’t see the insect

Figure 3. Pacific flatheaded borer infestation on
branch.

inside the wood unless they cut inside it
and look for the larva,” Rijal explained.
“Most of the time, growers don’t know
they have an insect issue.”

Prevention and Cultural
& Chemical Solutions

Walnut growers can work to identify
a PFB problem in their trees by looking
for some telltale signs of infestation.
Always clear dead branches, and flag
branches if you see larvae inside
the bark. When the beetle emerges
in springtime, it leaves noticeable
D-shaped exit holes. When the beetle
feeds on the wood, the trees react to the
invasion by producing an oozing sap
that creates a light brownish stain on
the tree.
Currently, for prevention, Rijal is
stressing common—and very important—practices: in winter time, prune

Figure 4. Pacific flatheaded borer larva and its
feeding channel.

and remove dead or weak branches and
limbs; use a 1:1 mix of water and white
latex paint and paint the trunks for
smaller trees, preventing sunburn.
“These can help to minimize infestation while we work to find out more
about this insect’s seasonal phenology,
and control options, including insecticide,” said Rijal.
The research at this point is about
understanding the basic biology and
phenology of this insect in California,
starting with testing trap types that are
used to monitor similar types of insects
in forest and landscape systems. With
the emergence of the beetles in spring
or early summer, it’s important to track
them and see how long they last.
“If they have an extended period
of emergence,” said Rijal, “It can be
challenging to control because when
you start targeting them to control them,

Continued on Page 8
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Continued from Page 6
you have a longer period you will have to cover.”
The plan is to test some selected insecticides in a few orchards, so that growers
have a tool to use if the control is warranted. As for the infestation problem
as a whole, now is the time to act and gather as much research information as
possible in order to curb the insect’s transition. While nothing radical is forecasted for the immediate future of walnuts, Rijal anticipates similar infestation in
2019, based on the changing scenario of PFB habits. The current Pacific flatheaded borer infestation is still sporadic in nature, and doesn’t warrant any panic.
However, growers and pest control advisors (PCA) need to be more vigilant
about what is happening in their orchards. Indications and symptoms are very
important.

If you are dealing with Pacific
flatheaded borer in your orchard, and
would like to share your information to
help understand this pest better, please
contact UCCE IPM advisor Jhalendra
Rijal at jrijal@ucanr.edu.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

Splitting or peeling bark may be a larval feeding
ground for Pacific flatheaded borer, also see the
D-shaped adult exit holes.
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INSECT MONITORING
IN ALMOND AND
WALNUT ORCHARDS
By JHALENDRA RIJAL | UCCE Area IPM Advisor, Merced, San
Joaquin, and Stanislaus Counties

M

ONITORING FOR INSECTS
AND DISEASES is a vital
part of any pest management
program in nut crop production.
Although pest monitoring is a continuing process, March-April is that time of
the year when growers and pest control
advisers actively begin monitoring for
insects by deploying the traps, scouting
the orchard for the presence of the different life stages, and the crop damage.
Trap-based monitoring are often tied
with the degree-day models which help
to make pest management decisions.

Use of Degree-days Models

Insect trapping provides a basis to
determine the biofix date (i.e., beginning of the insect activity following the
winter) at which the degree-day calculation starts. In a general sense, biofix
is the date when the targeted insect is
captured consistently in the trap. Since
insect development is regulated by the
external environmental conditions
(mainly temperature), insect flight
activities (initiation, peak, cessation
of seasonal flight) are dependent on
temperature. We use degree-days (calculation of the heat accumulation over
time by using lower and upper-temperature thresholds) to predict the
insect developmental stage in certain
days or weeks for making appropriate
spray decisions.
Degree-day models are available
for major worm pests of the nut crops
such as navel orangeworm (NOW) ,
codling moth, Oriental fruit moth,
peach twig borer. UC IPM website has
provided a platform for these models.
Growers, pest control advisors (PCAs)
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to 5: BMSB first instar nymphs after they hatch from the eggs in almond leaf.
y often lay 28 eggs; Photo credit: Jhalendra Rijal

SEASONAL PEST MANAGEMENT TASK:

BMSB first instar nymphs after they hatch from the eggs in almond leaf.
They often lay 28 eggs. All photos courtesy of Jhalendra Rijal.

and other professionals can access
these models via this URL, (http://ipm.
ucanr.edu/WEATHER/ddretrievetext.
html) or simply by googling ‘UCIPM
run degree-days.’ In this webpage,
degree days models are available for
the number of insects (see the list in
the page). You can select the pest (e.g.,
codling moth); select the crop of your
interest (e.g., walnut). On the next
page, you have the options to select the
County (e.g., Stanislaus), biofix date
(e.g., March 29), and end date (i.e., for
determining the period that you are
interested in running the model) and
then hit the ‘continue’ button. Next,
you can select your local weather
station (i.e., CIMIS # 260, Modesto or
NCDC#6168, Newman) for the weather
data. You can also utilize the map link
if you are not sure which station is the
best representative of your orchard location. Make sure that the temperature
available for the time period of your
interest. If you have access to weather
data from other sources, you have an
option to upload that data as well. Once
you hit the ‘calculate’ button, you can
see the calculated degree days (daily
and accumulated) for all dates from
biofix to the end date entered. Contact
your local University of California (UC)
Advisor if you have further questions
on this.

Insect Trapping and
Orchard Scouting

Timely utilization of available monitoring tools is essential for effective
navel orangeworm management. Winter
sanitation (removal and destroying
the last-season mummy nuts from the

orchard) is considered as the foundation of navel orangeworm (NOW)
control. Mummy nuts harbor NOW
larvae during the winter and also serve
as the only food source to support the
first-generation larvae when seasonal
nuts are not yet suitable for larval
survival. Assessing the percent mummy
infestation and the number of larvae
per mummy nuts can help to estimate
the carryover potential of the winter
population to the season. In almonds,
put navel orangeworm egg traps out by
March 15 (South San Joaquin Valley)
or by April 1 (North San Joaquin and
Sacramento Valleys). Use black egg
traps filled with the bait (e.g., almond
meal) + 10 percent crude almond oil.
Some PCAs use other baits as well such
as ground pistachio or almonds, etc.
Hang the traps on the north side of
the tree, at least five trees in from the
edge. Since the egg capture rate is highly
variable among traps, a greater number
of traps is better, with a minimum of
four traps per orchard. Set the biofix
based on the egg trap. The biofix is the
first of the two dates when egg numbers
and number of traps with eggs increase
for at least two consecutive sampling
periods or when 50 percent or more
of the traps have eggs. Check the traps
one to two times per week, clean the
trap surface after each inspection, and
replace the bait as needed.
The use of the ovibait traps (i.e.,
wing or delta traps baited with ground
almond or pistachio to attract females)
has become more and more common in
the past two to three years. These traps

Continued on Page 12
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Continued from Page 10
are known to capture mated and relatively older female moths. Although
these traps capture substantially a
smaller number of moths compared
to the pheromone traps, ovibait trap
information is considered more reliable as their number is more strongly
associated with the crop damage at
harvest in almonds based on a study in
the south San Joaquin Valley. Also, the
ovibait traps can be used to track NOW
flight of the orchard under mating disruption influence as pheromone traps
are not useful to track seasonal flight
for those orchards. Due to the potentially short active distance of the bait
(kairomone), wing trap performs better
compared to the delta trap although
the latter is more user-friendly. A
new type of lure which has Phenyl
Propionate (PPO) as the attractant is
currently available with the commercial name ‘NOW Female/Male Lure’
and is intended for the orchards under
mating disruption influence. PPO is
a proven attractant to capture NOW

adults in nut crop orchards based on
several published peer-reviewed articles.
NOW pheromone trap which attracts
male moths can be used to track
seasonal NOW activity in the orchard
without mating disruption. These traps
should be placed in the almond orchard
before April 1. In the orchard with
NOW mating disruption, use of the
pheromone trap especially in borders,
low-lying areas is also recommended to
assess whether the mating disruption is
working. Negligible to no moth capture
is the indicator that mating disruption
is working properly.
Leaffooted bug (LFB) may not be
a big issue in every almond orchard
every year, but they can cause a severe
economic loss when they occur. The
LFB adults overwinter outside of the
almond orchard in other hosts (e.g.,
pomegranate, under the bark of eucalyptus, cypress, or juniper trees, etc.)
and protected spots (e.g., woodpiles).
They move to the orchard during
March-April and attack young nuts.
Early infestation on nuts before the
shell hardening causes aborted nuts,
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internal gumming and staining nut
shells. Feeding on the young nuts
may lead to significant nut drops.
Unfortunately, we don’t have a specific
trap/lure to monitor LFB activity in
the orchard. Thus, regular scouting in
the orchard to look for eggs, live bugs
and dropped nuts, are the ways to
detect the presence of leaffooted bugs
in the orchard. Almond varieties such
as Fritz, Sonora, Aldrich, Livingston,
Monterey, and Peerless are more susceptible to LFB damage. Native stink
bug (Green, Redshoulder, and Uhler
stink bug species) attacks can produce
similar signs of feeding on developing
almonds, including nut drops, but this
will happen usually later in the season
(June), compared to March-April as in
the case of LFB. Don’t get confused by
the signs of the true bug (i.e., stink bug,
and LFB) feeding damage (clear discharge from the nut, with the bacterial
spot infection (amber color discharge).
Sometimes, other physiological causes
gummosis with a clear discharge, but
when you cut the nut, you should
be able to see the sign of feeding
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PERCENT DAMAGE BY ANTS TO ALMONDS ON THE GROUND IN AN ALMOND ORCHARD
No. of colony entrances per 5,000
sq. ft. in spring

15
45

"

185

Days nuts are on the ground

4
0.9%
1.4%
2.0%

7
1.6%
2.3%
3.6%

10
2.1%
3.2%
5.0%

mouthpart in the case of bug damage.
Brown marmorated stink bug (BMSB) is a new invasive stink bug species that has begun to cause damage
to almonds in the northern San Joaquin Valley. BMSB
feeding can begin as early as mid-March when they begin
to migrate into the orchard from overwintering shelters
and may be present in the orchard throughout the season.
BMSB are capable of doing damage to the almond kernel
throughout the season after that initial migration in the
spring.
However, early season feeding (from the fruit set to
before shell hardening) seems to be serious as adult
feeding at this time can cause substantial nut abortion and
drop. The major feeding signs on developing nuts include
gumming nuts with multiple feeding spots, yellowish nuts,
the presence of the feeding sign (i.e., pinholes), and presence of the cork spots internally on the hull. Some of the
symptoms of BMSB damage resemble leaffooted and other
stink bugs, but the severity and timing of damage seem to
be different. BMSB damage occurs as early as mid-March
and seems to continue for a few weeks to months. In
the northern San Joaquin Valley in the 2018 season, we
observed a substantial almond fruit drop in a few orchards
infested by BMSB during April, with damaged kernels
from later feeding. We also observed multiple feeding sites
(up to 13 pinholes) within the fruit and multiple numbers
of injured fruits in a cluster within the branch, and these
patterns are less common in the leaffooted bug infested
nuts. We also noticed the higher level of BMSB activity and
damage in edges next to the other host trees such as ‘tree of
heaven’ and potential overwintering shelters (e.g., houses,
barns, wood piles). BMSB is a landscape-based pest and
tends to switch hosts among different host crops within the
season.
For monitoring, commercial traps and lures that attract
both nymphs and adults of BMSB are available. We recommend using the sticky panel (9 x12-inch double-sided
sticky trap) that can be affixed to the top of a 5-foot long
wooden stake, 1-foot of which is pounded into the ground
(Photo 1). The traps should be placed in a border-tree row
facing an open field or other potential overwintering sites.
In addition, we recommend conducting visual sampling of
the orchard for stink bug and damaged nuts is important
as trap counts may not always represent the population
density. The visual observation should also be focused on

14
3.1%
4.7%
7.0%

"

Photo 1. BMSB adult feeding damage to
developing almonds.

21
4.9%
7.0%
11.1%

border trees.
For spider mites and their predators in almonds, start
monitoring orchards biweekly from March-May, and weekly
after that. Early damage is indicated by the lightly stippled
Photo
1; BMSB adult feeding damage to developing almonds, photo credit
leaves
(http://ipm.ucanr.edu/PMG/T/I-AC-TSPP-CD.113.
html) likely seen in the lower and interior portion of the tree
canopy. Take a minimum of 75 leaves from 5 random trees
and inspect the leaves using a hand lens for the presence of
mites and mite predators (No need to count the eggs and
mites). Sampling before July 1 should focus on ‘hot spots’ of
the orchard (i.e., area near to the dirt roads, weak trees, and
edges). Follow the sampling guidelines for details, http://ipm.
ucanr.edu/PMG/C003/m003fcspdmites02.html).
Continued on Page 14
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Continued from Page 13
Ant colony survey begins in June in
the upper San Joaquin Valley and AprilMay in the lower San Joaquin Valley.
Select five locations within the orchard
(~1000 sq. feet per location). Count a
total number of ant colonies from the
sampled area and compare it with the
Table above to estimate the potential nut
damage at harvest. The longer the nuts
remain on the ground after the harvest,
the more damage you can expect.
For the San Jose scale, put out pheromone traps by March 1. For peach twig
borer, the time to put the traps out is

mid-March. Follow this link, http://ipm.
ucanr.edu/PMG/C003/m003bcsanjosescale.html to learn more about how and
when to set up traps and monitor San
Jose scale and peach twig borer.

Walnuts

In walnuts, the activity in codling
moth in the upper San Joaquin Valley
begins from late-March to early-April.
Hang codling moth traps with 1x lures
(standard 1-mg pheromone lures) at six
to seven feet height on trees in March to Necrotic spots internally in almonds by BMSB
feeding.
determine biofix and start accumulating
degree-days. BiofixPhoto
is the first
date when
and sunset
temperatures
have
reached
2: Necrotic
spots internally
in almonds
by BMSB
feeding;
Photo credit:
moths are found consistently in traps,
62°F. Keep in mind that if your orchard
or nearby orchards are under codling
moth mating disruption, the 1x trap is
not useful for biofix/degree-day calculation due to very few to no moth capture.
So, if you have one of these situations,
we recommend using both 1x and
CM-DA combo trap. The combo trap
attracts both male and females, and it is
*
useful to know the seasonal flight patterns. No moth capture in the 1x trap is
the indicative of disruption happening.
In addition to traps, conducting nut
sampling for damage particularly near
the end of each generation is important.
For the damage evaluation, look for the
larvae entry points packed with the
larval frass (excrement) in nuts. Based
on 1000 nuts sampled, damage exceeding one percent (after 1st generation) or
two percent (after 2nd generation) may
result in >5 percent damage at harvest.
Not only that, codling moth damaged
nuts are vulnerable to navel orangeEXTINGUISH ANTS IN YOUR ORCHARD
worm infestation which has become
Stop problem ant infestations from taking a bite out of your profits by using
a major insect problem in walnuts in
Extinguish Professional Fire Ant Bait. Its grower friendly label solves the
recent
years. Follow UCIPM guidelines
problems that make ant control difficult and inconvenient because it can
for other details, http://ipm.ucanr.edu/
be used everywhere ants colonize.
PMG/r881300211.html
Extinguish Professional Fire Ant Bait features:
Like almonds, winter sanitation is
an important method of controlling
• Controls Southern (California) fire ants,
Pavement ants and Red Imported fire ants
navel orangeworm in walnuts. Before
husk-split, early season NOW utilizes
• Approved for ALL CROPS
nuts that are damaged (by codling moth
• A usage rate of 1 – 1.5 lbs per acre
sunburn, blight, mechanical injury)
for egg laying. All sound nuts become
• Available in economical 25 lb bags
vulnerable to NOW damage after the
See label for ants controlled by Extinguish Professional Fire Ant Bait.
husk-split in walnuts. Use pheromone
traps for monitoring NOW adult activTo learn more about Extinguish Professional Fire Ant Bait
ity in the orchard. If your orchard has
and to find a list of regional sales representatives near you,
NOW mating disruption, you should be
visit CentralAntControl.com or call 800.347.8272.
able to see very minimum to no moth
®

®

*

®

®

Always read and follow label directions. Extinguish is a registered trademark
of Wellmark International. ©2017 Wellmark International.
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For spider mites and
their predators in walnut,
map out the area for
sampling. In June-August,
sample leaves from 10
trees (10 leaflets/tree
from both high and low
branches), look for the
presence of the spider
mites, predator mites, and
sixspotted thrips. Based
on the UCIPM Guidelines,
the treatment thresholds
can be different for the
BMSB damage showed up in almonds at harvest.
orchards
based
on thePhoto
pest management
Photo 3: BMSB damage showed up in almonds at harvest;
Continued from Page 14
program (with/without broad-speccredit: Jhalendra Rijal
trum insecticide). In the orchard with
catches in the traps.
no pyrethroid/organophosphate use,
The ideal time for the walnut scale
no treatment is necessary when >50
monitoring and treatment is during
percent of the leaves have predator
the delayed-dormant period. However,
presence but treat at 20-50 percent mite
if you miss that opportunity, put out
infestation level if <50 percent leaves
double-sided sticky traps in May to
have predators. In the orchard with
determine the crawlers’ emergence and
pyrethroid/organophosphate use, <10
treat the crawlers with insect growth
percent leaves with predators, spray at
regulators (Centaur or Seize).
10 percent mite infestation but spray
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at 20 percent infestation level if >10
percent leaves have predator presence.

Use of Mating Disruption

April is the time to apply mating disruption products for navel orangeworm,
codling moth, peach twig borer and
Oriental fruit moth in the field. Several
mating disruption products under three
formulations (sprayable, hand-applied,
and aerosol dispensers) are available for
codling moth, and two types (hand-applied MESO and aerosol dispensers)
are for navel orangeworm. It is recommended to use these dispensers before
the beginning of the expected first flights
to cover the entire season.
For navel orangeworm, 5 commercial mating disruption products from
4 companies are available (SuterraPuffer NOW, Semios-NOW Extra,
Semios-NOW Eco (organic), Pacific
Biocontrol-Isomate NOW Mist, and
Trece-Cidetrak Meso (organic/conventional). Application considerations for
navel orangeworm mating disruption

Independence®
self-fertile almond

Patent #20295

4 ft.

ONE shake
ONE harvest
NO BEES.

Sticky panel trap with lure for BMSB
monitoring.

products in the orchard:
oto 4: Sticky panel trap with lure for BMSB monitoring. Photo
• Timing: Apply before the moth
urtesy of Jhalendra
emergenceRijal.
time in the spring (before
April 1 if possible). Follow the
product label.
• Distribute the dispenser units in a
grid pattern, plus few more in upwind
edges to compensate for the influence
from the wind.
• Consider orchard size, wind direction, edge-effects, etc. while applying
these products. Every orchard is
different.
• Select the limb closer to the center
of the tree at upper 1/3 of the tree height
to hang the dispensers and apply in a
way to avoid direct insecticide sprays
on them.
• Make sure nozzle is pointing away
from foliage and limbs (3-foot clearance
if possible)
• Make sure the dispenser units are
working before applying to the field.
Growers can discuss the strategy of
using mating disruption with their PCAs,
product representatives, and Area IPM
Advisors so that the benefit can be maximized with efficient pest management
planning. Use of the mating disruption
may need to combine with other control
tactics including insecticide. Despite the
effectiveness of the mating disruption in
reducing the navel orangeworm damage,
the mating disruption should not be
taken as a replacement for the winter
sanitation and early harvest practices.

Independence® blooms with Nonpareil &
is harvested 2 to 3 days before Nonpareil.

Discuss the advantages of Independence®
self-fertile almond with your sales rep today!

209-874-1821
800-654-5854

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

www.davewilson.com
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An Update on Irrigation Research

IN WALNUTS
By JULIE R. JOHNSON | Contributing Writer

H

ELPING CALIFORNIA
growers stay competitive was
one of the main goals of Allan
Fulton's presentation, Past and
Present Irrigation Research and
Looking to the Future, during this
year's Walnut Trade Show at the
Yuba-Sutter Fairgrounds.
Fulton, an irrigation and water
advisor covering Tehama, Colusa,
Shasta and Glenn counties, explained
the need for documentation of
general crop water usage, the pursuit
of high yields and good nut quality,
and optimizing water and energy
costs—all in relation to irrigation
needs, timing and systems.
“We work to try and understand
tree and crop response to water management decisions,” he added. “Our
goal is to support healthy, long living
orchards.”
Another point of emphasis he
shared was encouraging stewardship
of water resources,

Stewardship of Water Resources

“We want to encourage stewardship of the water resources to help
respond to some of the issues we are
dealing with, the Irrigated Lands
Regulatory Program (ILRP) and now
SGMA (Sustainable Groundwater
Management Act), and uncertainties
about supply,” Fulton said.
In addition, what researchers are
looking for is to develop tools to
make site specific water decisions and
not have to work just with generalities, he added.
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Precise Application of Irrigation

Inefficient irrigation of walnut trees
can result in a number of unwanted outcomes and problems, such as reduced
nut size, sunburn, increased pest
and disease pressure, damage to root
systems and wasted costs.
“One of the things I have worked on
over the years is trying to get a handle
on actual water consumption during
establishment years,” Fulton said. “My
research has shown that during the first
year, actual water consumption is right
around 14 or 15 total inches.”
He believes precise application of irrigation water is very important during
year one after planting.
“One of the things I want to share as
a reminder is for the first year trees that
have been transplanted, and I think we
have seen a lot of advancement in this
over time, is that it is really important
to have an irrigation system that precisely places the water where the root is,
and one that can dose it out in small but
frequent doses to that small root cell,
particularly with the potted plants we
are now seeing,” Fulton said.
During the second year, he reported
evapotranspiration (ETc) to be somewhere around 21 inches total.
The third year ETc jumped quite a bit
to 38 inches.
“What happens during that second
and third year is that we see a shift in
the irrigation system from the sprinkler
with the cap on it or the drip irrigation targeting the transplanted root
system, to now taking the cap off and
going to full coverage sprinkler system,”

Fulton said.
By the fourth year, research
found approaching levels for a
mature canopy to be around 40
inches, and to continue in those
numbers from that point on.
“These are general estimates of
actual water consumption, and
this isn’t irrigation need necessarily, we have to keep in mind
that we do get quite a bit of rain
that distorts the whole profile,”
Fulton said. “We should be able
to get six, eight, 10, and even 12
inches of storage out of in-season
rainfall depending on the soil
types and the rooting depths of
the soil. These are just consumption numbers, and not necessarily
irrigation requirements.”
Researchers have also been
trying to update the walnut crop
grow efficience used with the
CIMIS (California Irrigation
Management Information System)
weather stations.

General Water Usage and
Crop Development Phases

Another area of continued
research is the “general water
usage and crop development
phases.” This study covers specific
irrigation needs ranging from
pollination in March, through
rapid leaf, shoot growth and
external walnut sizing; to shoot
growth slows, internal walnut shell
and kernel development increases;
then walnut kernel mature, hull

This year's higher-than-normal amount of rainfall will have an impact on irrigation starts
and needs in walnuts this spring. Photo courtesy of Julie R. Johnson.

Allan Fulton, Irrigation and Water Advisor for Tehama, Colusa, Shasta
and Glenn counties, shares his Walnut Day Trade Show presentation at
the Yuba-Sutter Fairgrounds this year on Past and Present Irrigation
Research and Looking to the Future. Photo courtesy of Julie R. Johnson

split, harvest; and finally floral and veg- to be around seasonal ET of 40 inches
etative bud development for next season. total, Fulton reported, with the monthly
From March through November, the
ET in inches to rise from 2.8 in April,
phases general water usage is estimated
to 5.1-May, 7.1-June, to the highest at

8.7-July, and then starting a decrease
from 8.0 in September down to 0.3 in
November.
Continued on Page 20
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With Six Generations of
Farming We Have the
Roots You Can Count On!

“There are many things going on
through the development phases and
you want to have an understanding of
what crop stress does to those different phases and how irrigation impacts
those factors,” he said. “What does crop
stress do to those different phases? Does
it interfere or stimulate those different
phases? These are important things we
need to know.”
Fulton explained there are two
yield components—number of nuts
harvested and weight on the nuts. He
followed this with the question, “How
can mid and late season water management decisions affect these two
components?”

Multi-year Irrigation Trial

All Walnut
Varieties
80 Years of Walnut
Growing Experience
Mark Crow 209-602-8394
Norman Crow 209-988-4570
WWW.ORESTIMBANURSERY.COM
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Utilizing information from a multiyear irrigation trial on that very subject,
researchers determined mid and late
season water deficits can reduce shoot
growth, and subsequently fruit bearing
canopy depending upon severity of the
water deficit. The same was found for
bud fruitfulness and substantial reduction in walnut yield.
“Observed risks from mid and late
season water deficits to walnut production included reductions in edible
kernel and nut value,” Fulton said. “Also,
increased incidence of tree decline
and death.”
Essentially, what researchers garnered
from the study, he added, is that when
the team invoked stress during the
summer, the buds would stay dormant
the next year and wouldn’t push at all.
“The other thing that happened, those
that did push were more likely to just be
leaves and not have flowers, and those
that did push, that had flowers, they
all tended to be a single flower and not
a double or triple,” Fulton said. “So, a
long story short, we saw this in both
test orchards, both in Tehama and San
Joaquin counties.”
Overall, he noted, they saw 24 to 42
percent less fruiting and actual walnuts
after three consecutive years of stressing
the orchards.
“It became very clear that stress especially in mid-season is not a good thing,
largely as it affects the fruitfulness
Continued on Page 22

A scaffolding system used by irrigation
researchers to access the top of walnut orchard
canopies to read evapotranspiration. Photo
courtesy of Allan Fulton.

Discussing the goals of irrigation research
and helping California walnut growers stay
competitive was the topic of Irrigation and
Water Specialist Allan Fulton’s Walnut Trade
Show presentation this year. Photo courtesy
of Julie R. Johnson

CALIFORNIA WALNUTS

TARGETING RETAILERS AND FOOD MANUFACTURERS

TO INCREASE SALES
Retail Grocery
After strong sales gains1 from our 2018 events, our retail display program will
expand in order to build greater awareness among consumers during American
Heart Month in February as well as additional produce promotions during the
summer months. Our retail program is designed to generate displays for added
awareness and to drive sales right at the point of purchase during non-traditional
buying seasons, in order to increase volume and consumer purchases.

Heart Health
in a Nutshell

Celebrate

American Heart Month
with California Walnuts
California Walnuts are a
good-fat food that bring
flavor, texture and
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1
Source: IRI, February 2018 vs. February 2017
*Heart-Check food certification does not apply to recipes unless expressly stated. See heartcheckmark.org/guidelines. Supportive but
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fat, 2.5g of monounsaturated fat, 13g of polyunsaturated fat including 2.5g of alpha-linolenic acid - the plant-based omega-3.
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Continued from Page 20
of the buds for the next year, and is
progressive and accumulative over time,”
Fulton stated.
One of the end results from the study
was more research focused on early
season water management, he added.
The majority of water used in a
walnut orchard occurs from late June
through September.
“The important thing is that through
the relatively low period of water, from
early April through May, it is something
to be careful about to not be too aggressive with water,” Fulton explained.
Two general concerns Fulton said
he hears in conversations throughout
the industry about early season water
management is being too aggressive
due to a concern for loss of deep soil
moisture, and the flip side of being too
cautious, delaying start with a concern
for tree loss.
“There is a line of thought, the

concept that with very aggressive
early season irrigation, you get the
tree growing so vigorously, so vegetative, that they are not fruiting-up
as well,” Fulton said. “These are some
of the thoughts and concerns that
keep us working on early season water
management.”
A current long-term study and replicated trial is taking place in the Crain
Orchards in Tehama County on manipulating the start of irrigation season to
learn about impacts. The study involves
Chandler/Paradox trees in Columbia
silt loam and Columbia fine sandy loam.
Researchers are using pressure
chambers as their tool to establish
thresholds to determine when best to
start irrigation.

Summary points Fulton shared
on this trial are as follows:

If tree loss is of concern, delaying

the start of irrigation may provide a
healthier root environment without
significantly impacting other production aspects.
Managed delays at the start of irrigation did not result in more tree water
tress late season.
Positive responses in edible yield and
kernel color which influence nut value
along with water/energy savings may
help optimize returns to management
by delaying the start of the irrigation season.
There is more opportunity to benefit
from early season delays in irrigation
than mid and late season water deficits
in walnut.

Future Research

Fulton said one area of future
research includes timing and extent of

Photo courtesy of Allan Fulton.

Future Research
Development and delivery of real-time applied
water, ETa, soil moisture and plant stress
information is underway and progressing.
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Two General Concerns about Early
Season Water Management
Aggressive- start early, don't lose deep soil moisture
Cautious- delay start, concerned with tree loss
water stress on vegetative tree growth versus bud
and fruit development.
Researchers also want to do studies on test delaying start of irrigation in more variable soils and in
walnut and almond.
“Development and delivery of real-time applied
water, ETa (actual evapotranspiration), soil moisture and plant stress information is underway and
progressing,” Fulton said.
The last aspect of future research discussed was
to improve capabilities to precisely provide the
irrigation and nutritional needs of orchards grown
on soils with a lot of variability in topography, water
infiltration, and water holding capacity.

Photo courtesy of:

Comments about this article? We want to hear from
you. Feel free to email us at article@jcsmarketinginc.
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Catching up
with Spencer
Cooper, host of

“THE
IRRIGATION
STATION”
By THE ALMOND BOARD OF CALIFORNIA

Since joining ABC in 2016, Cooper has been on a mission to visit as many growers in person as he
possibly can and discuss individual irrigation practices. All photos courtesy of the Almond Board
of California.

S

PENCER COOPER WANTS TO MEET EVERY
almond grower in California—all 6,800 of them.

Since joining the Almond Board of California (ABC) in
2016, Cooper has been on a mission to visit as many growers
in person as he possibly can, crisscrossing the state from
Orland to Bakersfield to discuss, as he puts it, “the number
one applied nutrient for almonds: water.”
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Through in-orchard workshops and one-on-one visits,
Cooper has met with hundreds of growers about their
individual irrigation practices. He provides consultation and informational resources based on current best
practices, which are backed by nearly 30 years of ABCfunded research. Eager to share information to help
growers, Cooper realized that it would take too many
years and miles to reach everyone the old-fashioned
way. That’s when he and ABC’s Global Communications
team had an idea: Rather than talking to growers on the
phone to schedule an orchard visit, why not just meet
them on their phone?
This idea became the basis for the “The Irrigation
Station,” a digital video series for growers that offers relevant, real-world information to help them better meet
orchard water requirements, promote tree health and
improve efficiency.
In addition to being senior manager of Field Outreach
and Education at ABC, Cooper recently added ‘YouTube
host’ to his job description. The Almond Board caught
up with the host of “The Irrigation Station” to learn more
about the goals and philosophy of the video series and
what viewers can expect.

Q: Tell Us More About the Idea Behind
“The Irrigation Station.”

COOPER: The idea is really simple. We have so much
great information at ABC about efficient irrigation
practices and we want to get that information in front
of every grower and orchard manager; not as many as
possible—every single one. Now I realize that’s a lofty
goal, but it’s good to have lofty, intentional goals! That’s
what we want to work towards. We want to meet growers
and their employees with timely information based on
conditions and management activities in the orchard.
We know they deal with a wide range of issues throughout the irrigation season, so meeting them online with
relevant, applicable information makes sense. It would

Continued on Page 26
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Continued from Page 24
take us years to do an in-orchard visit
with every grower, but we can meet
them online through our series so
they get the front row experience of a
field visit.

Q: What Can Viewers Expect When
They Watch an Episode?

COOPER: Clarity and focus.
Each episode is about three-to-four
minutes in length and we concentrate
on a single topic each episode. One
might be about how to use a pressure
chamber, with the next one being
about how to estimate soil moisture
by using the hand-feel method, and
another may focus on calculating
evapotranspiration. These topics
are also timed to what’s happening
in the orchard at that time of year.
For example, we focus on using the
pressure chamber in April—not in
December—because that’s when
growers will start using it.

In “The Irrigation Station” video series, Cooper demonstrates how to properly use irrigation tools and equipment
in the orchard.

Q: What’s the Philosophy Behind
Reaching Growers This Way?

COOPER: Our approach is to
demonstrate how to use tools in the
orchard. Our philosophy is “showing is
better than telling” and that excites me
about this series. It’s not three minutes

of a talking head telling a grower how
to ground truth. Rather, you are going
to see me ground truthing and sharing
some tricks of the trade or “irrigation
hacks,” as some may call them. Growers
will also see some other faces during
the series, including UC University

DON’T FALL
FOR UNPROVEN
CROP INPUTS.
Acadian’s efficacy has been scientifically proven and validated through years of
in-field research. Don’t fall for products brought to the market without thorough
research or trials. Why risk your time, money, and crops to test their claims and
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what works today and harvest the rewards tomorrow. Ask for Acadian®.
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Chris Coolidge (Central CA) 559-779-3579
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Jeff Downs (SoCal/AZ) 559-285-8448
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of California Cooperative Extension
specialists, irrigation technology providers and other growers. We also have
some fun while making these videos
and, inevitably, we end up with some
outtakes that we like to share with our
audience.

Q: ABC Published the Almond
Irrigation Improvement Continuum
Last Year. How Does That Fit
With “The Irrigation Station?”

COOPER: They go hand-in-hand.
Everything we bring growers in these
videos is based on the Continuum. It’s
the approved script, if you will, and it
has been reviewed and vetted by leading
irrigation experts, from the University
of California to the private sector. It
includes 30 years of research by ABC in
partnership with these experts. At 149
pages, it’s an incredible resource, with
a level of detail that can’t be matched.
We’re trying to add value by bringing its

practices from the page into the orchard
at the time growers can use them.

Q: What Do You Hope Growers
Get Out of This Series?

COOPER: I hope it helps growers
thrive both economically and environmentally. We know our almond growers
have made tremendous progress in
water use efficiency, reducing the
amount of water it takes to grow a
pound of almonds by 33 percent over
the past 20 years. That’s impressive,
and as an industry we are challenging
ourselves to reduce the amount of
water needed to grow that same pound
of almonds by another 20 percent by
2025. This is one of the four Almond
Orchard 2025 goals set by ABC’s Board
of Directors in June 2018. Through
the video series, we’re here to support
growers in achieving that goal by showcasing technologies and practices that
can influence water use efficiency and
tree health.

Q: Where Can People See “The
Irrigation Station?”

COOPER: Monthly episodes are
featured in ABC’s “In The Orchard”
e-newsletter and posted on ABC’s
Facebook page and YouTube Channel.
If folks want to binge-watch, they
can see all the episodes at YouTube.
com/AlmondBoardofCA, under “The
Irrigation Station” playlist. Growers can
also check out Almonds.com/Irrigation
to download the full Continuum and
access other irrigation tools.
Growers interested in learning
more about the Almond Irrigation
Improvement Continuum can contact
Spencer Cooper, senior manager
of Field Outreach and Education at
the Almond Board of California, at
scooper@almondboard.com or (209)
604-3727. Cooper offers a one-on-one
in-orchard consultation, free of charge,
that is available to any California
almond grower. For more information,
visit the Almond Board of California’s
website at Almonds.com/Irrigation.

Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com
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66%
ARE YOU READY FOR

66% of the California
walnut crop was exported
in the 2017/18 crop year.

NOW?
By CECILIA PARSONS | Associate Editor

A

FEW MUMMY NUTS ON THE
ground or hanging in a tree have
never been major concerns for
most walnut growers. And, orchard
sanitation has never been high on their
list of cultural practice priorities. That
may have to change.

THIS ARTICLE IS
SPONSORED BY:

walnuts.org

1 California Agricultural Statistics Review 2016/2017 by CDFA
2 Economic Evaluation of the California Walnut Commission’s Export
Promotion Programs: An Analysis of the Direct and Indirect Impacts,
January 2018, Harry M. Kaiser, Cornell University

NOW Damage in Walnuts
Trending Up

Those who study navel orangeworm

(NOW) and its impact on the tree nut
industry in California report a trend of
increased NOW damage in walnuts. As
more nut trees are planted statewide,
this lepidopteran pest has more opportunities for food and overwintering
survival.
The navel orangeworm, Amyelois
transitella feeds on a variety of fruits,
but is considered a major pest in tree
nuts. In addition to damaging kernels,

Register Today
WESTERN AGRICULTURAL PROCESSORS ASSOCIATION

2019 ANNUAL MEETING
MONTEREY CONFERENCE CENTER
1 PORTOLA PLAZA, MONTEREY, CA 93940
REGISTER & GET MORE INFORMATION AT: WWW.WAPA-EVENTS.COM

WEST COAST NUT
28

West Coast Nut

April 2019

"IN ADDITION TO DAMAGING KERNELS,
INFESTATION OF NOW PREDISPOSES NUTS TO
CONTAMINATION BY FUNGAL ORGANISMS THAT
PRODUCE AFLATOXINS."

Codling Moth &
Navel Orangeworm Control!

Navel orangworm. All photos
courtesy of Jack Kelly Clark
University of California statewide
IPM Program.

infestation of NOW predisposes nuts
to contamination by fungal organisms
that produce aflatoxins. Aflatoxin levels
on raw nuts that exceed established
tolerances will cause shipments to be
rejected.
Joel Siegel, a research entomologist at the United States Department
of Agriculture (USDA)/Agricultural
Research Service (ARS) facility in
Parlier said that NOW has become
more of a concern in north valley
walnuts orchards as the almond-walnut
interface grows. Walnut growers, Siegel
noted, have not been accustomed to
treating walnut orchards for moth pests
after early July and have been picking
up later crop damage due to NOW.
It has always been believed that nuts
had to be damaged in some way for
NOW to infest, but that is not the case
he said.
“Navel orangeworm are powerful
chewers,” Siegel said. They are totally
capable of chewing into the soft side of
the husk where it attaches to the rachis.
We used to think that codling moth

Mating disruption product for conventional and organic California walnuts!!

2-for-1
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md
season-long control through post-harvest
Codling Moth,
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insecticide program
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no gummy deposits
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Navel orangeworm.

"SYMMES POINTED OUT
THAT NOW OVERWINTERING
SURVIVAL RATES IN WALNUTS
ARE GOOD AS THE SHELLS
PROVIDE PROTECTION FROM
THE ELEMENTS."
Continued from Page 29
damage left them an opening, but that is
not so, he added.
Navel orangeworm moths are
attracted to the damage on the nut,
whether it is from sunburn or insects.
The volatiles given off at the damage site
attract female NOW and they lay eggs
at the site.
Siegel said he has seen 30 percent
NOW damage in a block of walnuts, hit
later in the season after hull split.

Sanitation

North Valley area University of
California Cooperative Extension
(UCCE) Integrated Pest Management
(IPM) advisor Emily Symmes said a
full fourth generation of NOW is now
common statewide due to increased
heat units in the summer. The south
valley has had fourth generation NOW
for some time, but the increase in NOW
in walnuts in the north part of the state
is due to the extra—and large generation—that directly impacts walnuts
from husk split to harvest.
Sanitation is something for growers
to consider, she said, because it will give
the best return on investment. Effective
chemical control of NOW in walnuts is
difficult due to incomplete coverage and
timing spray applications.
Symmes pointed out that NOW
overwintering survival rates in walnuts
are good as the shells provide protection from the elements. With the wet
weather in all walnut growing regions
this year, sanitation will be difficult, but
worth the effort, she added.
The nuts on the ground need to be
destroyed. That means blowing all
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"THE NUTS ON THE GROUND
NEED TO BE DESTROYED.
THAT MEANS BLOWING
ALL MUMMIES TO THE
CENTERS AND FLAILING OR
SHREDDING THEM."
mummies to the centers and flailing or
shredding them.
“That will minimize the resident populations,” she said.

Resident Populations of NOW

Resident populations of NOW will
build over time in a walnut orchard if
there is enough food to support winter
survival and egg laying. Jhalendra Rijal,
area UCCE IPM advisor for northern San Joaquin Valley said with the
increased acreage in nut crops in
the valley there is a better chance for
building population quickly as NOW
have the opportunity to migrate from
one host to another. Rijal said that
although there is potential for migration, insects, including NOW are less
likely to migrate if food is available.
Navel orangeworm prefers to stay in
place, feed and lay eggs. Thus, use of
tools and tactics to control the resident
population is more important than
worrying about migrating moths.
Rijal stressed that winter sanitation
is the foundation for NOW control
in all nut crops and no other control
tactics replace that ‘old and reliable’
cultural practice. He said mating
disruption could be an effective tool
that can be used in combination with
sanitation and insecticide application
to manage NOW populations.

Mating Disruption

Since mating disruption is different
than insecticide control, understanding how mating disruption works and

Continued on Page 32

Navel orangeworm.
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"NUTS WITH MECHANICAL DAMAGE DUE TO BEING HIT WITH MACHINERY
ARE ANOTHER OPPORTUNITY FOR NOW TO MOVE IN."
Continued from Page 31
having a strategy based on orchard
size, variety, pest pressure, migration
potential and other factors is critical to
success, Rijal said.
Manny Salazar, a pest control advisor
for Capay Farms in Hamilton City said
in the last five years he has seen more
NOW in walnuts than in previous years.
Capay Farms grows about 2300 acres of
walnuts, mostly Howards and Chandler.
Orchard ages range from second leaf to
30 years.

are not near almonds.
They view NOW as a secondary pest
that does the most damage to nuts that
are sunburned or have codling moth
damage. Nuts with mechanical damage
due to being hit with machinery are
another opportunity for NOW to
move in.
Symmes, in a report to walnut
growers, said winter sanitation in
walnuts is done for two reasons: to
destroy the overwintering population
of NOW and to reduce the availability
Consistent NOW Pressure
of egg-laying sites for the early NOW
NOW pressure has been consistent
generation. Reducing blight levels and
in the last couple of years and Salazar
codling month populations in orchards
has observed overlapping generations
can also minimize NOW crop damage.
of NOW at the end of the season. That
The challenge in monitoring for this
has been a concern with the Howards,
pest is that there are no set thresholds
Salazar said, prompting one NOW spray. where control measures can be trigIn the Chandler blocks, NOW damage
gered. Any reduction in mummy nut
is less likely.
numbers in an orchard will help reduce
Three years ago, Salazar said they
early generation NOW numbers.
began to spray at husk split depending
Symmes notes that early season
on the trap numbers. In blocks that are
damaged nuts likely won’t make it to
near almond orchards, he said there has the huller, but left in the orchard, they
been a definite upswing in NOW trap
may contribute to the orchard’s overall
numbers compared with orchards that
NOW population that will damage the
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harvestable crop.
Not much can be done about
neighboring almonds and their NOW
populations, but minimizing ‘in–house’
infestations can add some quality
control.
Symmes advises trapping and scouting for NOW activity in damaged and
early split nuts. If eggs are found on
nuts, their color and if they are hatched
will give an idea of how recently they
were laid. If larvae or pupae are found,
noting the size or stage can give an
idea of when the next adult flight may
occur. To distinguish between codling
moth and NOW larvae, note that NOW
larvae will have a crescent shaped mark
behind the head, leave behind considerable frass and webbing. More than one
can be found inside a single nut.

Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com
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FACTORS AFFECTING 2018

Hazelnut Prices
By CECILIA PARSONS | Associate Editor

D

ISAPPOINTING HAZELNUT
prices for the 2018 Oregon crop
were the result of a global ‘trifecta of disaster’ according to Hazelnut
Growers Bargaining Association
(HGBA) executive executive Director
director Terry Ross.
First, Turkey, the world’s primary
source of hazelnuts, flooded global
markets with low price nuts after its

currency value plummeted in 2018.
Then, China, the number one market for
in-shell Oregon hazelnuts, set a retaliatory 65 percent tariff plus a 10 percent
tax, effectively shutting out hazelnut
purchases from Oregon. Finally, China
slammed the door on trans shipments
of Oregon hazelnuts through Vietnam
and Hong Kong. Result of these
events was a 30 percent drop in prices,
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following four years of falling hazelnut
prices paid to growers.

Tiered Pricing

Last year also marked the first time a
floor price on kernel variety hazelnuts
was set. Tiered pricing for hazelnuts,
based on their value in the kernel
market, has been in place for many
years, Ross said, but 2018 was the first
year the HGBA demanded a floor for
in-shell and kernel varieties in advance
as a minimum price. Floor price for
in-shell varieties was 62 cents per
pound while kernel variety floor was 91
cents per pound.
Ross said the minimum price for all
varieties nuts not just in-shell hazelnuts
was requested for the first time due to
concerns about the future of the Oregon
hazelnut industry.
Industry leaders were seeking to
show hazelnut growers that kernel varieties would maintain a higher market
value. There may be enough in-shell
varieties already in the ground, and
adding the higher value kernel varieties
may be a better option for new plantings, Ross said.
Established in 1972 to protect
growers and give them a voice in
prices, Hazelnut Growers Bargaining
Association has nearly 300 active
members. The association negotiates
prices with cash processors that represent an estimated 75 percent of the total
hazelnut crop.

Continued on Page 36
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want kernels.
With the interruption of the lucrative
Chinese market, which
typically takes 60
percent of Oregon’s
in-shell hazelnut crop,
hopes for better 2018
prices dimmed. Prices
dropped from last year’s 96.5 cents per
pound. Ross said it is possible that trade
deals with buyers who process kernels
in Mexico and Canada will firm up
prices. There is a strong possibility that
final prices this spring will be higher.
At 62 cents a pound for in-shell hazelnuts, growers won’t see much of a profit.
Hazelnut planting is still continuing
however, as growers believe the current
trade situation and price slump to be a
short-term setback.
Tom Klevay, CEO of Willamette
Hazelnut Growers said the 30 percent
drop in hazelnut prices from 2017 to
2018 is certainly a grower concern. This
year’s price, he noted, was a “market

THE OREGON HAZELNUT
CROP HAS HAD AN AVERAGE
VALUE OF $100 MILLION
OVER THE LAST FIVE YEARS.

Continued from Page 34
The Oregon hazelnut crop has had
an average value of $100 million over
the last five years. There are currently
78,603 acres planted in nine counties
in the Willamette Valley with nearly
40,000 acres not yet in full production.
Ross said the industry has always
had an initial minimum pricing system
for hazelnuts, but has never set a tiered
minimum price.

Pricing

China is a unique market for Oregon
hazelnuts in that buyers purchase
mostly in-shell nuts, which they process
themselves. Most other hazelnut buyers

clearing price’ that will move nuts, but
was not good for the industry.
Willamette Hazelnut Growers is a
cash buyer and operates a hazelnut
processing facility in Newberg. It is
a member of HGBA and promotes
Oregon varieties of hazelnuts.

Acreage

“Growers are resilient and most see
this price drop as a one year thing,
not an ongoing issue. I’m hearing
tree demand is down, but there is no
indication that people are leaving the
industry,” Klevay said. Fewer acres of
hazelnut trees were removed last year
than in the previous two years.
Most growers believe the causes
for the low price will be resolved and
pricing will return to normal levels due
to supply and demand, Klevay added.
Ross and Klevay agreed that growers
looking at adding hazelnut acreage may
take note of the higher prices paid for
kernel varieties and choose that route.
Klevay noted that the widely planted
Jefferson is not falling out of favor with
growers as it has other qualities they
prefer. Newer hazelnut varieties developed by the Oregon State University
hazelnut breeding program are giving
growers good planting options in high
yielding varieties.
Ross said 75 percent of Oregon
hazelnut acreage is planted in in-shell
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varieties like Yamhill, McDonald and
Sacajawea.

Aerial Imaging

Aerial imaging by Pacific
Agricultural Survey late in 2018
gave the Oregon hazelnut industry a
handle on just what is in the ground.
According to the 2018 Hazelnut
Industry Acreage Data Sheet, the
rapid growth in new plantings continues, although it has dropped off
since peaking in 2017 when 10,881
acres of hazelnuts were planted.
Marion and Yamhill counties continue to have the largest total acreage
while Benton and Linn counties are
experiencing the fastest growth in
new acreage.
Total Oregon hazelnut acres
include just 27,603 acres of mature
trees, but 39,716 orchards acres in
the 1-5 year ages. There are 11,284
acres of trees in the 6-10 year ages.
Double density acreage now totals
30,389 acres with both new and

varieties. Due to their growth characteristics, the trees are easier for growers
to maintain. There has been a shift
in the last two years to more kernel

mature trees. Between 2014 and 2017
there has been a steady increase in
acres planted. The total number of acres
planted dropped to 8,652, reflecting the
drop in prices.
In 2014 the final price for Barcelona
was $1.81; Yamhill was $2.35 and
Sacajawea $2.50.
The 2018 crop also turned out
smaller than forecasted. The United
States Department of Agriculture
(USDA) National Agricultural Statistics
Services (NASS) announced a 52,000
ton hazelnut crop last summer, which
would have been a 60 percent increase
over 2017. The harvested total came in
just slightly lower, at 51,000 tons.
One of the reasons cited was a lower
production from Jefferson, a widely
planted variety.

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

HAS ITS
CHALLENGES
By KATHY COATNEY | Editor

L

OCATED IN THE NORTHERN
Sacramento Valley, Lindauer River
Ranch grows and processes prunes,
but about nine years ago moved into
walnuts. Michael Vasey one of the
owners of Lindauer River Ranch has
watched the ranch grow and change
over the years, and one of the big
changes has been the installation
of solar.

Solar Installations

Solar was installed about eight years
ago on the ranch for the prune dehydrator, and since that time, more solar
installations have been installed.
“We use solar really on every irrigation site and in our processing area,

which is only prunes,” Vasey said,
adding we have solar for the walnut
orchards, too.
Vasey said he feels solar has been a
good investment for the ranch. While
some of the government subsidies have
disappeared, the cost of the panels has
declined so the more recent installations have actually paid back faster
even without the government subsidies,
he said.
Part of the reason for the quicker
payback is that utility rates have continued to increase, but the biggest driver
is the cost of the panels has decreased,
Vasey said.
The solar systems have been very
durable, Vasey said. “Now and then

some of the hardware that goes with it
we’ve had to replace, and that’s all been
under warranty.”
So far there have been no problems
with the longevity of the panels. In fact,
the system has produced as expected,
and in some cases a little more,
Vasey said.
“We really haven’t seen any problems
with the reliability of the system and the
panels themselves,” Vasey said, adding
we aren’t even halfway through our
warranty period on the panels.
Vasey hasn’t seen any big increase in
efficiency between the older and newer
solar installations.
“There’s been no big leaps in terms
of the technology. They just get a little
more efficient over time, but nothing
that’s huge or a deal changer,” Vasey said.

Irrigation Management

Michael Vasey, part owner or Lindauer River Ranch near one of several solar arrays the ranch
has installed. All photos courtesy of Julie R. Johnson.
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Vasey uses micro sprinklers on the
walnuts, but the prunes were on subsurface drip. The micro sprinklers made
more sense for the walnuts because they
have a much larger root surface that
requires more water, he said.
“We felt like we couldn’t provide the
irrigation we needed to with underground drip in walnuts, and honestly
we’re not even doing it for prunes any
more,” Vasey said, adding we’re moving
away subsurface drip in the prunes.
Vasey said their biggest challenge
when it comes to water is getting
the right amount of water on to the
walnut trees.
“They’re a little more particular about
having the right amount. Not too much,
not too little, and so irrigation on

“WE ARE NOT DOING THE
MATING DISRUPTION,”
VASEY SAID, ADDING THE
FOCUS IS ON ORCHARD
SANITATION.

walnuts is something you have to watch
really carefully,” Vasey said.
The ranch has invested in soil moisture monitoring sensors and a pressure
bomb for some of the walnut orchards.
“We don’t have them in all of our
orchards, but we do, especially in the
more challenging orchards, have soil
moisture sensing,” Vasey said.
The sensors upload information to

the web that allows for tracking of the
moisture content, and the pressure
bomb is also used to monitor irrigation,
Vasey said.
“We do both in our more challenging orchards. We haven’t spread that to
ones where the irrigation is a little more
consistent,” Vasey said.
In those orchards the soil is more
consistent, so it’s not as difficult to

track moisture content, but in the more
challenging orchards, the soil moisture
monitoring sensors and the pressure
bomb are being utilized, Vasey said.

Disease Management

While this winter has seen plenty
of heavy rainfall, that isn’t an issue for
walnuts during dormancy. In the spring,

Continued on Page 40
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Continued from Page 39
it’s a different story. Once the leaves
until you look closely, and it’s more
and nuts have started forming, warm
challenging to treat,” Vasey said.
spring rains can create problems with
Part of the Botryosphaeria managewalnut blight.
ment on the ranch includes pruning
This will mean more spray applicaout the diseased wood and at least two
tions for the walnut blight, Vasey said.
chemical applications a season.
“I wouldn’t say it’s a huge concern
Vasey has found that Botryosphaeria
because you can deal with it,” Vasey said, is age related. The younger the trees, the
adding it’s more the cost of the addiless problems with the disease.
tional applications.
“Our walnuts tend to be pretty young.
The disease that is more concernOur oldest orchard is nine-yearsing and keeps Vasey up at night is
old now, and so you see it as the tree
Botryosphaeria, which is becoming
matures,” Vasey said, adding we’re
more and more prevalent.
seeing it more in our older orchards.
“It comes in usually through a wound
Pest Management
in the tree,” Vasey said.
Husk fly, codling moth and navel
It could just be something as simple
orangeworm (NOW) are the main
as a tree wound or scar from pruning,
pests Vasey contends with. They require
leaf and fruit drop or bud scars, add
continuous monitoring and treatment
warm rain and it infects the wood, then
when necessary.
spreads, Vasey said.
“We have done some treatments
“Botryosphaeria is a pretty significant
for husk fly,” Vasey said, adding but
concern because it’s hard to really see
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as yet we haven’t had a problem with
codling moth.
“I would say, for us, husk fly is the
main one that we have to treat for given
the location and age of our orchards,”
Vasey said.
NOW pressure has been increasing
in many nut orchards across California,
and while Vasey has heard of increased
NOW pressure, he hasn’t seen it so far.
“We are not doing the mating disruption,” Vasey said, adding the focus is on
orchard sanitation.
“Blowing and chopping up stray nuts
that are left in the orchard because that’s
typically where you’re going to get the
navel orangeworm,” Vasey said.
“Right now we’re trying to prevent it
with the way we manage the orchard
and clean it out,” Vasey said.
Comments about this article? We want
to hear from you. Feel free to email us
at article@jcsmarketinginc.com
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NICKELS ESTATE

RESEARCH
REVIEW

By FRANZ NIEDERHOLZER | UCCE FARM
ADVISOR, COLUSA/SUTTER/YUBA COUNTIES

D

ON’T MAKE LONG TERM decisions based on short term information,
that’s the ag economist’s advice to growers*. Some growers keep detailed
yield records by block, by variety, but where do you go for such records that

are publicly available? Most university
campus-based projects only last for a
couple of years due to funding cycles
and graduate student timetables. One
key source of long term orchard trial
data has been the work by University
of California Cooperative Extension
(UCCE) advisors and specialists in
private orchards with industry support
from the grower cooperators and
Almond Board of California (using
grower dollars). The longest running
series of commercial-scale almond trials
I know are done at the Nickels Soil Lab
(NSL) near Arbuckle in Colusa County.
For 42 years (1968-2011, two UCCE
Colusa County Farm Advisors—first
Tom Aldrich and then John Edstrom in
coordination with UC Davis campus
extension specialists and researchers—
nurtured long-term, large scale almond
trials on irrigation, orchard nutrition,
variety selection and rootstocks among
others and provided key support to the
orchards. Their work is being continued
by the current UCCE Farm Advisor in
Colusa County.
Since 1995, NSL has been managed
by Stan Cutter, who also farms almonds
and asparagus seed in the area. There
are two full-time employees—Ubaldo
and Pedro Salud. At NSL there are 80

Continued on Page 44
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acres of almonds, 15 acres of walnuts
and 2 acres of olives, all irrigated with
micro irrigation—micro sprinklers
or drip following evapotranspiration
(ETc) water use estimates. The soils
at the NSL are older, Class 2-3 soils—
gravelly loams surface textures with
heavy clay subsoil—on gently rolling
terrain. Almond orchard nutrition is maintained in the adequate
range with 3-4 injections of UN32
in March through early June and
annual or every-other-year applications of potassium fertilizer. A similar
program is followed for walnuts, but
the injections are done from May to
August. In the almonds, a fall nutrient
spray is applied in October including
a lower-than-traditional rate of 5 lbs
zinc sulfate/acre plus 0.4 lbs actual
boron/acre (as 2 lbs Solubor®) and an
acidifying agent to keep both materials in solution. Phosphite sprays are
applied in fall and early spring to trees
on peach and peach x almond hybrid
rootstock—the most Phytophthora
vulnerable rootstocks. Leaf samples, by
variety, are taken every July.
The following are quick overviews
of several long-term projects running
at the Nickels Soil Lab with a focus on
almonds.

Pruning and Rootstock Trials

In 1997, John Edstrom and Stan
Cutter planted two new research
blocks at Nickels–1) a pruning trial
and 2) a rootstock trial. Twenty-three
years later, the data (and nuts) continue to be produced.
The rootstock trial is 13 acres, with
50 percent Nonpareil and 50 percent
pollinizers alternating between
Aldrich, Carmel, and Monterey
varieties. The tested rootstocks are
under the Nonpareil, only, with the
pollinizers all on Bright’s seedling.
The different Nonpareil/rootstock
treatments are replicated 8 times in
tenth of an acre plots (8 trees/plot).
Rootstocks tested include three peach
x almond hybrids—Brights seedling,
Hansen 536 seedling and Nickels seedling. There were two traditional peach
seedling rootstock treatments—Lovell
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Table 1. Cumula ve Nonpareil yield (kernel pounds/acre) by rootstock for the ﬁrst and seco
er are no

Table 1. Cumulative Nonpareil yield (kernel pounds/acre) by rootstock for the first and second decade
the
ground
pluslosstree
a erData
20 inyears.
Data
in columns
followed
by the same le
the
ground
plus tree
afterloss
20 years.
columns
followed
by the same
letter are not
significantly
different
at the 95atpercent
level.
signiﬁcantly
diﬀerent
the 95
percent level.

Cumulative yield
lbs/acre (4-10 th leaf)

Rootstock

9,602 a
10,478 ab
9,543
a
9,763
a
10,204 ab
10,134 ab
11,457 b

Lovell
Atlas
Viking
Nemaguard
Nickels
Bright’s
Hansen 536

% tree loss
(in 20 th leaf)

Cumulative yield
lbs/acre (4-20th leaf)

31,543
31,671
33,743
33,000
39,697
41,109
39,900

a
a
a
a
b
b
b

14
20
0
10
3
2
0

Table 2. Annual Nonpareil yield (kernel pounds/acre) by pruning treatment for 18th —22nd le
no signiﬁcant diﬀerences between data in each row.
Year

Standard pruning

“Unpruned”

Mechanically pruned

2014
2015
2016
2017
2018

2,939
2,947
2,801
2,743
3,474

2,815
3,132
2,731
2,863
2,978

2,803
3,190
2,813
2,688
3,083

Table 3j. Cumula ve yield (kernel pounds/acre) for each variety in 3 Nonpareil/pollinizer gro
in columns followed by the same le e r are not signiﬁcantly diﬀerent at the 95 percent level
Variety/pollinizer group

Nonpareil.1
Nonpareil.3
Nonpareil.2
Aldrich.2
Winters.2
Winters.3
Fritz.1
Monterey.1
Monterey.3

Cumula ve yield
(3-7th leaf)

7,582
7,896
7,932
7,956
8,333
8,752
8,853
9,011
9,297

a

ab
ab
ab
ab
bc
bc
bc
c

Cumula ve yield
(3-10th leaf)

15,890
16,720
16,152
15,253
15,532
16,118
15,897
17,092
17,275

abc
abc
abc
a
ab
abc
abc
bc
c

Pruning trial at Nickels Soil Lab in the fall. All photos courtesy of Franz Niederholzer

Cumula ve yield
(3-13th leaf)

24,269
24,806
24,398
22,830
23,796
24,763
23,182
24,472
24,733

a
a
a
a
a
a
a
a
a

Bright’s
Hansen 536

10,134 ab
11,457 b

41,109
39,900

b
b

2
0

Table
2. Annual
Nonpareil
(kernel
pounds/acre)
by18th
pruning
treatment
18 —22
leaf.
There
are
Table
2. Annual
Nonpareil
yield (kernelyield
pounds/acre)
by pruning
treatment for
—22nd leaf.
There are nofor
significant
differences
between
data
in
each row.
th

nd

no signiﬁcant diﬀerences between data in each row.
Year

Standard pruning

“Unpruned”

Mechanically pruned

Temporary

2014
2015
2016
2017
2018

2,939
2,947
2,801
2,743
3,474

2,815
3,132
2,731
2,863
2,978

2,803
3,190
2,813
2,688
3,083

2,791
3,128
2,950
2,939
3,386

and Nemaguard,
and twovenew
(at(kernel
that time)
peach seed-for each variety
treatments
were set up the following
season:Data
Table 3j. Cumula
yield
pounds/acre)
in 3 Nonpareil/pollinizer
groupings.
ling sized rootstocks—Viking and Atlas. The spacing is 22
Standard pruning: Secondaries were selected in the
in columns
the the
same
e r82are
not signiﬁcantlysecond
diﬀerent
at the pruning
95 percent
feet down
the rowfollowed
x 24 feet by
across
rowlefor
trees/acre.
dormant
andlevel.
centers were kept open in
Irrigation is by micro sprinkler, with full coverage sprinsubsequent years.
Cumula ve yield
Cumula
ve yield
klers installed
in 2013. group Cumula ve yield
Unpruned:
No further
pruning except to remove
Variety/pollinizer
th
th
th
(3-7
leaf)
(3-10
leaf)
(3-13
leaf) equipment passage.
The median yields per acre for each rootstock, without
broken branches or allow
correction for tree loss, are shown in Table
1 (see page
Mechanically
hedged: Pruning
was as “Unpruned”,
7,582
a
15,890 with
abc
24,269
a
Nonpareil.1
44). These data reinforce the importance of a good healthy
no secondary selection or center opening after
orchard after trees
reach full size. Cumulative
first dormant
season. But
7,896producab
16,720 theabc
24,806
a in the second and fourth
Nonpareil.3
tion from 10-20th leaf was two to three times that by the
winters, the previous year’s shoot growth was cut in half
7,932
ab
16,152 using
abca mechanical
24,398
Nonpareil.2
10th leaf. For the
spacing in this trial, peach
x almond
hedger. a
(PxA) hybrid delivered
significantly more
cumulative
scaffolds: Similar
7,956
ab
15,253 Temporary
a
22,830
a to “unpruned” except
Aldrich.2
yield by 20th leaf than smaller peach seedling rootstocks
lower, less vigorous scaffolds were kept in an effort to
8,333 (Viking,
ab
15,532increase
ab bearing
23,796
(Lovell, Nemaguard)
or intraspecific rootstocks
surface anda nut production in the early
Winters.2
Atlas). There was no difference in cumulative yield (20th
of the orchard. These lower branches were gradu8,752
bc
16,118years
24,763
Winters.3
leaf) within the PxA
hybrids or the smaller
trees (Lovell,
allyabc
pruned out
in years 5-8.a
Nemaguard, Viking or Fritz.1
Atlas). There was
little difference
yield
per acre hasa not been significantly differ8,853
bc in15,897 Average
abc
23,182
cumulative yield among all rootstocks at 10th leaf. The difent throughout the experiment. The data from 2014-2018
9,011yieldbcat 10th17,092(18th-22nd
bc
24,472
Monterey.1
ferences in performance
between cumulative
leaf)
appears inaTable 2. None of the pruning
and 20th leaf can be explained by tree size differences size
treatments significantly influenced production.
9,297
c
24,733 a
(PxA are largerMonterey.3
trees than the others) and
tree loss. cThe 17,275
Organic Demonstration
larger PxA trees showed little tree loss compared to Atlas,
How successful could organic production be in the
Lovell or Nemaguard, while Viking lost no trees in the first
Sacramento Valley? In 2006, an organic demonstration
20 years in the ground.
block was planted comparing organic from planting,
Tree spacing may have had a role in higher tree loss for
conventional transitioned to organic after four years, and
Atlas, Lovell and Nemaguard in this trial. In the adjacent
conventional almond production. Weed management is
pruning trial (more information below) planted on Lovell
by propane burner, aided by buried drip irrigation. To
at 16’ x 22’ (124 trees/acre) compared to the 22’ x 24’ in
maximize
value per acre, pollinizers (Fritz variety) were
this trial, less than 2 percent of the Nonpareil were lost
placed
down
each row with Nonpareil in a 1:3 order. The
by the 20th leaf. In another large (37 acres!), long-term
rows
were
planted
in an offset pattern so each Nonpareil
trial conducted by Roger Duncan (UCCE Farm Advisor,
tree
is
adjacent
to
two
pollinizer trees either down or
Stanislaus County), wider Nonpareil plantings (22 feet x
across
the
row.
Take
home
messages to date are: weed
22 feet) lost far more trees after 10th leaf than closer plantcontrol
and
nutrition
are
the
most costly organic inputs
ings (10 feet x 22 feet or 14 feet x 22 feet).
at
this
site.
Organic
production
has varied from 60-70
In the pruning trial, also planted in 1997, Nonpareil
percent
of
conventional
from
year
to year. So far, at this
trees on Lovell peach seedling and pollinizers (Monterey,
location,
a
less
vigorous
site
where
scab and alternaria
Aldrich, Carmel and Sonora) were planted 16 feet x 22 feet.
are
not
an
issue,
rust
is
the
biggest
disease
challenge. The
There are four replicates, each are just under a tenth of an
drip
irrigation
lines
were
replaced
after
10
years due to
acre (11 trees). Standard scaffold selection was done on
plugging.
all trees in the first dormant season and different pruning
Continued on Page 46
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Table 3. Cumulative yield (kernel pounds/acre) for each variety in 3 Nonpareil/pollinizer groupings. Data in columns followed by the same letter
are not significantly different at the 95 percent level.

Variety/pollinizer group

Cumulative yield
(3-7th leaf)

Cumulative yield
(3-10th leaf)

Nonpareil.1
Nonpareil.3
Nonpareil.2
Aldrich.2
Winters.2
Winters.3
Fritz.1
Monterey.1
Monterey.3

7,582
7,896
7,932
7,956
8,333
8,752
8,853
9,011
9,297

15,890
16,720
16,152
15,253
15,532
16,118
15,897
17,092
17,275

Continued from Page 45

What Pollinizer for Nonpareil?

What pollinizer combination works
the best for a traditional (50 percent
Nonpareil and 50 percent pollinizer)
planting? In 2006, John and Stan
planted a trial comparing yield and
value from three different combinations
of Nonpareil and pollinizers:
1. 50 percent Nonpareil, 25 percent
Fritz, 25 percent Monterey
2. 50 percent Nonpareil, 25 percent
Aldrich, 25 percent Winters
3. 50 percent Nonpareil, 25 percent
Winters, 25 percent Monterey
This block is irrigated with double-line drip and planted on Lovell
peach seedling rootstock at 16 feet x
22 feet.
The yield story changes over time
in this experiment. The take home

message, as I see it, is that while
Nonpareil yield was not influenced
by adjacent pollinizer varieties (see
Table 3), pollinizer production varied
and those differences would explain
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a
ab
ab
ab
ab
bc
bc
bc
c

production differences for each cumulative production by 10th leaf. By the 13th
leaf, yield from all varieties had evened
out. A question coming out of this work
is: Will the time value of money make
Monterey a more valuable variety in the
life of the orchard despite the evening
out of cumulative production over time?

Walnuts

Beginning in 1986, walnuts were
planted at NSL. Research results have
publicly demonstrated the feasibility of
walnut production on less than optimal
soil (Class2/Class3 soil). Beginning in
2002 with input from Bruce Lampinen,
UC ANR almond/walnut specialist, and
Janine Hasey, UCCE Farm Advisor in
Sutter/Yuba (plus walnuts in Colusa
County), walnut blocks tested pruning
and crop management treatments. In
separate Howard and Chandler variety
studies, minimal to no pruning did not
significantly impact yield, tree size or
nut quality.
In addition to the trials listed above,
recent trials include the following (year
planted in parenthesis):
• Production and gross income from

Cumulative yield
(3-13th leaf)

abc
abc
abc
a
ab
abc
abc
bc
c

24,269
24,806
24,398
22,830
23,796
24,763
23,182
24,472
24,733

a
a
a
a
a
a
a
a
a

self-fertile vs Nonpareil/Aldrich/Sonora
planting (2013)
• Production and income from four
different down-the-row spacings (12
feet, 14 feet, 16 feet, or 18 feet) all with
21 feet across the row spacing. (2017)
• Whole orchard recycling, comparing no chips, 25 tons/acre chips, or 52
tons/acre chips incorporated with slip
plow and planted with almonds (2019).
Results from these trials will be
presented at future Almond Board of
California conferences and field days.
The NSL is a vital and unique facility
in that it is a private enterprise managed
in the public good. Interested growers,
pest control advisors (PCAs) and
industry representatives are welcome to
attend the annual Nickels Field Day on
May 7, 2019.
Comments about this article? We
want to hear from you. Feel free to
email us at article@jcsmarketinginc.
com
*Thanks to Clark Seavert, Oregon State University
for that advice.

What is the Nickels Soil Lab?

Leslie J. Nickels left his property in the
Arbuckle almond district SW of Arbuckle in
trust to the County Court of Colusa as a field
laboratory to support local agriculture. Since
1968, the University of California Division of
Ag & Natural Resources (UC ANR) has worked
with the Leslie J. Nickels Trust to carry out Mr.
Nickels’ wishes. UC ANR, through the work
of the UCCE Farm Advisor in Colusa County,
coordinates field research at the Nickels Soil
Lab in collaboration with the Colusa County
Water District and the local grower community.
The property, called the Nickels Soil Lab (NSL),
is farmed by Nickels Trust employees. The sale
of crops produced at NSL pays salaries and
much of the equipment and orchard development costs. Critical support for large ticket
items (wells, etc.) has been provided by the
Almond Board of California and the California
Walnut Board. The Almond Board also provides roughly $15,000 annually to the research
program at NSL to cover leaf analysis costs, etc.
Equipment manufacturers (Flory Industries,
Rears Manufacturing and others) and local
dealers provide equipment at their cost or discount, further supporting the NSL.

Nickels Soil Lab almond rootstock trial, 2018.

Nature’s way back to Soil Health

A Bio-Formulated Agricultural Soil Improver
Helps to provide benefits of higher yields, robust
root development and longer orchard life.

Manufactured by Micro-TES, Inc

Rick Reynolds
510-334-4711
liventia.net/en/agriculture
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The Future
of Solar
in Agriculture
By KATHY COATNEY | Editor

T

HERE ARE CHANGES COMING TO SOLAR IN
next few years. One of the big changes is the investment
tax credit.

Investment Tax Credit

The Investment Tax Credit is a 30 percent credit at the
federal level that is available in all 50 states for any type of
renewable energy.
In California, this is the primary incentive available,
according to Chad Cummings, director of sales and marketing for JKB Energy.
What this means is, if it’s a million dollar project the

grower receives an immediate tax discount of $300,000,
which is different than a write off, Cummings explained.
“This is an actual credit against whatever you’re tax liability is,” Cummings said, adding it’s basically a 30 percent off
price tag.
This incentive has been available for years, but starting
2020 the percentage will start declining.
In 2020 it will decrease to 26 percent.
In 2021 it will decrease to 22 percent.
In 2022 and moving forward it will decrease to 10
percent indefinitely.
“That’s a pretty big drop,” Cummings said, adding this
means the net cost for solar will increase because of the
change in the incentives.
2019 will be the last year for the 30 percent rate, but
growers can lock in this rate to allow for the installation of
the solar system through 2023.
“If a farmer wants to proceed with a solar project at the
30 percent rate, he needs to essentially make a five percent
down payment on a project,” Cummings said.
By doing this, it secures the project at the 30 percent tax
credit rate, and the project doesn’t have to be completed
until the end of 2023.
Cummings expects a surge in solar installations with
growers taking advantage of the investment tax credit and
locking in the 30 percent rate.
“If you don’t make the 30 percent in 2019, you can still
lock in at 26 percent (2020),” Cummings said, adding it can
be locked in at any time until it reaches the 10 percent level.

Utility Rate Changes

The change in utility rates is another reason Cummings
believes there will be a surge in solar installations for
agriculture.
In 2017, Pacific Gas and Electric (PG&E) and Southern
California Edison (SCE) announced their intent to change
utility rate structures and shift the peak time periods into
evening hours. For PG&E, the peak time period will change
from 12-6 p.m. to either 4-8 p.m. or 5-9 p.m., for agricultural and commercial rates.
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Solar systems in agriculture. All photos courtesy of JKB Energy.

High noon is the most lucrative time
to generate energy, so it’s not a coincidence that those time periods now fall
outside of the primary solar producing
hours, Cummings said.
“For a solar system operating on a
source of revenue, it is going to generate less revenue per year because you
sell back your solar energy at whatever
the given hourly rate is,” Cummings
explained.

“Across the board, rates have gone
up, and what’s not getting coverage is
the rates that will replace those daytime
rates are going up around 20 percent,”
Cummings said.
“How that applies to solar is, yes, solar
is getting a bit of a ding by the rate
structure, but because all the other rates
are going up, you’re actually still seeing
the same or an even more aggressive payback time period on a solar

investment,” Cummings said.
With a solar system, you’re protected
from when utility companies raise
their electric rates because you’re still
selling back at the same rates through
California’s Net Energy Metering
program, Cummings said.
“Bottom line is, rates continue to
increase, and that truly is the primary
incentive for solar,” Cummings said.

Continued on Page 50
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Tariffs

The vast majority of high grade solar modules come
from outside the U.S. and in the last 12 months, it has been
a roller coaster ride with solar tariffs with any non-U.S.
product, Cummings said.
“This time last year we were in a bit of a tariff bubble on
pricing, but that has come and gone,” Cummings said.
Solar manufacturers have essentially absorbed the cost
of the tariff to import into the U.S.
“Pricing is really at the strongest point it’s ever been
for the consumer. It’s definitely a buyers market,”
Cummings said.

Module Improvement

There have been some improvements in the modules.
“One of the things module manufacturers have been
able to do is instead of having all of the grids connected
together, they have a split cell or a half cut, and they’ve
actually been splitting them up into two halves per panel,”
Cummings said.
There is a twofold benefit to this. First, it allows for more
watts per panel. Second, if shade hits half of the panel, the

T5
100-PTO-horsepower

www.gartontractor.com

other half can still produce at a significant level, Cummings said.
With a traditional solar panel, if shade hits the lower third of the
panel, the whole panel goes down, and if that panel is strung with
other panels, all of those panels will go down, Cummings said.

Frame Size and Watts

There have been improvements on the amount of watts per
panel, too.
“We’re seeing some fast growth in that area. Historically we’ve
seen that improve 5-10 watts per panel, per year. The last couple
of years I’ve seen it increase closer to 20 watts per panel, if
not even more, so that’s been a fast gain and a big value adder,”
Cummings said.
Last year each panel was about 330 watts, and this year about
375 watts or higher, Cummings said.
“Coming into the next year I see that number continuing to
increase,” Cummings said, and what that translates to for growers
is the solar system would use less land.

Storage

“Solar has historically been able to offset about 70 percent of
your annual energy charges,” Cummings said, “But there’s still that
30 percent living out there that we haven’t been able to touch.”
“It’s unlikely to get rid of the full 30 percent,” Cummings said,
adding and it would be very difficult not to have any infrastructure
provided by the utility companies.
But what is feasible is batteries could reduce that remaining 30
percent to 15-20 percent, Cummings said.
“Energy storage systems can help reduce demand charges by
reducing spikes in electric usage. Demand charges make up about
30 percent of most agriculture electric rates. While batteries are
still quite expensive, we’re getting close to seeing a positive return
on investment with battery demand management solutions,”
Cummings said, adding, “you can charge batteries during the day
with solar and release the energy in the evening during the new
peak time periods which offer the highest energy credit.”
What that means is, those peak rates that will be falling outside
the daytime hours, that energy can be captured and held onto,
then strategically released. This will also further improve the
return on investment for solar, Cummings said.
“That’s probably the most commonly talked about option, which
is a great option,” Cummings said.
As the tax incentive starts to decline, utility companies change
their rates, and overall rates continue to increase, growers will
search for ways to control those energy costs. Energy storage
makes sense, Cummings said.
Optimistically, Cummings anticipates in the next 12 months to
see some big gains in energy storage, and on the more moderate
side in the next 24 months.
Batteries and energy storage have been frequent topics of
discussions in the energy industry for more than a decade,
but affordability may soon be within reach of the consumer,
Cummings said.
Comments about this article? We want to hear from you. Feel
free to email us at article@jcsmarketinginc.com
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Risk conditions are in

full bloom this year.
It’s not just the rain, it’s the risk. Spring almond diseases can
occur under a variety of conditions, and the humid, warm
weather this year will bring them out whether it rains or not.
Find out your risk factors at LunaScalaCombo.com.
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Weather forecasts1 are suggesting that
this year could be wetter and warmer.
Almond spring diseases can occur
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NAVIGATING THE NEW

CHLORPYRIFOS PERMIT CONDITIONS
By Anna Genasci | Assistant Director of Education, AgSafe

T

HE BEGINNING OF A NEW YEAR TYPICALLY
brings about regulatory changes for California employers and pesticide use is no exception. Last November,
the Department of Pesticide Regulations (DPR) announced
in a press release that they are recommending chlorpyrifos
be added to the “toxic air contaminant” list and thus issued
recommended permit conditions for its continued use.
Chlorpyrifos, sold under many brand names, is an organophosphate pesticide used to kill several pests including
insects and worms.
According to DPR, the use of chlorpyrifos has declined
over the years as growers have moved towards alternatives.
However, if a grower or pest control business want to use
chlorpyrifos, they will now have to adhere to the DPRrecommended permit conditions that have been adopted by
most counties.

The recommended permit conditions
outline the following:
Banning all aerial applications of chlorpyrifos.
Discontinuing its use on most crops. Chlorpyrifos
will be restricted to “critical uses” on crops for
which there are few if any alternative pesticides, as
determined by the University of California Cooperative
Extension. Those critical uses are listed on
DPR's website: https://www.cdpr.ca.gov/docs/
enforce/compend/vol_3/append_o.pdf.
Requiring a quarter-mile buffer zone during all allowed
applications of the pesticide and for 24 hours afterwards.
Requiring a 150-foot setback from houses, businesses,
schools and other sensitive sites at all times, regardless
of whether the site is occupied at the time of application.
The size of an application block cannot exceed 40 acres in
a 24-hour period.
This begs the question, what are pest control advisors
(PCA) and growers doing? In speaking with a local agricultural pesticide inspector, the trend is going two specific
directions:
Growers and PCAs are seeking alternative products
and plan to eliminate chlorpyrifos from their integrated pest management (IPM) toolbox.
They plan to use chlorpyrifos for very specific pest pressure issues in accordance with the permit conditions.

1.

Ultra Gro, LLC is an employee-owned
company based in Madera, California. Experts
in agronomy who take a comprehensive
approach with our growers, we manufacture
and distribute a full line of proprietary liquid
fertility products direct to the farmer. Our
Ultra Gro products have proven to provide
high yields, top quality and cost‐effective
results in both permanent and annual crops
throughout the West. We have 20 crop
nutrition consultants on our team with an
aggregate of over 300 years of experience.

FIND OUT MORE ON OUR NEW WEBSITE

ultragro.com

or give us a call at 559.661.0977
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2.

Continued on Page 54

Introducing our John Deere 5115ML Orchard Cab
•
•
•
•

100% Stainless Steel Cab Construction
½” Orchard Glass Windows
Powered Dual Stage Charcoal Pressurization System
The Most Orchard Friendly Shape on the Market

“Celebrating 30 Years of Orchard Cab Innovation”
www.keydollarcab.com

(800) 481-0876

The Department of Pesticide Regulation (DPR) has created a simple 2-page handout to help employers navigate the requirements when employees
handle organophosphates and carbamates. Photo courtesy of The Department of Pesticide Regulation (DPR) .

Continued from Page 52

Update Internal
Compliance Checklist

Growers and pest control businesses
will need to update their internal
compliance checklist to include the
specific-use conditions for chlorpyrifos, if they choose to continuing using
it, to help ensure pesticide safety and
compliance.
Additionally, chlorpyrifos is an
organophosphate pesticide requiring
additional medical supervision and
recordkeeping. Under Title 3 of the
California Code of Regulations (3CCR),
Section 6728, when employees handle
either organophosphates or carbamates
with the signal word, “DANGER” or
“WARNING,” additional employer
responsibilities apply:
If an employee works with such pesticides for more than six days in a
consecutive 30-day period, blood
levels of an important enzyme called
cholinesterase must be monitored by a
physician. If cholinesterase drops below
certain levels, employers are required
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to take specific actions to prevent
employee illness and injury.
Each employer who has an employee
who regularly handles organophosphates or carbamates pesticides shall
have a written agreement signed by a
physician.
All covered employees shall have baseline red cell and plasma cholinesterase
determinations. Baseline values shall be
verified every two years.
Records of the above need to be kept for
three years.
For more information on 3CCR
6728 visit: https://www.cdpr.ca.gov/
docs/county/cacltrs/penfltrs/penf2018/2018atch/attach0201.pdf
https://www.cdpr.ca.gov/docs/whs/pdf/
hs8.pdf
Remember this is just a summary of
requirements when working with this
type of pesticide. General pesticide
safety training needs to be covered

annually with all pesticide handers.
To comply, you must also cover all
of the active ingredients that will be
used throughout the year. Be sure to
document the training using a current
training record.
For more information about the pesticide use, or any worker safety, human
resources, labor relations, occupational
safety, or food safety issues, please visit
www.agsafe.org, call (209) 526-4400 or
email safeinfo@agsafe.org.
AgSafe is a 501c3 nonprofit providing
training, education, outreach and tools
in the areas of worker safety, human
resources, labor relations, pesticide
safety, or food safety for the food and
farming industries. Since 1991, AgSafe
has educated nearly 75,000 employers,
supervisors, and workers about these
critical issues.
Comments about this article? We want
to hear from you. Feel free to email us
at article@jcsmarketinginc.com

Donʼt leave out this critical part of your nutrition program!

THINK ZINC

Zinc-Shotgun™
Zinc-Shotgun™ is a fertilizer that focuses on micronutrients to satisfy needs of customers seeking high zinc with manganese, iron and copper. The micronutrients are completely chelated with natural organic acids, amino acids, and carbohydrates that are readily bio-degradable and supply energy to the plant and soil microflora.
For more information visit us online at wrtag.com/zinc-shotgun.

Call (209) 720-8040 today to create a plan that’s best for you.

We’re always here to help.
Call: 1-844-WRT-LIFE

Visit wrtag.com

NEW TECHNOLOGY
FOR PROCESSORS
By CECILIA PARSONS | Associate Editor

Photo courtesy of Bratney Companies.

W

hen it comes to nut sorting
technology, there is recognition
of demand for a much higher
level of product purity.
Representatives of four nut sorting
equipment manufacturers all cited
the need for delivering a cleaner, safer
product, retention of yield and data
analysis while reducing the need for
hand labor. It is understood that the
customers of their customers want

as near a perfectly clean product as
possible.

Sorting

As tree nut processors moved to
introduce mechanized sorting for
removal of foreign objects and defective nuts from the product stream,
labor saving was a priority. The latest
technology in sorting tree nuts is
achieving a level of purity that is

PDI Chico
(530)-894-2755
3195 Durham-Dayton Chico, CA 95928
PDI Hughson
(209)-833-4032
5724 E Whitmore Hughson, CA 95326
PDI Selma
(559) 896-3222
1029 Valley View Ct. Selma, CA 93721

beyond the ability of human sorters.
High definition cameras, sophisticated imaging and computer software
all play a part in improving the process.
Jeff Sargent of Satake said nut sorting
solutions for his company focus more
on the ‘big picture’ of food processing where high quality standards
must be met.
“The bar for quality is higher now
and our customers invest in this
technology to have a competitive edge,”
Sargent said.
In today’s marketplace, sorting is a
lot more than ending up with two piles.
The process must also increase capacity,
reduce costs and be ‘green’ as in giving
customers the technology to lessen
their dependence on utility companies.
The equipment must be more efficient
in handling the increasing sizes of
California nut crops too, Sargent added.
The introduction of high resolution
multiple waves infrared technology is
a response to consumer concerns over
foreign materials in a food product. The
jump to the hyper spectral camera was a
big jump for the industry as it allows for
faster and more precise sorting.
Processors can’t put enough people
in the sorting room to achieve the same
level of product cleanliness as new
sorting technology, Sargent said.

Labor

Pure Power. Pure Performance. Pure Orchard-Rite.

56

West Coast Nut

April 2019

Walnut processing. Photo courtesy
of the California Walnut Board &
Commission.

Reducing labor costs was the initial
impetus for improving sorting technology in the tree nut processing industry
said Chris Sinclair of Weco.
Designing equipment to do the work
of sorting was a reasonable response to
increasing labor costs. Considering the

reduced liability of machinery, increasing food safety concerns where humans
are handling a food product and new
technology that can perform at a higher
level than a human, food processors
have moved to high tech sorting.

LED Lighting

One of the biggest changes for Weco,
Sinclair said, is the advent of smaller
and brighter LED lighting. These lights
allow for much higher resolution by the
camera systems.
Shape and color recognition by the
software means that defects including
insect damage on kernels and misshapen kernels, or foreign material in
the product stream will get kicked out.
Through put at the processor can also be
increased, which will be vital considering the larger nut crops that will be
harvested in the future.

Camera Sorting

Dave Ewald of Bratney said the
integration of hyperspectral imagers
in sorting was developed specifically
for tree nuts. With special lighting, the
imagers identify the defects and relay
this information to a Robotic arm to
pick out the trash and defect nuts from
the sorting line. The combination of
this technology and the speed at which
the data is processed can work at higher
levels than humans. This technology is
helping the processors lower their costs
of labor, but is also increasing their
quality as these systems are capable
of doing things that humans cannot.
Unlike humans and other cameras that
can only see the three primary colors
(red, green and blue), Ewald said the
hyper spectral imaging has the ability to
split those wavelengths into many more
so that 300 plus colors and millions
of color combinations can be seen—
enabling for sorting off of product that
does not meet customer standards.
The camera and computer combination in tree nut sorting has enabled
processors to detect and eliminate
undesirable product, but to do it at an
increased pace.
The ability to physically look inside
a nut and determine their internal

Photo courtesy of Bratney Companies.

Continued on Page 58
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Continued from Page 57
composition including fat and protein will be the next step
for tree nut processing. Next to physical appearance, flavor is
an important consideration and allowing only nuts that meet
standards for composition would improve the final product.
As good as the technology has become, there is an
increased need for humans who can operate and maintain
the equipment for optimal performance. That will be one
of the challenges for the processing industry going forward,
Sargent said.

Walnuts being processed. Photos courtesy of the California Walnut
Board & Commission.

Standardization of Product

In addition to improving quality control by eliminating
foreign material and insect damaged nuts, another lesser-appreciated benefit is the standardization of the product
at the end of the line, Rio Rafael, sales account manager for
Buhler said.
The use of cameras and sensors to remove sub standard
product surpasses human abilities to identify and remove
it. Highly efficient inspection technology takes much of the
variability out, Rafael added.

Throughput

Throughput is another function that has been improved
by electronic sorters using extremely high image processing
power and coupled with ejector frequency. Rafael explained
that the image processing rate directly relates to how many

objects can be ‘seen’ by the sorter in a minute’s time.
If there is a ceiling on that rate, the line speed will
be negatively affected. Rafael said his company has
focused on superior image processing using proprietary cameras and fully digital image processing. The
result, he said is a two-fold or better increase in line
capacity.
However, Rafael said, throughput is closely tied
to yield and removing too much good product will
affect yield. To overcome this, Buhler has engineered
unique process flows to maximize yield.

Data Output

Worldwide Leader in
Almond Machinery
Technology. RMC is a
commercial grade
manufacturer of nut
processing machinery.
Since 1963, RMC has
provided turn-key
systems to hullers,
shellers, and processors
of the San Joaquin
Valley of California and
around the world.

License No. 251698

sales@riponmfgco.com

P. 209.599.2148
F. 209.599.3114

Another new development is data output. Rafael
said this is vital in managing yields, quality and performance, while also meeting customer’s customer
satisfaction. Viewing key line performance metrics
including flow rates, defect loads, content of foreign
materials will play an, important role going forward.
Rafael said the tree nut sorting industry’s primary
concern, historically, has been a clean product. The
data analysis tools that have been developed will be
about ensuring the safety of the product, if it meets
the contracted standards and is processed to maximize yield from every nut.
There is no perfect solution for the serious threats
to food safety caused by pinhole and aflatoxin, but
Rafael noted specific technology developed to
attack these defects at the source. One answer is
the development of high resolution HD InGaAs
camera technology for serious defects. An approach
to aflatoxin has been to use HD camera technology
to remove those defects closely associated with the
molds that may cause aflatoxin. Removing this food
safety threat will require concerted efforts on the part
of growers, hullers and sorting equipment engineers.

www.riponmfgco.com

Serving the Nut
Processing Industry
for over 55 years!
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Comments about this article? We want to hear from
you. Feel free to email us at article@jcsmarketinginc.
com

SORTEX®
BioVision™
technology.
Optical sorting
redefined.
SORTEX F® now available with SORTEX® BioVision™
Technology. Simultaneous color, shell and foreign
material detection for the nut processing industry.

Find out more.
T+ 1 209 983 8400 sortexsales@buhlergroup.com
www.buhlergroup.com/sortex-f

Innovations for a better world.

A CLEAN SLATE:

THE IMPACT OF SATURATED
SOILS IN YOUR ORCHARD
By RICH KREPS | CCA

A Clean Slate

Rain water is typically slightly acidic. It will help
to break up years of tied up calcium and phosphorus,
carbonates and bicarbonates, free up metallic ions and
leach detrimental salts from the soil profile. With the
steady flow of storms, saturated ground allowed for
deeper moisture storage in the soil profile. With hydrologic pressure, fairly saturated soils that receive these
natural pulse shots of water will drive nutrients, organic
matter, carbon and more water deeper into the strata.
This has the effect of wiping the chalkboard clean and
giving us a fresh slate to work with. What we do with
that can affect our yields for this year as well as next.

Keeping High Levels of Sodium at Bay

Pistachio block, LARK Farms in Madera. All photos courtesy of Rich Kreps.

W

HILE THE STATE OF CALIFORNIA GOVERNMENT
moves at a snails pace (if at all…) when it comes to water
storage, sometimes good ol’ mother nature does not. She
brought Spring in with a fury of storms and packed our beautiful
Sierra with an abundance of snow. We will see the surface water we
still aren’t storing enough of rush by in our rivers and out to the
ocean. Flood control has already been taxed again. An extended
runoff season will hopefully allow for our water exchange contractors to finally get the full water allocation they were promised and
paid for decades ago but haven’t seen for a long time. Historical
hydrology tells us we may not see the ground water change
significantly for a year or so as it takes a while to sift through the
underground channels in the mountains and get to the underground reservoirs under the valley floor. But what is happening
beneath our feet in our orchards right now with all this rain?

Adding soluble calcium and potassium to the root
zone will help ensure we keep any high levels of sodium
at bay. Smaller pulse shots in our first irrigations may
only be to apply nutrients as the soils may not need
long irrigation sets. Charge your systems, inject your
nutrients, flush your lines and shut your systems down.
Many growers attempt to monitor evapotranspiration
(ET) reports and schedule their irrigation accordingly.
However, logistics don’t always allow for smaller adjustments and often we start our season on the schedule
we always used in the past. Pulse in smaller shots of
calcium and potassium (K).

Potassium

Potassium is a small element equal in atomic size to
sodium. It carries the same single charge as well. This is
why plants will take up an abundance of sodium if that
element is more readily available than potassium as it
sees it as the same. It will occupy the same receptor sites
as potassium in the plant. This also means potassium is
mobile in the soil and will leach like sodium. We have
always been told it doesn’t leach like sodium, but it
certainly moves much more easily through our ground
than calcium. Add your potassium injections in the last
half of a short irrigation set to ensure adequate time in
the root zone. You want as much of this soluble nutrient
to be absorbed and not leached through. If it’s too early
in the set, it runs the risk being pushed through. If the
irrigation set is too long and we apply it at the end, we
run the risk of the roots hitting mass absorption capacity early and not taking in as much of that applied K.

Calcium

Calcium of course, will displace more sodium as
it carries a double charge. But that also means it will
displace potassium as well. But calcium is a big element
and doesn’t flow as smoothly through the soil. It actually wedges the soils open and allows for greater pore
space. This is a beautiful thing in tight, or overly saturated soils. Smaller pulse shots of “soluble” calcium
will help open up early spring saturated soils and

Soil Moisture Probes
Advanced Software
Telemetry

Call 530 488 0314
sentekusa.com

Continued on Page 62
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The coastal range.

Continued from Page 60
move the water down through the root
zone quicker. The soluble portion will
feed the trees. The remaining portion
not absorbed will create that pore space
we need and get us back to aerobic conditions quicker. This can help us avoid
issues like phytophthora.
Fall, soil amending applications
of less soluble materials like gypsum,
lime, dolomite and sulfate of potash
will help build depleted numbers but
take time to work. Add your beneficial
cations in soluble products like KTS,
potassium hydroxide, potassium acetate,
calcium nitrate, calcium thiosulfate,
CAN-17, magnesium EDTA, etc…The
soluble forms can be applied in smaller
amounts with those short fertigation
sets. We can build the nutrient density

of the beneficial cations in the soil solution early in the season and let mother
nature continue her leaching of sodium.

Aerial Applications

Don’t be afraid to do aerial applications of nutrients when fields are too
soggy to run equipment. That soil compaction will also exacerbate the issues
with saturated soils. Early foliar shots
are very affective at adjusting last years
deficiencies. Many studies have shown
that aerial applications of foliar nutrition can be several times more efficient
than ground shots for nutrient absorption. And a good start to the season will
allow trees to reach maximum photosynthetic capacity.

Early Season Nutrition

Since we have been inundated with

rainfall this winter and spring, make
sure you adjust your early season
nutrition plan as well as your irrigation
schedule. Doing things the same way
year after year can actually be detrimental to your crops when Mother
Nature throws a wrench in the gears.
Our government certainly won’t make
adjustments anytime soon, but we
know mother nature will every year.
Be prepared, plan and perfect. Fill the
clean slate we have been given with the
targeted nutrition for optimal yields.
The California government won’t be
storing more water anytime soon, but
we can certainly hold better nutrition in
our soils.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

2 centibars at three feet and still no applied water for the season.
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Why Activate™?

• Highly concentrated bacteria, guaranteed species analysis
• Naturally occuring root colonizing bacteria, not genetically modified
• Stimulates root and plant growth
• Enhances nutrient cycling and a reduction in nitrogen needs
• Reduces leaching of nutrients
Continued
Page
34284-Bon
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19662
Woodlake, CA 93286
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Spray Safety Tips
By JENNY HOLTERMANN | Contributing Writer

W

E ARE ALWAYS WORKING
with it in mind, planning for it,
aiming at it, and learning about
it. In our daily lives, what is the number
one thing that comes to mind when we
start any task?
How can we do this safely?
Everything we do, we look at the
safest way to do it. The general public
doesn’t look at a task and tell themselves, what’s the most dangerous way
of doing this? Farmers are the same way.
Safety needs to constantly be on the
forefront of our minds. The best way to
always be aware of the safest way to do a
task is to ensure everyone understands

the safety standards of your
business.
Winter and early spring seem to be
the season for safety. Safety is always a
buzz word on the farm and this season
seems to enhance that. It may be the
down time some businesses have as
winter storms roll through or the season
of muddy inaccessible fields, or it just
might be the new year and new onset of
rules. As January entered, new regulations also came along for our businesses
and industry. New minimum wage,
overtime restrictions and reporting
requirements are just a few. But there
is also new trainings and supervisor

PBM Supply & MFG., INC.

Quality Agricultural Spray Equipment, Parts and Supplies
www.pbmsprayers.com
www.pbmtanksupply.com

Since 1969

-Sprayers- -Tanks- -Liquid Delivery Trailers- -Parts & Accessories-

requirements to follow
this year as well.
Some farms host
training seminars for their
employees and others
take their employees to a
safety training organized
by certified professionals.
How you choose to train
is a personal preference
or matter of convenience.
There are a number of
organizations and affiliates that sponsor
and host safety training sessions. There
may be a membership involved or a fee
associated with the class. Whether it be
your insurance company, Farm Bureau,
AgSafe or similar type business they
all offer some level of safety training
workshops.

Spray Safe

Many counties operate a Spray Safe
event. This event is held annually and
usually in partnership with the county
Farm Bureau. Whether your employees are licensed with Department of
Pesticide Regulations (DPR), have a
private applicator certificate, or no
license at all, they are all welcome.
Spray Safe usually holds workshops and
guest speakers including the county
Hazardous Material Team, county Fire

Continued on Page 66

Chico - 530-345-1334
324 Meyers St. Chico, CA 95928
Fowler - 559-834-6921
3732 S. Golden State Blvd. Fowler, CA 93625
Murrieta - 951-696-5477
41648 Eastman Dr. #102 Murrieta, CA 92562

HAV Self Propelled Sprayers

Walking Beam Sprayers
Mixing Trailers

UTV Sprayers
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Spray safe Haz Mat. Photo courtesy of Kern County
Farm Bureau.
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Spray safe presentation. Photo courtesy of Kern County Farm Bureau.

counties saw the need as well and followed suit to develop more Spray Safe
events across the state. Your local Farm
Bureau should be able to lead you to the
Spray Safe event closest to you.

Spraying Regulations

Continued from Page 64
Department, bee safety, DPR regulation
update, application specific equipment,
health care professionals and more.
These events are a great way to bring
your whole team and utilize a wide
range of safety resources.
Kern County was a pioneer in
developing Spray Safe and establishing
a model to follow for other counties. The Kern County Farm Bureau

describes the Spray Safe event as a place
“where local agriculturalists learn the
importance of safe pesticide spraying
practices. This educational event is an
example of agriculturists recognizing an
issue in the industry and finding a solution.” Thirteen years ago, Kern County
farmers and agriculture businesses
saw the need for a place to provide a
uniform training and valuable tools
for spraying professionals to maintain
safety while using pesticides. Other

“Schmeiser Orchard Disc”
The Ultimate Orchard Disc

Built To Last!

• Heavy Duty
• Easy-To-Adjust
• Feature Packed

®
1-800-288-8128 • www.tgschmeiser.com
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Pesticide and spraying are areas that
have many regulations and protocols to
follow. Prior to spraying, the applicators
must be properly trained as to adhere
to the label requirements of what is
being applied. Extensive annual training
is also required for all mixers, loaders,
applicators or even mechanics. New this
year, all field labor with potential to be
in a previously treated area must also
be trained, even if they are not the ones
applying the pesticide.
There is a wide range of label requirements dependent upon the pesticide
being applied. Many with different
levels of requirements in place, it is
important to have been trained on the
personal protective equipment, or the
necessities needed to apply. Do you
need rubber gloves, Tyvek suits, rubber
boots, or respirators? Some chemicals only require safety glasses, socks,
shoes, rubber gloves, a long sleeve shirt
and pants. Some require Tyvek suits,
rubber boots, respirator, and a chemical
resistant apron or maybe even a closed
mixing system as well. Ensuring the
applicators know the requirements of
the product they are using, will ensure
their safety and that they handle mixing
and applying appropriately. For example,
there may be chemicals that do not list
rubber gloves as being required, but the
state of California mandates gloves to
be worn during all phases of application.
There are even specific requirements
that go into the type of gloves that are to
be worn and the thickness of the rubber
in the glove. Department of Pesticide
Regulations is a good tool for more
information.
It is important to have a strong and
active relationship with your Pest
Control Advisor (PCA) to ensure
proper label requirements are being
communicated to the applicator. Having
regular discussions with your PCA
about the product you plan to use, will
help you be better educated about the
materials being applied.

Continued on Page 68

potassium that

peforms
KTS® liquid potassium fertilizer is a key part of well-rounded fertility
programs. Nut crops remove more potassium than any other nutrient –
making your potassium fertilizer choice an important decision affecting your
final crop. The liquid formulation of KTS® allows you to precisely control
your potassium application. Avoid nutrient deficiencies and optimize crop
potential this season by incorporating KTS® into your fertility plan.
Learn more about KTS® at cropvitality.com

Start a Conversation today with Your
Call

(800) 525-2803,

email

Crop Vitality Specialist

info@cropvitality.com

or visit

CropVitality.com

©2019 Tessenderlo Kerley, Inc. All rights reserved. KTS® is a registered trademark of Tessenderlo Kerley, Inc.
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In some instances, it is more effective
and efficient to use aerial application
It is especially important to have an
methods. Aerial application is an
understanding of sensitive areas that
important tool that employees need
may be surrounding your property;
to be familiar with. It is significant
such as residential communities or
not just when they are involved in the
surface water areas. Having a posiapplication but also when they see it in
tive and open relationship with your
surrounding areas. This is another great
neighbors also plays a key role in notifi- example where communication and
cations and timing of sprays.
relationships with your neighbors are
critical. Always ensure you understand
NOI Program
what is going on around you and with
In 2008, the Kern County Agriculture your neighbors.
Commission developed a pilot Notice of
When handling pesticides, safety
Intent program. They received specialty should always be at the forefront of
project funds from the state and devel- your mind. It is a sensitive situation that
oped a program for a small area of the
should not be taken lightly. Growers
county south of Highway 58 and east of should maintain proper training
Highway 99.
courses that are timely and on schedule
Kern County Agriculture
and ensure that you are staying up to
Commissioner Glenn Fankhauser,
date on rules and regulations. California
described the role of the program
may have specific rules for what you
as a “48-hour notice of intent for all
are applying, so it is always better to be
restricted material applications. When
over prepared and yield on the side of
a grower files a notice of intent with the caution. Growers who maintain active
county, a site map is generated of the
communication with their neighbors
location. The county will issue an alert
will be more aware of issues that could
to neighbors within a quarter of a mile
impact their fields or employees. There
of the application site. The grower doing are multiple resources for workshops,
the application receives all contact
seminars and educational opportunities
information for neighboring growers
to stay fluent. Education and safety are
and each neighboring grower receives
key to success.
contact information for the grower
Comments about this article? We want
making the application.”
The program has now been expanded to hear from you. Feel free to email us at
article@jcsmarketinginc.com
to the entire county of Kern and is no
longer a pilot program. Fankhauser
reiterated the role of the program is “for
them to contact each other and communicate potential problems and/or to
put off certain activities until after the
application has occurred.”

Exclusion Zone

Another important factor to spraying is the use of equipment being used.
Certain sprayers have different exclusion zones to protect any surrounding
public that may come into contact with
the equipment. This exclusion zone is
where the applicator must keep free
of any untrained people who are not
part of the application and suspend the
application if it is violated. Field labor,
people on public roadways and anyone
who isn’t supposed to interact with
the equipment all must be outside of
this zone.
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Spraying almonds. Photo courtesy of Jenny Holtermann.

SHRED IT!
DS SERIES STATIONARY DEBRIS SHREDDER
The DS Series Stationary Debris Shredder is an inline waste shredder for
precleaning and mummy densification. This shredder is made compact to easily
install in any hulling/precleaning line. Available in 24", 30" , 36", and 40" widths.

Key Features
• Reduce waste volume quickly and efficiently while creating compostable mulch.
• 20 horsepower electric motor allows for easy intergration into almost any processing line.
• 7-pounds of knives at each station result in optimum debris destruction.
Performance
Great for reducing waste volume while creating compostable mulch. The Vrisimo DS Series
Stationary Debris Shredder has a bolt on flange. Features and electronically balanced cutter
drum for vibration free operation. Includes electric drive motor allowing easy intergration into
your processing line.

Serving the California Walnut & Almond Industry for over 25 years.

Contact Us Today

CONTACT US
TODAY
TO GET A QUOTE
FOR THE BEST
PRICES

209.883.2817

3200 TULLY ROAD, HUGHSON, CA • Grossifabrication.com

ARIZONA PISTACHIO PRODUCTION

Photo of Jim Graham. All photos courtesy of
Julie Murphree with Arizona Farm Bureau.

ON THE RISE

By CECILIA PARSONS | Associate Editor

A

RIZONA PISTACHIO GROWERS
may have some advantages over
their California counterparts when
it comes to regulatory oversight, but this
high desert pistachio production area
faces some unique challenges.

Unlike some of the groundwater used
for irrigating pistachios in California,
Arizona groundwater is high in quality.
There have been legislative efforts to
regulate groundwater pumping in the
state, but there have also been efforts to
ensure continued access to groundwater.
Challenges
Pistachio production has also been
Two of those challenges have to do with seen as a higher value crop that uses less
water—the potential for monsoon rains water than annual crops of cotton and
during harvest and availability of irriga- alfalfa.
tion water.
Proven Pistachio Industry
Richard Searle, a 2019 American
addition, the study found that the
Searle said Arizona has a solid and
Pistachio Growers board member and a
industry in Arizona is responsible for
proven pistachio industry.
Cochise County pistachio grower, said
more than $2.3 million in direct and
“I believe we will continue to see an
limitations to pistachio industry growth
indirect state and local taxes.
increase in ground going into pistain Arizona lie mainly in groundwater
Searle said lower land prices in
chios,” he added.
availability. There are no surface water
Arizona are the biggest difference
Arizona State University's Seidman
deliveries, all commercial pistachio
between Arizona and California when it
orchards are irrigated with groundwater. Research Institute estimated the total
comes to production costs. Developed
Pumping costs for irrigation is definitely economic output of pistachio farming
ground in southeastern Arizona goes
at $31.3 million by state, 303 jobs
one of the highest annual input costs in
for about $4,000 an acre and undeveland $13.3 million in labor income. In
pistachio production, Searle said
oped land prices are in the $1,000 to
$1,500 per acre range.
The Arizona pistachio industry
is a participant in the United States
Department of Agriculture (USDA)
marketing order program that includes
Arizona, California and New Mexico
production. The state has approximately
Almonds • Pecans • Pistachios • Walnuts
58 pistachio growers.
The pistachio growers in both
Arizona and New Mexico formed a
trade association known as Arizona
Pistachio Growers Association.
There are nearly 7,000 acres of pistachio trees planted in Arizona, primarily
in the southeastern corner of the state
in Cochise and Graham counties. Half
of those acres have been planted in
the last five years. Recent large-scale
Walnut Drying Bins
plantings include two 640-acre blocks
• Burners
Bin Features
• Fans
• Knock Down Kit
planted in Mohave county, in the
• Drying Systems
• Modular
northeast corner of the state.
• Storage & Handling
• Corrugated / Galvanized Construction
• Custom Manufacturing
• Do-It-Yourself Option
The first commercial plantings of
• Spiral E-Z Let Downs
• Low Lead Time
pistachios
in Arizona were done in the
• Installation & Service
• 6 Ton Capacity
early 1970s, not much later than the first
commercial California plantings. When
3778 County Road 99 W
Let Kraemer & Co. Design
those blocks first came into production,
Orland, CA 95963

Kraemer & Co. Mfg., Inc.
Nut Drying & Storage Facilities

and Build the Facility
that is Right for Your Needs
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Continued from Page 70
Searle said, some of the harvested nuts were trucked to
California for processing. The 2011 Food Safety Modernization
Act (FSMA), that gave the Food and Drug Administration
authority to regulate the way foods are grown, harvested and
processed ended much of that practice. Arizona processors can
now handle the state’s production.
“We never had food safety issues before FSMA, but no one
wants to take that risk now,” Searle said.

Arizona Production Going Forward

Jim Graham, a pistachio grower in the Sulpher Springs
Valley area, said the keys to a successful pistachio industry in
Arizona going forward will be availability of water and climate
for sufficient chill. As long as the crop remains profitable and

water challenges continue in California, he expects the crop will
continue to expand in Arizona.
Sulpher Springs, near the border of New Mexico, and like
much of southeastern Arizona, has a climate and elevation
similar to areas of the Middle East where pistachio trees
evolved. Chill hour accumulation in that part of the state is not
usually a problem for growers, Searle said. The area is in the
4,000-4,500 elevation level and has a dry climate with rainfall
averaging only about 12 inches per year.
Graham said his mature pistachio trees, planted on Atlantica
rootstock will yield 4,000 to 5,000 pounds per acre on an on
year. During off years yields can be off as much as a third.
Cost of pumping groundwater is about equal to his fertilizer/
chemical costs, Graham said.

Weather-Related Problems

The two weather-related problems pistachio growers encounter in Arizona are late spring freezes and summer monsoon
rains. Growers have taken a hit on production due to temperatures dropping into the 20s at bloom time in late April.
Hailstorms prior to harvest cut production last year.
Harvest can be delayed and nut quality affected if monsoon
rains hit in July and August. The wet weather can cause staining
on the shells, Searle said. Another effect of the monsoon is
spread of Septoria, a fungal disease affecting pistachio tree
leaves. The disease has been observed in Arizona since 1986.
Foliar fungicide sprays are necessary to control the disease,
which can cause defoliation.
Phoma blight is an anthracnose-like disease that has been
found in some Arizona pistachio orchards that have experienced heavy summer rains. The pathogen is the fungus Phoma
fungicola. According to University of California plant pathologist Themis Michailides, the fast-moving disease kills clusters
near harvest time.

Insect Pressure

Insect pest pressure is lighter in Arizona. Navel orangeworm
(NOW) does exist in some Arizona pistachio orchards, Graham
said but not at the population level found in some parts of
California. Growers do recognize the threat this pest poses to
their crop and Graham said they try to do winter sanitation.
The high desert climate, Searle said, isn’t conducive to NOW
overwintering. Plant bugs, including leaffooted plant bugs can
become a problem if populations build.
While agriculture ground in Arizona is being converted
to higher value permanent crops including wine grapes and
pecans, pistachio plantings have not been a large part of that
conversion. Searle said that most of the new pistachio plantings
are going in ground not previously farmed. That includes the
town of Willcox, where the state has noted overdraft of the
underground aquifer.
Julie Murphree with the Arizona Farm Bureau said different growing regions in the state have distinct differences in
groundwater profiles. Pistachio growers are familiar with water
issues in those regions and being able to irrigate their trees for
optimum production is very much on top of their minds.
Comments about this article? We want to hear from you. Feel
free to email us at article@jcsmarketinginc.com
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LOOK OUT, PESTS. MINECTO PRO DOESN’T MISS.
Minecto® Pro insecticide delivers exceptional control of difficult-to-manage pests in
your crops. With its premix formulation of two powerful modes of actions, Minecto Pro
offers extended residual control of pests including psyllids, mites, whiteflies, thrips,
beetles and worms. Minecto Pro is designed to protect specialty crops including citrus,
tree nuts, pome, potatoes and vegetables. When you have difficult-to-control pests in
your crops, make sure your insecticide doesn’t miss.
To learn how Minecto Pro can help protect your crops from pests,
visit SyngentaUS.com/MinectoPro

©2019 Syngenta. Important: Always read and follow label instructions. Some products may not be registered for sale or use in all states or counties. Please check with your local
extension service to ensure registration status. Minecto Pro is a Restricted Use Pesticide. Minecto Pro is highly toxic to bees exposed to direct treatment on blooming crops and weeds. Do not
apply this product or allow it to drift onto blooming plants while bees are foraging adjacent to the treatment area. Minecto®, the Alliance Frame, the Purpose Icon and the Syngenta logo are trademarks
of a Syngenta Group Company.
MW 9MNP00577-DART-AG211 02/19

OVERVIEW OF PISTACHIO RESEARCH
By CECILIA PARSONS | Associate Editor

M

EETING CURRENT NEEDS
OF pistachio growers while
developing a basic understanding of the physiology of the long-lived
pistachio tree are goals of the California
Pistachio Research Board (CPRB).
Organized in 2007 following the close
of the California Pistachio Commission
(CPC), this marketing order’s sole
purpose is supporting production
research and grower education. In the
past 18 years, the CPRB has continued
many of the research projects initiated
by the CPC and expanded into new,
producer-driven research to increase
nut production and ensure quality.

2018 Research Projects

In 2018, the CPRB funded 30
research projects that included
rootstock and variety development,
nutrition, pest and disease management
and harvest.
Bob Klein, CPRB manager, outlined
some of the research highlights that
have both allowed expansion of pistachio acreage and helped growers harvest
more high quality nuts. Some of the
earliest funded research was aimed at
the disease Botryosphaeria blight as
severe epidemics in some parts of the
state caused production losses. Research
sponsored by CPC and CRPB on both
cultural and fungicidal controls have
reduced impact of this disease, allowing
new plantings in the Sacramento Valley
where the environment is conducive to
spread Botryosphaeria.
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Irrigation

Quantity and quality of irrigation
water remains an issue. Though pistachios are established as one of the most
salt tolerant crops in California, Klein
said that tolerance is not unlimited
and research over the last decade has
delimited salt tolerance allowing for
better assessment of orchard establishment and long-term effects of saline
conditions.

Alternate Bearing

Pistachio’s alternate bearing trait
has been addressed in research. Field
trials have shown that severe alternate
bearing can be mitigated with a pruning
strategy that maintains tree and fruiting
structures. Information on differences
between hand and mechanical pruning
is available to growers along with
data to assist them in choosing which
approach to use in their orchards.

Insect Pests

Insect pests remain a huge challenge,
with navel orangeworm (NOW) being
the most significant pistachio pest.
Control costs and damage exceed $100
million annually for growers, Klein
noted. Tracking population development and determining effective spray
timing have provided growers with
tools to protect their crop from NOW.
There is on-going research on pheromone discovery and development of the
mating disruption puffers that can be
attributed to CPC funded research.

An emerging pest of pistachio, Gill’s
mealybug, has continued to spread to
more pistachio orchards, likely transported on harvest equipment. Research
has determined life cycle and chemical
control methods to limit the deleterious
effects of the pest.

"Field trials have shown that
severe alternate bearing can
be mitigated with a pruning
strategy that maintains tree
and fruiting structures."
Choosing Research Projects for 2019

In choosing which research projects it will fund for the current year,
Klein said the board would address
both current needs of growers and the
pistachio industry along with anticipating potential future issues. Expansion
of pistachio production into new areas
with saturated soils has been identified
as one of those issues.
A project to determine water needs
in saline soils has been earmarked as
important for compliance with the
Sustainable Groundwater Management
Act (SGMA). Klein said this type of
research is difficult as the exact regulations under SGMA are yet to be
known. The pistachio industry still
needs the data generated by the study,
he added, to help ensure the SGMA
regulations are based on scientific facts
and not fitting an agenda. The CPRB

has established an endowed chair in
Plant Soil Water Relationships to help
projects such as this.

Bushy Top Syndrome

Pistachio Bushy Top Syndrome,
a sensitive subject in the pistachio
industry, is being addressed in research

projects aimed at rootstock production
and supply. The current project includes
rootstock development techniques
including marker-assisted selection
of clones that offer specific traits and
reduce planting uncertainty. Projects
also include putting selections into
culture by avoiding endophytic bacteria.

New Varieties

Earlier release of two pistachio varieties, Lost Hills and Golden Hills, has
spurred interest in new pistachio varieties to help with earlier harvest dates.
Klein said the CPRB has established an
endowed chair in Tree Nut Genetics
with an emphasis on pistachio to move
the new variety program forward.

Soil Borne Diseases

W NDERFUL PISTACHIO ROOTSTOCK™ TREES NOW AVAILABLE!
Exclusive from Wonderful Nurseries for our Grower Partners.

WONDERFUL PISTACHIO ROOTSTOCK™ TREES

True to our “Growers First”
commitment, Wonderful Nurseries
is now offering our proprietary
Wonderful Pistachio Rootstock™
(WPR) trees to our grower
partners. This is your opportunity
to reap the benefits of over 20
years of meticulous research and
development
into
promising
selections of UCB-1 rootstock.
We believe this rootstock can
yield more pistachios per acre
than any other rootstock in the
market. To stand behind our
product, Wonderful Orchards has
designated over 17,000 acres for
planting through 2019.
To find out how you can become
eligible to purchase these
exceptional Wonderful Pistachio
Rootstock™ trees, call Director of
Sales Dustin Hooper, at 661-3017399, for all the details and to
schedule a visit today.

SERVING THE PISTACHIO, WINE, TABLE GRAPE AND RAISIN INDUSTRIES

WonderfulNurseries.com

661.758.4777

© 2019 Wonderful Nurseries LLC. All rights reserved. WONDERFUL, WONDERFUL NURSERIES and the
accompanying logos are trademarks of Wonderful Nurseries LLC or its affiliates. The Wonderful Pistachio
Rootstock ™ Trees are the subject of U.S. Plant Patent Nos. PP26915, PP26916, PP27318, PP27319 and PP27436.

				

The discovery of new soil borne
diseases that affect pistachios planted in
heavy saline soils with saline irrigation
water has led to research in pathogen
identification and control methods.

Stinkbug

The potential for brown marmorated
stinkbug to damage pistachio crops is
the impetus for study into identification
of damage, potential for population
development and colonization in nut
crops. Research is also ongoing on how
this invasive species is different from
native stinkbugs.

Sterile Insect Technology

One of the most visible research
undertakings in recent years is the
Sterile Insect Technology (SIT) for
control of navel orangeworm. SIT
program has been an effective part of
many area-wide pest control programs
including codling moth and pink
bollworm. The current CPRB-funded
program is looking at mass rearing of
navel orangeworm (NOW), sterilization,
mass release and verification of strain
robustness and integration into an
area-wide program for NOW control in
tree nuts.

Future Research

Looking into the future of the
CPRB funded research, Klein said that
continued salinity research would help
determine the limits of orchard establishment and maintenance.
He said rootstock development would
interact with the salinity research to
provide more efficient and economical
pistachio production in marginal soils.

Continued on Page 76
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Maritime™ Brings
New, Revolutionary
Biological Extraction
Technology to
Specialty Crops
Loveland, Colo. — Nutrien Ag
Solutions, the largest global ag
retailer, introduces Maritime, a
revolutionary kelp-based extract
which can help restore soil health,
raise nutrient uptake and reduce
the effects of abiotic stress.
Our exclusive biological extraction
process delivers a better expression
of the functional agents from kelp
which are proven to deliver plant
health benefits in the field. This
biological process also creates
secondary metabolites shown
to set Maritime apart from other
commercial seaweed extraction
processes through field trials and
laboratory experiments while
delivering a final product which
blends freely with fertilizers and
other spray mixtures.

Maritime improves seedling response to
drought stress and is designed for use with
specialty crops such as almonds, grapes,
citrus, strawberries, broccoli, lettuce and more.

Unlock Maritime’s innovative plant
nutrition technology by contacting
your Nutrien Ag Solutions crop
consultant or visit GetMaritime.com
for more information.

ABOUT NUTRIEN AG SOLUTIONS:
Nutrien Ag Solutions™ is the retail division of
Nutrien™, the largest crop inputs company
in the world. We provide full-acre solutions
through our trusted crop consultants at more
than 2,000 global locations. For over 150
years, we have helped growers achieve the
highest yields with our proprietary brands:
Loveland Products, Inc., Proven® Seed and
Dyna-Gro® Seed, plus financial, custom
application and precision ag services.
Connect with us at NutrienAgSolutions.com.
© 2019 Nutrien Ag Solutions, Inc. All rights reserved.
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Louise Ferguson, Director of University of California’s Fruit and Nut Research and Information Center and
Cooperative Extension pomology specialist, is one of the researchers studying salinity effects on pistachio
tree health and yield. All photos courtesy of Cecilia Parsons.

Continued from Page 75
Root disease issues will take pathology
research to be resolved.
Klein said the NOW SIT will either
be proven effective and enacted or it
will be abandoned. The NOW damage
problem, he noted, must be solved
to reduce consumer complaints and
export barriers that stand in the way of
increasing pistachio consumption as
production increases.
There is a great amount of genetic
diversity that could be used in new
variety development, Klein noted.
New varieties with reduced chilling
demands will be needed as the winter
temperatures continue to warm.
The physiology and biochemistry
of pistachio trees remain to be fully
explored. Kern County farm advisor
Craig Kallsen said there are a lot of

incremental steps taken in research and
efforts to try and understand how the
trees react to stressors including salinity
and low chill hours may be more effective in improving tree health and yield.
Kallsen, who has led research in chill
hour requirements and yield estimates,
along with Klein, said researchers have
not scratched the surface of physiology/
biochemistry of pistachio trees.
Reaching an understanding of the
physiology of the pistachio tree may
take more time, but the knowledge
would be valuable in determining the
effectiveness of cultural practices.
Comments about this article? We want
to hear from you. Feel free to email us
at article@jcsmarketinginc.com

THE GODDESS OF KELP SCIENCE
Maritime ™ augments a balanced crop nutrition system by providing a food source
to the soil microbiota, which helps RESTORE soil health. The exclusive biological
extraction of Maritime produces a broader range of plant-available compounds than
traditional extraction methods. These bio-active compounds can help RAISE nutrient
uptake and REDUCE the effects of abiotic stress.

Get the power of Maritime.

GetMaritime.com

Ask your Nutrien Ag Solutions
Crop Advisor about Maritime today.

ALWAYS READ AND FOLLOW LABEL DIRECTIONS.© 2019 Loveland Products, Inc. All Rights
Reserved. All of the trademarks and service marks displayed are marks of their respective
owners. Check State Registration to make sure product is registered in your state.
8231
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Pecan Strategic
Planning— 101
By ALEX OTT | Executive Director, American
Pecan Council (APC)

T

HE AMERICAN PECAN COUNCIL (APC), the
Federal Marketing Order and largest, broadest organization for the pecan industry, recently completed its
strategic plan. The timing could not have come soon enough
at this critical stage in our industry. The purpose of the
strategic plan was to identify the key areas industry needs to
implement change in order to successfully grow the market.
Once challenges were clearly identified, solutions to industry’s problems began to form. All data collected throughout
this process was aggregated and analyzed by a third, independent company whose job it is to be “truth tellers” and
bring an unbiased opinion of every aspect of the industry.
The data was “gut-wrenching” yet promising as it tells the
story of where our industry currently stands, while offering
up solutions to capture greater share of the marketplace. For
the past three months, the American Pecan Council (APC)
has been conducting several studies, analyzing the industry
and composing five strategic initiatives the Council will
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All photos courtesy of The American Pecan Council.

implement to assist the industry in putting pecans on the
market map. The bottom-line: It is time for the industry to
stop fighting the internal war of pecans and begin to focus on
the war of winning its fair share of tree nuts.

Case for Change

There is no doubt that the American pecan industry is experiencing trying times. Hurricanes, floods, droughts, volatile
market prices and tariffs are just part of the story. Historically,
the lack of transparent industry data audited by a third
party, coupled with the fact that there is no enforced set of
grades and standards, has contributed to a general sentiment
of distrust between many growers and shellers. One of the
noteworthy findings to emerge from our Fall 2018 Stakeholder
Survey is that growers and shellers, alike, experience many

To - Future State

From - Current State

Tractor mowing a pecan orchard.

of the same pain points that plague the
industry, despite differences in their
operation models. Pecans lag in comparison to other tree nuts on key dimensions,
including low awareness and flat demand,
while other tree nuts are capitalizing
on the back of nutrition and snacking
trends. Adversarial internal practices
hinder the pecan industry’s ability to
grow. Meanwhile, supply growth in
other markets, (China and South Africa)
presents a potential oversupply situation
if there’s no change in demand. Our
industry has a great product and the
potential to grow demand, but in order
to do so, we must work collaboratively to
solve challenges and move the industry
forward.
The American pecan industry also
faces structural challenges. Variations
exist in growing costs across the west,
central, and eastern regions. Pecans cost
more to grow than other nuts, and the
pressure from low-cost Mexican growers
and shellers is immense. The industry is
at a crossroads and in need of a paradigm
shift. Imminent global supply growth
threatens to create a pecan surplus. If we
do nothing, 2018 may be a glimpse into
our future. We must unite to address
these challenges.

Challenge Accepted

Today, more than ever, the pecan
industry needs a long-term strategic plan.
Together with input from the industry,
other pecan segments, and commodity
boards, the American Pecan Council
has developed a strategic plan representing a shared vision for the industry

Seasonally-consumed, indulgent ingredient
nut lagging growth of other tree nuts...

...a differentiated, nutrition-oriented, everyday
snacking nut capturing fair share of market growth

Trade show-based, "push" export strategy
with resources spread across many markets...

...a consumer-driven export marketing strategy
focused on few highest potential markets

Limited, unreliable data and non-uniform
standards enforced inconsistently...

...improved data availability to support decision
making & objective implementation of uniform
standards

Transaction model that prevents value chain
partnerships and inhibits market growth...

...researched best practices that educate industry
on sharing risk & upside promote stability &
efficiency

Fragmented stakeholders acting in individual
interest with limited collaboration...

...a unified stakeholder base with a common
strategy, working together to benefit
American pecan industry

at large. The strategic plan is not about
mandating change, but rather presenting
priorities that can be rallying points for
the industry. The goal is to provide five
options and tools we, as an industry, can
use to resolve long-standing challenges,
with the hope that these will be adopted
as benefits are realized. The five priorities
underpin APC’s strategic vision, “To
increase demand for American pecans
and provide industry with a path to
sustainably grow profitability across the
value chain.”
These initiatives include:

Win fair share
of tree nuts
Lead amongst
global suppliers

The American Pecan Council will be
rolling these initiatives out to the industry through workshops, articles, and
presentations. Several of these initiatives
are well underway. The results of these
five areas will take the industry from its
current state, to a future state of success, as
detailed above.
Change is going to be tough for several
in the industry, however, as Albert Einstein
once stated, “Doing the same thing over
and over and expecting different results
is the definition of insanity.” We as an
industry can continue to do the same thing
we’ve always done, and hope for change,
or we can implement the key initiatives,
work together as an industry and begin to
capture our fair share of the market place.
The American Pecan Council looks forward
to these challenges and can’t wait to see the
bright future realized in the years ahead.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

Strengthen our
infrastructure
Modernize the
industry
Unite pecan
stakeholders

Pecan orchard.
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FDA DETENTION
WHAT IT IS AND
WHAT DO WE DO
ABOUT IT
By TOM JONES & PAM COOPER | Safe Food Alliance

D

ETENTION; A WORD
associated with childhood
pranks, the principal’s office,
guilt, and remorse. In a similar
fashion, receiving notice from the
United States (US) government that
your facility’s products have been
detained can also trigger those
negative childhood emotions.

FDA Detention Explained

Detention occurs when products
entering the U.S. are refused entry;
either by the U.S. Food & Drug
Administration (FDA) or the U.S.
Customs and Border Patrol, acting
on the FDA’s behalf. These detentions occur because the FDA has
reason to believe that the products
do not conform to U.S. laws and
regulations. The specific issues that
can cause detention include:
•Adulteration/contamination
•Mislabeled or misbranded product
•Manufacturing
•Processing or packing under
unsanitary conditions
•Importing products that are
forbidden for sale
Some of these detentions are the
result of the FDA’s Import Alert
List. This list is based upon FDA
surveillance of imported products
and detected patterns of noncompliance. Most listings take the form
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of a Red List Import Alert, in which
specific firms from a certain country
have a pattern of non-compliance and
thus are added to the Alert. Once listed,
any future products imported from that
firm will be detained without physical
examination (DWPE). Such products
will be detained by the FDA until it can
be shown that they are safe and meet
pre-approved standards.

In Action

In some cases, Red List Import
Alerts apply to products from an entire
country. In 2007, the FDA traced pet
deaths in the US to melamine contamination of wheat gluten and rice protein
concentrate from China. During the
investigation, more than 150 brands
of pet food were recalled as a result of
the mislabeled ingredient. Melamine,
a molecule used as an industrial
binding agent, flame retardant, and
fertilizer, caused over 17,000 consumer
complaints, 1950 deaths of cats and
2200 deaths of dogs. The devastating mistake resulted in Import Alert
# 99-29 “Detention without Physical
Examination of All Vegetable Protein
Products from China for Animal or
Human Food Use Due to the Presence
of Melamine and/or Undeclared Colors”.
Districts were directed to detain all
shipments with vegetable protein
products to prevent the products from
continuing to contaminate pet foods.

Since this import alert was issued, over
twenty Chinese firms producing these
products have been added to the Green
List, meaning they have met the compliance requirements of the FDA and are
no longer subject to Detention Without
Physical Examination (DWPE).

Applying The Rule

Any firm importing food products
from abroad is strongly encouraged
to familiarize themselves with the
FDA Import Alert List. The list can be
searched by country, industry, alert
number and last published date. Within
each alert, the details of the product
types, firms subject to DWPE, and the
specific product violations related to
the alert are listed. Notices may indicate
DWPE with surveillance, meaning that
the FDA will be doing spot inspection
and testing of those products.
Key Alerts for Detention without
Physical Examination are:
•Aflatoxin in food products (#23-14)
•Pesticides in raw agricultural commodities (#99-05)
•In processed foods (#99-15)
•Salmonella in food products
(#99-19)
•Sulfites in food products (#99-21)
Reviewing this list allows you to
make an informed choice of which
firms to do business with and what
types of product testing or evaluations to require from the seller prior

2% 2%

16%

45%

Leading causes for fda detention as
examined by safe food alliance
16%

AflatOXIN
Pesticides
Pathogens
Quality/filth
Claims of Organoleptic issues/rancidity
mislabeling

19%

to shipment. This can prevent the
headache associated with a detained
shipment, saving you time and money.
At Safe Food Alliance, we have been
handling FDA product detentions for
over a decade. Product detention in our

facility primarily involves adulteration
and contamination. In terms of specific
issues cited in the detentions that have
been examined by Safe Food Alliance,
aflatoxin has been the most common
(45 percent), followed by pesticides (19
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percent), pathogens (16 percent),
quality/filth (16 percent) and
claims of organoleptic issues/
rancidity (2 percent). The
remaining 2 percent of cases
have involved mislabeling due to
sulfite residues. Tree nuts, dried
fruits, and seeds/seed pastes are
the commodities which have the
most violations.
The most common example
we encounter is tree nuts that fail
to pass the importing nations’
aflatoxin limits and are returned
to California. The FDA will
typically notify the “responsible parties” of the violation by
issuing a Notice of FDA Action.
In our tree nut example, this is
usually the handler or broker
who originally shipped the
load and to whom it has been
returned.

Continued on Page 82
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How to Handle an FDA Notice
Step 1: If you receive a notice read
it immediately and carefully!
Step 2: Understand the terminology

Hearing—A hearing is your opportunity to present evidence, or testimony,
to overcome the appearance of a
violation and to give FDA confidence
that the product is in compliance. The
hearing will vary from a series of email
or telephone conversations to a more
formal meeting. The hearing officer is
generally the FDA compliance officer
listed on the Notice of Detention and
Hearing.
Testimony—Testimony is any information you wish to submit to overcome
the appearance of the violation, or to
otherwise support the release of your
product. Testimony should be provided to the contact that is listed on
the Notice of FDA Action, usually a
compliance officer.
Charges—Charges are the reason the
shipment has been detained by the FDA.
Reasons include adulteration, misbranding, and restricted for sale.
Respond by Date—The “respond
by” date is the amount of time to
provide testimony. If the FDA does
not receive a response to the detention
within the specified timeframe, the
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The Notice of FDA Action will
cite the specific laws and regulations
that appear to have been violated
and are known as the charges. The
FDA allows the responsible party the
chance to either submit evidence to
overcome the charges or submit a
request to recondition the product
to correct the violation. If you
choose to submit evidence, known
as testimony, it must be provided by
the specific date listed on the Notice.
This respond by date is typically 10
business days/20 calendar days from
the detention date. Such testimony is
typically provided in emails, telephone calls and/or hard copies and
is addressed to the FDA Compliance
Officer listed on the Notice. This process
is known as the hearing.
In the case of our ill-fated tree nut
shipment, the testimony will typically
take the form of product sampling and
testing, to show that the products meet
U.S. limits for aflatoxin and can be
allowed entry. In this case, it is critical
that our laboratory is notified immediately so that we can begin the process of
getting the products cleared.

05
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compliance officer can issue a refusal
of admission.
Definitions from https://www.fda.
gov/ForIndustry/ImportProgram/
ActionsEnforcement/ucm459476.htm
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Step 4: Get your product tested

It is of critical importance to work
with a laboratory that has experience
with FDA detention. If the analytical
package is not prepared according to the
FDA’s strict protocol and does not meet
their standards for sampling and testing
it will be rejected, delaying the process
even further. Choosing to work with
Safe Food Alliance provides you with
everything you need to be successful.
The testimony that Safe Food Alliance
provides is more than a typical laboratory result. In addition to the regular
results, you receive details about quality
assurance, methods, validations, technician training, and sampling plans.
Note: It may not be possible to have
your lab report completed by the initial
response date given by FDA, in which
case a request for extension must be

made by the responsible party.
What if the product fails to pass the
testing process? The responsible party
can submit a request to recondition the
product to bring it into compliance. In
our example, that might involve resorting the product to remove any moldy/
damaged nuts. This would then be followed by the same sampling, testing and
reporting process we described above. If
the product still fails to pass, then your
options are either to work with FDA and
Customs/Border Protection to export
the product from the U.S. or destroy it.
This product disposition must be completed within 90 days.

Step 5: Submit Your Testimony

If the testimony shows that the
product is in compliance (in our
example, the aflatoxin is below 20 parts
per billion), then the data package
is submitted for review and the wait
begins for FDA to clear the product.
This process can take several weeks; FDA
may also request additional information from the responsible party and the
laboratory.
If this seems like a bureaucratic maze,
you are right! The most important
thing to remember is to read the notice
immediately and gather all the facts you
can about the detention. Next, reach
out to the FDA Compliance Officer and
determine exactly what is expected from
you and when.
Safe Food Alliance laboratories
should be your next contact. The most
common problem we encounter is that
we are not contacted soon enough when
our client receives their FDA Notice,
resulting in insufficient time to assemble all of the evidence and triggering
a panicked request for an extension.
Tell us exactly what you have found
out from the FDA and we can plan
the next steps of sampling, testing and
reporting the results that will clear your
product. Remember, it is critical that the
correct steps are taken when sampling
and testing or the data will be rejected.
Count on us to walk you through the
process, and stop worrying about the
principal’s office!
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com
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A FEW ARTHROPOD
PESTS TO
CONSIDER
ON ESTABLISHING
PISTACHIO TREES
By KRIS TOLLERUP | University of California
Cooperative Extension Area-wide IPM Advisor,
Kearney Agricultural Research and Extension
Center, Parlier, California

T

HE UNIVERSITY OF CALIFORNIA (UC), PEST
Management Guidelines provide recommendations
for managing approximately 14 insect and mite
pests on pistachio. A few of those pests, growers and
pest control advisers (PCAs) should pay close attention
to during the first few years while young trees establish.
According to the National Agriculture Statistic Service,
the industry in California has expanded by about 35
percent between 2010 and 2017 from roughly 215,000
to just over 329,000 acres. New plantings in that period
ranged from 6,730 (2010) to 24,500 (2013), with acreage
expanding by 18,000 in 2017.
With so many acres of new pistachio trees in California,
it is fitting to highlight a few economically important
pests covered by the UC Pest Management Guidelines
to prompt growers and PCAs to start thinking about
the coming season. A group of insects important on
establishing trees is the hemipterans. They have piercing-sucking mouthparts and include true bugs, scales, and
aphids. All scale and aphid, and some true bug insects
feed on plant sap that mostly contains sugars formed from
photosynthesis.

Scale

Feeding from soft scale insects such as
black scale, Saissetia oleae (Olivier) (Figure
1), brown soft scale, Coccus hesperidum
(L.), and frosted scale Parthenolecanium
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Figure 1. Black scale with parasitoid exit holes. Photo by Jack Kelly Clark.

pruinosum (Coquillett) can severely retard shoot growth.
In addition to removing vital nutrients via plant sap,
infestations can lead to a reduction in plant photosynthesis. Soft scale pests such as these excrete a large amount
of honeydew, a carbohydrate-rich liquid, which contaminates leaves and branches, providing a substrate for the
growth of black sooty mold (Figure 2, see page 85).
The good news is that soft scale infestations on young
trees typically do not need an insecticide application
to maintain populations below an economic damaging
level. If pyrethroid insecticides are minimized or avoided,
natural enemies such as parasitoids, lady beetles, and
green lacewing do an excellent job. The parasitoid wasp,
Metaphycus luteolus Timberlake, for instance kills soft
scale in a couple of ways. First, to obtain protein while
developing eggs inside their body, newly emerged female
parasitoids feed on the body fluid (hemolymph) of young
scale, termed host-feeding. Second, females lay an egg
inside or on a scale, the egg hatches and the larvae feeds
and develops, killing the scale. The parasitoid adult
emerges from the scale body by cutting a hole through
the exoskeleton (Figure 1).
When monitoring for soft scale on new pistachio
trees, begin in early to mid-January and examine several
dormant shoots about 12 inches long looking for live and
dead scale. Importantly, make sure to take note of the
number of scale parasitized. The small exit hole made
by the parasitoid, provides a telltale sign that parasitoid
natural enemies are hard at work in the orchard.

False Chinch Bug

False chinch bug, Nysius raphanus Howard, is a true
bug and can wreak havoc on new trees. Similar to soft
scale, the species has piercing-sucking mouthparts and

The good news is that soft scale infestations on young trees typically
do not need an insecticide application to maintain populations below
an economic damaging level.

Figure 2. Black sooty mold on leaves of navel orange infested with soft scale.
Photo by David Rosen.

Figure 3. Colony of twospotted spider mite. Photo showing adults with black
spots on both sides of body and an egg. Photo by Jack Kelly Clark.

feeds on plant sap. False chinch bug does not produce
honeydew and while feeding, injects a toxic compound
that disrupts the plant’s water transport system. When
severe infestations occur, hundreds can feed on a single
tree resulting in rapid leaf-drop and death of the tree.
False chinch bug measures approximately 1/8 inch in
length and appears brownish grey in color. The bug has an
appearance similar to a lygus bug. This species overwinters
as nymphs both in and outside of orchards at the base of
weeds. It prefers weeds such as wild mustard, wild radish,
shepherd’s purse, and London rocket. In spring nymphs
and some adults will migrate into orchards as weeds dry
and become an unsuitable food source. Because nymphs
have not developed wings, they migrate into an orchard by
crawling. This behavior occurs in the early morning hours
or evening hours in order to avoid desiccation.
To help keep populations of false chinch bug from
building to economic levels, good weed management, both
inside and around the orchard plays a key role in an integrated pest management (IPM) strategy. The University of
California Pest Management Guidelines provides a list of
treatment options if populations on young trees are high
enough that wilt becomes evident.

spots on the leaf surface, called stippling. As few as three
mites per leaf can cause economic damage. Monitor for spider
mites beginning in June and continue through August. Use at
least a 10x hand lens and first look on the underside of leaves
where colonies tend to initially build. Pay close attention
along dusty roads and where trees may be water-stressed
and in areas with more alkaline soil. Clusters of brown leaves
often provide an early sign of a mite infestation.
Again, the good news is that natural enemies, such as
sixspotted thrips, spider mite destroyer, and minute pirate
bug play a major role in keeping spider mite populations
under control. Employ good IPM practices by minimizing
broad-spectrum insecticides, reducing dust from road traffic,
and keeping trees well-irrigated will help to prevent economically damaging infestations.

Developmental Stage of Orchard

Lastly, producers need to consider pest management issues
in the development stage of an orchard. Intercropping, for
instance with short or a long-term crop can provide some
income while the orchard becomes established. Crops such
as cotton, watermelon, or beans have been attempted, but

Continued on Page 86

Mites

Also, web spinning mites such as twospotted spider mite,
Tetranychus urticae Koch, and Pacific mite, Tetranychus
pacificus McGregor, can occasionally cause economic
damage on young (as well as established) trees. This group
is more closely related to spiders, than to insects. Adults
measure only 1/20 of an inch and have eight legs. During
periods of active feeding, adults appear yellowish green
in color and have two spots on either side of their body
(Figure 3). Eggs of both species appear spherical shape
(Figure 3) and are translucent when laid but become
opaque prior to hatching.
Mites feed by using needle-like mouthparts to remove
the contents of plant cells. This results in small necrotic
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Continued from Page 85
of course, producers must carefully
consider factors such as irrigation compatibility, arthropod pests, and disease
management prior to making a choice.
Intercropping pistachio with pomegranate has been tried and moreover,
because pomegranate tolerates drought
and has a thick canopy, it functions
well as a living fence and/or hedgerow. Pomegranate is a preferred host
of leaffooted bug (LFB), Leptoglossus
zonatus (Dallas) and can attract LFB
during early summer—a period of
susceptible nut development (Figure
4). The species cause loss by feeding
directly on developing nuts, resulting
in aborted nuts or kernel necrosis.
Moreover, LFB can transmit botryosphaeria, a bacterium associated with
panicle and shoot blight. Also, pomegranate plays a key role in the life cycle

of LFB. In early to mid-September, LFB
move onto pomegranate and produce
offspring that mature to adults, then
move to more sheltered overwintering
sites. Intentionally planting pomegranate in proximity to pistachio is not
recommended.
Insecticide use should occur only
after considering the potential risks of
the compound to beneficial organisms,
including bees and biological control
agents, and to air or water quality. For
more information on these topics please
consult the UC IPM Pest Management
Guidelines for pistachio at https://
www2.ipm.ucanr.edu/agriculture/
pistachio/

Figure 4. Adult leaffooted bug on pomegranate
in early June. Photo by K. Tollerup.

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

Figure 5. LFB nymphs on pomegranate 2016.
Photo by K. Tollerup.

Figure 6. LFB on early almond.
Photo by K. Tollerup.
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