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While hazelnuts can be found in the wild and
grown as backyard plants over a considerable
range of locations, including some very cold
locales, commercial production occurs largely in
regions with climates moderated by proximity to
large bodies of water.

See the full story on page 4
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RESISTANCE TO EASTERN
FILBERT BLIGHT PROVIDES GREAT
OPPORTUNITIES FOR EXPANSION
OF HAZELNUT PRODUCTION
By Thomas J. Molnar | Ph.D., Associate Professor, Plant Biology
Department, Rutgers University, New Brunswick, New Jersey

baijan, Chile, France, Spain, Iran, and
China make up the remaining production. In the U.S., hazelnuts are produced
primarily in the Willamette Valley of
Oregon with a small amount of production in southwest Washington.
The commercially grown species is

Fresh inshell nuts harvested at Rutgers. All photos courtesy of Thomas J. Molnar.

A

ccording to the Food and Agriculture Organization of the United Nations, hazelnuts rank fifth in world tree
nut production behind cashew, almond,
walnut, and chestnut (world production
averages around 800,000 MT per year

4
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of in-shell, dry hazelnuts). Worldwide,
Turkey is by far the number one producer, typically growing around 70 percent
of the world’s crop, followed by Italy
(~10 percent) and the United States (~5
percent). The Republic of Georgia, Azer-

Eastern Filbert Blight on large tree
showing girdled stems.

ENHANCED CODLING MOTH LARVAL CONTROL

Available in 10, 20 and
40 acre container sizes!

Male flowers called Catkins .

the European hazelnut, Corylus avellana,
which is native to a wide area of Europe
and the Caucasus spanning coastal Norway
and Sweden to north of Moscow, and as
far south as Morocco and east to parts of
Iran. While hazelnuts can be found in the
wild and grown as backyard plants over
a considerable range of locations, including some very cold locales, commercial
production occurs largely in regions with
climates moderated by proximity to large
bodies of water (e.g., along the Black Sea
coast in Turkey, western Oregon, etc.).
With the demand for hazelnuts continuing
to grow rapidly, efforts are now in place to
expand production around the world in
traditional and non-traditional regions. The
wide native range of the European hazelnut
suggests an opportunity to greatly expand
where commercial production can occur.
Interestingly, there have been attempts
to grow hazelnuts in the eastern United
States since colonial times. However, these
attempts were fully unsuccessful; a hazelnut industry was never established east
of the Rocky Mountains. These failures
were largely due to a fungus native to the
eastern United States named Anisogramma
anomala, the causal agent of the disease
eastern filbert blight (EFB). This fungus, an
ascomycete in the order Diaporthales, is an
obligate biotroph living only on hazelnut
plants, where it proliferates under the bark
and causes perennial stem cankers once

Continued on Page 6
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Continued from Page 5

duced into southwest Washington. At
that time, very little was known about
the lifecycle of the fungus and how it
spreads, and no control measures were
available. As a result, infections reached

cankers during extended periods of precipitation and spread by rain splash and
wind. The spores adhere to and actively
penetrate young, actively growing hazelnut stems close to the growing tip in
the spring, although spores
can be shed throughout the
winter. Interestingly, mature
woody tissues and dormant
stems are not susceptible to
infection. Once spores penetrate, they colonize tissues adjacent to the vascular tissue, spreading
throughout the stem but eliciting
no visible symptoms from the infected plant the first growing season (the
fungus has an 18-month latent period).
During the second growing season, the
fungus enters its damaging reproductive
phase. By mid-summer, football-shaped,
2-3 mm stromata can be seen under
the bark. By fall, the stromata grow in
size and then emerge fully, which in
turn ruptures the infected stem,
destroying the vascular tissue
and girdling the tree.

entering its reproductive phase. Its natural host is the wild American hazelnut,
Corylus americana, which can be found
throughout a wide
region of the eastern
US. In general, the
wild American
hazelnut is highly
tolerant of the
fungus, which
can occasionally
cause small stem
lesions that have
little effect on the
multi-stemmed
spreading shrub.
Note that the
tiny, thick-shelled
nuts of the American
hazelnut preclude
it from commercial
production. In stark
contrast, nearly all cultivars of European hazelnut
are highly susceptible, and Map of American hazelnut native range.
they quickly succumb to
Today, based on a better
the disease when planted within the
epidemic proportions and orchards in
understanding of the fungus, EFB can
native range of the American hazelnut,
Washington were devastated. The fungus be controlled relatively well in infected
which acts as an inoculum source. When spread virtually uncontrolled for more
orchards. Multiple fungicide chemistries
disease pressure is high, European plants than a decade before counter measures
are labeled for EFB protection (see Oretypically die within four or five years of
were developed and attempts at control
gon State University Extension guide EM
exposure, with their stems girdled by
initiated.
8328) and with diligent sprays, scouting
large cankers which can reach over 1
m in length! Thus, the EFB fungus has
Fortunately, the
made it impossible to establish a success- weather patterns in
ful hazelnut industry in the eastern Unit- the region generally
ed States. This is unfortunate as parts of
move from south
the Mid-Atlantic and Fruit Belt regions
to north, which
have moderate climatic conditions that
slowed the spread
would be quite amenable to existing
of EFB southward
susceptible European cultivars.
into the main production centers of
Unlike the eastern US, hazelnut prothe Willamette Valduction has thrived for nearly a century
ley (see time-lapse
in the Pacific Northwest where the EFB
study by Oregon
fungus was absent and the climate and
State University
soils are ideal for hazelnuts. Growers
http://oregonstate.
have long enjoyed the very low-input
edu/dept/botany/
nature of this long-lived tree, which
epp/EFB/location/
typically has few pest problems, can be
map1.htm#backgrown with little or no irrigation, needs
map). This gave
only minor pruning, and is harvested
the United States
Close up of EFB in stem showing stromata in detail.
mechanically. With knowledge of the
Department of Agexistence of this potentially devastating
riculture (USDA)
fungus, a plant quarantine was estaband Oregon State University (OSU)
for cankers, and pruning of infected
lished in the 1920s that restricted the
scientists more time to study the fungus, limbs in the winter, orchards can be kept
movement of hazelnuts from the East in
figure out its infection biology, and iden- in production where EFB is present. It
an attempt to prevent its introduction.
tify management strategies.
was very helpful for the Oregon hazelnut
The quarantine was successful for many
industry that the main cultivar in the
decades. However, this scenario changed
Research eventually showed that
dramatically in the 1960s when the
spores of Anisogramma anomala are
Continued on Page 8
EFB fungus was inadvertently introejected from the stromata-lined stem
6
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Nuts drying, ready for storage.

Continued from Page 6
region was ‘Barcelona’, a susceptible but
very vigorous tree that could remain
productive and live for quite a few years
even with infected stems. However, even
with good management efforts, susceptible trees tend to decline overtime
since the EFB fungus is perennial within
the tree, and pruning removes fruiting
wood reducing yields. Once the disease
enters the main trunk, trees can die back
completely and/or become very poor
yielding. Thus, in the long-term, when
considering the added costs of EFB management, genetic resistance or tolerance
to EFB is the most desirable means for
control. As a result, breeding EFB-resistant plants has been the primary goal of
researchers at Oregon State University
for many decades.
The big breakthrough came in the
1970s with the discovery of ‘Gasaway’, a
late-blooming, grower-selected pollinizer from Battle Ground, Washington,
which was found to be resistant to EFB.
Soon after its discovery, it was used in
controlled breeding efforts to test inheritance of resistance and begin developing
improved plants. Dr. Shawn Mehlenbacher and his colleagues found that
resistance was transmitted to offspring
and conferred by a dominant allele at
a single locus (monogenic resistance).
This means that in crosses of a susceptible plant with ‘Gasaway’, resistance is
transmitted in a ratio of one resistant
8
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to one susceptible seedling. ‘Gasaway’
provide the same level of protection in
became integral to the Oregon State
parts of the eastern United States—‘GaUniversity hazelnut breeding program.
saway’-related trees can get EFB cankers
Over the next two decades, ‘Gasaway’
that are large enough to reduce yields
was used extensively to develop new,
and sometimes end in tree death. Interimproved EFB-resistant cultivars with
great success. The
first step was the
release of resistant
pollinizer trees in
1991 to supplant the
highly susceptible
pollenizer ‘Daviana’ traditionally
used in ‘Barcelona’
orchards. Later, the
first improved nut
producing cultivar,
‘Santiam’, was released in 2005. Since
this time, a number
of further-improved
‘Gasaway’-derived
EFB-resistant
cultivars have been
released such as
Roadside stand in Crimea with nuts for sale.
‘Yamhill’, ‘Jefferson’,
‘Dorris’, ‘McDonald’,
and ‘Wepster’, which
have provided the foundation for the
estingly, studies at Rutgers have shown
Oregon industry to expand very signifithat the resistance gene from ‘Gasaway’
cantly in recent years (~12,000 ha over
generally provides a strong level of
the past eight years).
tolerance; however, some cultivars, such
as ‘Jefferson’, develop too many cankers
Unfortunately, while ‘Gasaway’
to be grown without significant chemical
resistance continues to hold up very well
in Oregon and Washington, it doesn’t
Continued on Page 10

Summary of Corylus avellana seed collection trips from 2002 to 2010 and results of screening for eastern filbert blight (EFB)
response at Rutgers University in New Jersey, USA, as of January 2018.
Location

Date
Collected

Number
of Seed
Lots

Number
of Trees
Planted

Seed lots
Number of trees Collectors
with resistant Remaining Free
Trees
of EFB (2017)

Russia (Krasnodar, Maykop, 2002
Holmskij, Sochi)

20

981

10

29

T. Molnar, D. Zaurov, S. Mehlenbacher

Crimea (Yalta, Simferopol)

2002

12

304

6

9

T. Molnar, D. Zaurov, S. Mehlenbacher

Russia (Sochi)

2004

23

749

9

36

D. Zaurov

Turkey (Giresun)

2004

50

509

8

9

S. Mehlenbacher

Lithuania

2005

6

40

1

1

T. Molnar, D. Zaurov

Latvia

2005

5

304

2

5

T. Molnar, D. Zaurov

Poland (Warsaw,
Skierniewice, Konskowli)

2006

14

415

3

6

T. Molnar, D. Zaurov, M. Wojciechowska,
G. Hodun

Estonia

2007

4

203

3

3

K. Kask, T. Paal

Moldova

2007

4

144

2

5

T. Molnar, D. Zaurov

Russia (Moscow)

2008

7

61

1

2

D. Zaurov

Republic of Georgia

2009

46

1359

19

48

M. Pisetta, N. Mirotadze

Azerbaijan

2009

2

36

0

0

M. Pisetta, N. Mirotadze

Abkhazia

2009

1

15

1

1

M. Pisetta, N. Mirotadze

Italy (Napoli, Caserta)

2010

4

106

0

1

M. Pisetta

Totals

198

5226

65

154
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Breeding nursery at Rutgers.

Continued from Page 9
inputs, whereas others such as ‘Epsilon’
and ‘Santiam’ have developed only small
inconsequential cankers after more than
a decade of exposure.
The EFB in Oregon and Washington
originates from a single point introduction. Recent research has shown that the
fungus is much less diverse in the Pacific
Northwest compared to the eastern US
where it is native, and it is believed that
this is one reason the ‘Gasaway’ protected plants aren’t holding up as well
as they do in Oregon. The climate and
spore load also differ in the East, the
combination of which likely contributes
to the reduced effectiveness of ‘Gasaway’-related plants in trials at Rutgers in New Jersey and other locations,
including New York and Ontario.
Regardless of the utility of the
current Oregon cultivars for eastern
hazelnut orchards, the existence of ‘Gasaway’ and its usefulness for the Oregon
industry spurred continued research and
significant efforts towards identifying
new sources of resistance. This work has
occurred in Oregon, and more recently
at Rutgers University in New Jersey. Oregon scientists assayed nearly all of the
10
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hundreds of accessions of European hazelnuts in the USDA clonal germplasm
repository for their response to the fungus. This arduous work spanned over a
decade and was successful in identifying
several new sources of resistance from
various countries and Corylus species. In
1996, a close cooperation was developed
between Oregon State University and
Rutgers University. Plant materials were
shared for testing with eastern samples
of the fungus, and several accessions
were shown to be resistant to most or all
isolates. Further, germplasm collection
expeditions were coordinated and the
screening of thousands of seedlings from
many locations in Europe and elsewhere
were initiated. Over the past 15 years,
through a collaborative effort, plants
were evaluated from Russia, Crimea, Estonia, Latvia, Lithuania, Turkey, Poland,
Moldova, Georgia, Italy, Azerbaijan, and
more.
At Rutgers, from 2002-2009 nearly
10,000 seeds comprising 198 different
seed lots were collected, from which over
5,000 trees were germinated, planted
in the field, and subjected to EFB. They
were obtained from the countries listed
above and sourced from a variety of horticultural research institutes and breeding stations, as well as purchased from

local roadside vendors, bazaars, and
outdoor markets or collected from the
wild in late August or early September
of each collection year. The trees were
“field-inoculated” annually by collecting
local EFB-infected sticks and tying them
into the canopy of each tree to develop a
disease epidemic, as most were expected
to be highly susceptible and they acted
accordingly.
However, to our great fortune, after
screening many of these trees for more
than a decade, around 150 (approximately three percent of the total number
of trees grown) remain free of EFB today.
These resistant trees originate from 65 of
the 198 seed lots collected, representing
12 of the 14 countries visited (Table 1:
collection locations and results), providing a wealth of new plants to use in
breeding for resistance.
Supported by the fact that hazelnuts
are self-incompatible and the seeds are
all the result of open pollination, our
findings demonstrate that EFB resistance
can be found in many native and cultivated European hazelnut populations if
you look hard enough. With access to
many sources of resistance from a vari-

Continued on Page 12

Nuts from each tree are evaluated for size, shape, and
freedom from defects like mold and shriveled kernels.

High yielding EFB resistant breeding selection.

				

Hazelnut bagged for controlled
crosses in March.
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Breeding nursery showing EFB resistant
and EFB susceptible trees at Rutgers.

Continued from Page 10
ety of genetic backgrounds, we are now
confident that breeding for resistance
to EFB need not be equated with the
narrowing of genetic diversity.
Over the past 20 years, the primary
goal of the Rutgers hazelnut program
has been to identify and utilize sources
of durable resistance to EFB in breeding.
In close collaboration with Oregon State
University, we have been building a wide
germplasm base and large seedling populations to select potential new cultivars
(Figure 6: picture of breeding nursery at
Rutgers). The new sources of resistance
have been proven to be genetically diverse, and those examined in controlled
crosses appear to transmit a useful level
of resistance to their offspring. When
considering the ability to combine

12
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(pyramid) different resistance genes into
individual plants along with the known
high levels of tolerance coming from
wild hazelnut relatives, the future looks
very bright for managing EFB though
breeding and genetics. Plants that hold
long-lived EFB resistance as well as
improved cold hardiness, high yields,
and excellent nut and kernel quality now
exist in the Rutgers collection and will
provide a means to expand the commercial growing range across significant
parts of eastern North America and
beyond. Collaborative work on the EFB
fungus and plant testing can also provide
additional knowledge and security to the
existing hazelnut growers in the Willamette Valley of Oregon.
In regards to planting hazelnuts in
the eastern US, our most promising
EFB-resistant breeding selections at

Rutgers have been identified and are
now being propagated for farmer trials
in New Jersey and surrounding states.
Propagation can be slow with hazelnuts
via traditional means, so we are utilizing micropropagation (tissue culture)
to rapidly increase numbers for testing.
We expect to have at least 15 farms in
New Jersey, New York, and Pennsylvania
planting the first hazelnut trees on the
scale of two to five acres each in 2019.
We are anticipating considerable expansion in 2020 and beyond, as we provide
test plants to growers across the Mid-Atlantic, the Fruit belt, and other suitable
regions of the US.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

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
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SPRING DISEASES TO
BE ON THE WATCH FOR
IN ALMONDS
By Kathy Coatney | Editor

D

avid Doll, University of California
Cooperative Extension pomology
farm advisor for Merced County said,
there are several spring diseases that
growers should be on the look out for if
2018 turns out to be another wet spring.

Jacket Rot
Jacket rot is caused by three different
fungi, but for the most part, the fungus
Botrytis has been seen more recently,
Doll said.
In very tight clustering varieties like
Independence and Monterey, jacket rot
tends to be very pronounced. The tight
clusters allow the fungal spores to spread
through the nut, increasing susceptibility, Doll explained.
Doll said he thinks the reason jacket
rot is seen more frequently throughout
the orchards is that the two common
fungicide groups that are used to control
the disease—Strobilurins which is FRAC
11, and the DMIs (Quash, Indar, Inspire,
Rally, etc.) which is FRAC 3, are not
effective on the Botrytis fungus.
“So, if you make an application of
that material two to three weeks after petal fall, it’s not going to provide
control for those fungi, allowing them to
proliferate and grow,” Doll said, adding
FRAC 7 or FRAC 1 will provide control
14
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of jacket rot.

they’ll stick to the tree.

“Some of these combo fungicides
will provide that protection, too,” Doll
said, adding and he advised consulting
the UC IPM (University of California,
Integrated Pest Management) timing
and efficacy table that is available online
http://ipm.ucanr.edu/PMG/r3902111.
html

“The interesting thing about anthracnose is that it’s easily confused with
bacterial spot,” Doll said, but there are
differences between the diseases.

Jacket rot can reduce yield, and it
leads to deformed nuts as well, which
can impact quality at the end of the year,
Doll said.
“That’s probably the more significant
aspect,” Doll said.
Jacket rot is one disease Doll advised
growers to definitely be on the look out
for if the rains continue into March and
April this year.

Anthracnose
Another disease to be on the watch
for is anthracnose, Doll said.
“It’s definitely more common in
Monterey blocks. We see a lot of it in
Monterey. Most fungicides are effective on anthracnose, but it leads to leaf
lesions as well as large lesions on nuts,”
Doll said, adding it can also cause nut
drop as well as killing the nuts, and then

With anthracnose there will be a
large sunken lesion on the hull, but with
bacterial spot, the lesion goes all the way
to the shell, Doll explained.
The key with anthracnose and jacket
rot is to apply the fungicide prior to the
rain event as a prophylactic spray, Doll
said, rather than assuming you’ll be able
to apply a curative spray later.
Anthracnose will cause yield loss,
and it tends to persist in the wood of the
tree, Doll said.
“Once you have infections, they can
persist for multiply years,” Doll said,
adding if growers battled anthracnose
last year and saw symptoms on the tree,
they’ll have an issue this year unless they
manage it.

Bacterial Spot
Recent research has found that
winter sanitation is a critical factor to
reducing bacterial spot because sanitation removes the inoculum from the
tree, Doll said.

Copper is used to manage bacterial spot,
but almonds are very sensitive to in-season
copper sprays, so the trick to use very low
rates of copper when making an application, Doll said.
The recommendation is to start out with
a pound, and with each application after
that, cut the rate in half, Doll said.
“I found that starting off somewhere
around 0.8 pounds of metallic copper
equivalent (MCE) will have less burn than
putting on a full pound of copper,” Doll
said.
“We’re been seeing people go 0.8
(pounds), then 0.5 (pounds) then holding
at 0.5 (pounds) if they make a third application,” Doll said, adding many times it’s tank
mixed with Manzate or Mancozeb.
“Manzate© Pro-Stick is the one labeled
for almonds, and the nice about that is, you
tend to make these applications again prior
to rain events,” Doll said.
“Manzate is effective on a lot of spring
fungi, so there’s no need to take in another
fungicide when you’re doing a Manzate
copper spray,” Doll said, which is a financial
savings for growers.

spring sprays are important to reduce
the infections that show up later in the
spring,” Doll said.

when wet conditions occur on leaf tissues, they’ll grow and infect the leaves,”
Doll said.

“Treatment needs to start about five
weeks after petal fall, and in wet conditions, maybe monthly afterwards. And
just about any fungicide is effective on
rust. It’s just a matter of getting coverage,” Doll said.

The other diseases like bacterial spot, anthracnose, and jacket rot
require more rain splash spores to
spread, Doll said.

Damage is very similar to scab, Doll
continued. “It’s a leaf pathogen, so it’s
going to cause defoliation of the tree,
and then when the tree re-leafs, that
impacts the amount of buds available
for next year’s crop,” Doll said.

Leaf Wetness

“So, that means you need a droplet
of rain to hit the spores, splash into the
air, then get carried by wind,” Doll said.
“Again, it’s important to realize that
with all these diseases, leaf wetness and
having periods of leaf wetness is what’s
conducive to infections for both the
bacterial and the fungal diseases,” Doll
said.

It’s important to be aware that if
you’re dealing high rainfall that results
in extended periods of leaf wetness, the
high amounts of dew will flare more of
the rust and scab, Doll said.

“So, if it’s a dry spring it may not be
much of an issue, but if it’s a real wet
spring, the issues will be more significant,” Doll said.

“That’s because these spores tend
to be wind blown or wind distributed through the orchard. So, they can
spread in dry conditions, and then

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

Scab
Scab is also a concern in a wet spring. It
will defoliate the tree in high levels, which
causes re-leafing and it will impact the
following year’s crop.
“There’s been a lot of work showing that
dormant applications of Chlorothalonil and
oil, or copper and oil, delay the in-season
sporulation,” Doll said, adding so dormant
applications that are made in January will
delay the sporulation.
“We target this fungus with fungicides
in the two to five week post-petal-fall-timing. There is a wide group of fungicides
available,” Doll said, and he recommended
going to the IPM website http://ipm.ucanr.
edu/PMG/r3902111.html for more information.
“Most fungicides have efficacy on scab,
and if rain continues to fall, we’ll just need
to follow up with a successive application
10 days to two weeks later,” Doll said.

Rust
“Rust tends to be more of an issue
essentially in late spring, but the early
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What Walnut Growers
Need to Know About
Nutrition and Application
By Cecilia Parsons | Contributing Writer

B

ecause of looming state regulations
meant to protect ground water
sources from nitrate contamination,
California growers are being asked to
re-examine how the amount of nitrogen (N) they apply compares with the

amount they remove from their fields.
Walnut growers are no exception. In order to use this nutrient more efficiently,
growers and orchard managers may need
to recalculate their application rates.
Cost of over application is also a concern

Oﬀering Annual Contracts
---------------------------------Individual Payment Schedules
https://www.facebook.com/sbmercantile.net

www.sbmercantile.net
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for growers.
Ongoing research by University of
California (UC) and University of California Cooperative Extension (UCCE)
farm advisors, funded by the California

Custom Harvesting
Available
6188 Luckehe Rd.
Live Oak, CA 95953

530.846.5720

All photos courtesy of Kathy Coatney

midsummer nitrogen status.

Three Rs of Nutrition
The standard Right Rate, Right Time, Right
Place and Right Source practices remain valuable guidelines for applying macro nutrients for
walnut production. Amount (“rate”) and timing
need to match tree demand to optimize efficient
uptake.
When timing or amount of supply doesn’t
match demand—when too much is applied,
or too much at one time—nitrogen can leach
from the root zone into groundwater. To date,
Jarvis-Shean’s research has reported that on average, 29 pounds of N are found in every ton of
walnuts in shell from mature orchards. Roughly
another five to ten pounds comes off in hulls,
leaves and debris or is dedicated to new growth,
depending on the year and age of the trees.
Department of Food and Agriculture (CDFA) and the California Walnut Research Board, aims to more closely quantify the timing and scale of nutrient
needs on typical soils to produce high yields. California walnut producers
need to apply the nitrogen portion of their nutrients efficiently to reduce nitrate leaching below the root zone, and make sure their trees receive needed
nutrition, said UCCE orchard systems advisor Katherine Jarvis-Shean in Yolo
County.
Research done in the 1990s gave growers
a figure of 40 pounds of N removed per ton
of walnuts. Recent research that is still being
finalized shows that walnut orchards accumulate closer to 30 pounds of N per ton of
harvested nuts. Jarvis-Shean said the middle
of 30-40 pound range is more accurate than
40 pounds per ton. Since yields are dependent on nitrogen supply, Jarvis-Shean said
studies would continue to determine the
number. For now, she said 40 pounds would
remain the official number when calculating
N removal.
Of the macro nutrients, nitrogen accumulation in walnuts is fairly steady over the
growing season. Phosphorous accumulation
is also steady through most of the growing
season, but tapers off in September. Potassium use is steady until September when
significant amounts of this nutrient are left
in the orchard in hulls.
Phosphorus accumulation for every harvested ton ranged from 3.3 to 4.8 pounds.
Potassium accumulation for every harvested
ton ranged from 11.6 to 50.8 pounds.
The research study also included improved sampling techniques for orchard
nitrogen status and noted that early season
nitrogen status is a very strong indicator of

Applications of nitrogen fertilizer, Jarvis-Shean said, are best done when trees have actively
growing roots, except in the first month after

Continued on Page 18
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Continued from Page 17
leaf-out, when the tree draws nitrogen
from in-tree storage. For most varieties, this means applying May through
August. Water, oxygen and seasonal temperatures are also necessary. Nitrogen
use by walnut trees during those months
is steady. Determining rate of applied nitrogen is best done based on anticipated
yield, which is based on set, conditions
during flowering, age of the orchard
and previous orchard yields. Nitrogen
content of irrigation water and organic
matter left from cover crops or compost
applications should be counted.
Midsummer leaf samples can be taken to make sure applications are keeping
up with demand. It is highly unlikely
that trees would become nitrogen deficient in one season. Tracking July leaf
nitrogen over many seasons will show
trends of whether sufficient nitrogen
in being taken up by the trees to meet
the demand, or if a change in nitrogen
management is necessary.
The right timing is critical in supplying the nutrient when trees need it

most. It also decreases risk of nitrate
leaching below the root zone. Roots
must be active and growing. Jarvis-Shean said growers have traditionally made
two applications in May and July. Four
applications divided over the growing
season will increase nitrogen use efficiency. Nitrogen
can only be taken
up when there
are leaves on the
tree and the first
month of growth
uses stored N.
For trees to
take up nitrogen,
it needs to remain in the root
zone. Although
walnuts are deep rooted in certain soils,
most of the root activity is in the top
three feet of the soil. Managing irrigation to decrease leaching of N below the
root zone keeps this nutrient were it can
be used by the tree. Nitrogen applications being done with fertigation—a
‘spoon-fed” approach that delivers small
amounts of nutrients over time also can
increase efficiency. Fertigation should
be done during the
last half or third of an
irrigation set.
As for source, a
grower’s choice is
generally influenced
more by price as there
is no difference in
yield between equal
amounts of N as UAN
32 or CAN-17.
The most common
source of nitrogen are
the synthetic fertilizers; urea (45 percent),
urea-ammonium
nitrate (32 percent
N), ammonium
nitrate (34 percent
N), ammonium
sulfate (21 percent N),
calcium-ammonium
nitrate (17 percent N),
and calcium nitrate
(15 percent N). Organic sources include
manures, cover crops
and/or organic fertilizer products.
Losses of N
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through the root zone vary with the type
of fertilizer, method of irrigation, and
soil type. The highest recovery is in clay
loam soil applied by fertigation through
microsprinklers or drip. The lowest
recovery occurs in sandy loam soil with
broadcast application, no incorporation

and flood irrigation. Jarvis-Shean said all
types of N, including N in compost, can
eventually transform into nitrate, which
can leach below the root zone.
Orchard site and management matter
more than the cultivar when it comes to
N use, Jarvis-Shean noted.
She said leaf sampling is becoming more common as growers want to
determine nutrient status to make sure
nutrient applications are cost effective.
With the added concern of groundwater
protection regulations, more growers are
using leaf sampling in addition to yield
estimates to avoid over applying nitrogen.
Soil tests can provide background information on soil physical and chemical
characteristics including cation exchange
capacity, organic matter and salinity.
Growers who would like to know
more about nut orchard management
including nutrition and fertilization may
sign up for a nine day course being offered by UC Davis Feb. 19-March 1. Five
days of classroom instruction is followed
by four days of farm tours in northern
and central California.
For course content questions, please
contact Carlos Crisosto, Director, Fruit
& Nut Research and Information Center
(chcrisosto@ucdavis.edu).
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

Please visit us at the World AG Expo, Building C, Booth 3820
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Walnut
Breeding
Research
Goes Genomic
By Kathy Coatney | Editor

T

here has been an ongoing walnut
breeding program at University of
California (UC), Davis. The program has
looked at yield, nut quality, color, size,
and fill, shell and seal strength, early harvest

dates, and disease and insect resistance.
Pat J. Brown, associate professor and
plant breeder at UC Davis took on the position in July of 2017. Brown will be conduct-
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“Chuck Leslie is the elder breeder
here, and we’re going to overlap for at
least a few years,” Brown said, adding so
I won’t be starting a new program from
scratch.

Improving Research Efficiency
Brown has a background in quantitative genetics and molecular biology. One
of the main things he wants to bring to
the walnut breeding research is genomic
data to assist in making breeding decisions, he said.
“The idea is to make things more
efficient,” Brown explained.
The research has been run in more
of a traditional breeding program where
researchers have to wait for four to five
years until they know whether or not the
tree they planted is going to be good.
Genomic data has the potential to
enable researchers to make a prediction
before they even plant a seed or tree into
the orchard to predict whether it will be
good or not, Brown said.
These predictions aren’t perfect, but
even if they’re only partially correct, it
can potentially give researchers a huge
increase in efficiency because they don’t
have to wait five years, Brown said. Genomic has the potential to move things
forward at a much faster pace, he added.

“I think there’s really great potential (in genomics). It’s just a question
of making it cost effective, being real
practical, and trying to make a certain
amount of homemade solutions that
don’t cost as much,” Brown said.

“In the top, walnut blight is obviously
a real big concern. We’re also looking
at some potential mechanisms to deter
insect pests like husk fly, and on the
bottom we’re collaborating on a much
larger project that involves three or four

The research is also looking at resistant varieties to diseases like Botryosphaeria (Bot). A pilot project has started
in collaboration with Themis Michai-

Botryosphaeria Resistant
Varieties

Continued on Page 22
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program, so the top half where we get
the nuts from. We’ve also gotten involved
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So we’re looking at resistances in both
halves—the top and bottom,” Brown
said.
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program.
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Research
The big push will be to look for varieties resistant to disease, Brown said.
“Traditionally, it’s a scion breeding
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Continued from Page 21
lides, a plant pathologist at UC Davis
and Kearney Agricultural Research and
Extension Center. Michailides has been
conducting research on bot for several
years.
“We chose sort of a small panel of
our most recent releases in some classic
varieties like Payne, and we inoculated
those, and we’re waiting for the results.
So kind of the first step is to see how well
is it working, how repeatable is it, and
what genetic variation do we have for

the recent releases on the classic stuff. If
things work well, then we will expand
that next year,” Brown said.

of all the phenological stuff,” Brown said.

Hand-in-hand with searching for
botryosphaeria resistant varieties is also
looking at bloom time.

“One of the things I want to test
out this year is how well you can capture some of that data by using a UAV,”
Brown said, adding they just got a drone.

“Since an earlier bloom would have
more risk of freeze, this all plays in as
well,” Brown said.
“We have a ton of data on that. We
collect every year, leafing date male and
female, bloom, and harvest dates—sort
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We will continue to keep collect data
the traditional way, but we will also collect the data with the UAV, Brown said.
“I’m pretty optimistic that we’ll be
able to capture that pretty well from the
UAV,” Brown said.
Brown is interested in seeing the
difference between data from the ground
versus the sky.
The UAV is not only a timesaving
and permanent record, but it’s data that
is much less subjective than walking
through the orchard with a clipboard,
Brown said.

Rootstock Research
Before Brown arrived there was a
large Specialty Crops Research Initiative
(SCRI) project through the United States
Department of Agriculture (USDA)
awarded to several researchers.
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“The first duration of that was really
focused on three things: nematodes,
crown gall, and phytophthora,” Brown
said, adding they’re planning on adding
water stress to that list.
“To me, the most exciting thing that
came out of this SCRI project was they
started by screening a whole bunch of
different Juglans species from the gene
bank for resistance to these different
pathogens (nematodes, crown gall, and

phytophthora). And then they decided
to move forward with a few mother trees
of one particular species, Juglans microcarpa, which is from the arid parts of
Texas and Mexico, and shows resistance
to all three” Brown said.
“RX1 is a commercial rootstock that

“Durham is the most recent scion released from the program. Hopefully this
year we’ll have another scion release as
well,” Brown said, it hasn’t been named
yet, but it will most likely be a released
in 2018.
Brown said they will continue with
the research they’ve always
done in 2018, plus try some
new things like incorporating
genomic data into the program, and the use of the UAVs
to collect some of the data.
Brown also wants to start
experimenting
with chilling
and the impact
fewer chill portions is having
in the long
term.

is already available that is
also derived from microcarpa. So it’s already out
there, but it just strikes
me that that’s just the
tip of the iceberg. We’re
really just beginning to
explore what microcarpa
can do for us,” Brown
said, adding he believes
that’s the direction things
are headed.
The future is very promising for water-use efficient rootstocks, Brown said.
“No grower that wants his trees to go
through a drought, but if he can get away
with putting on a little less water that’s
certainly hopeful,” Brown said, adding
we really haven’t looked at that trait yet.

We pride ourselves on
the best trees grown
on virgin ground

With Six Generations of
Farming We Have the
Roots You Can Count On!

“I know
that’s not
something
that’s probably
at the forefront
of grower’s
minds,” Brown
said.
The reality
is that walnut
breeding can
take time,
Brown continued. “So, if
we’re going to need a low chill variety 20
or 30 years from now, now is the time to
start.”
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

“Right now, what we’re going on is
just the fact that of all the native Juglans
species, Juglans microcarpa is from the
most arid areas,”
Brown said,
and it is something we will be
looking at in the
future.
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2018 Research
New varieties
have been released,
Brown said.
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Overview of the
2017 Pecan Crop
By Julie R. Johnson | Contributing Writer

P

ecan grower and processor Gary
Vance knows his product and welcomes any opportunity to promote his
favorite nut. However, Vance was a bit
downtrodden when discussing California’s 2017 pecan harvest.

2017 Harvest
“Harvest was down to 75 to 80 percent
of normal,” he said. “Initially everyone
thought it was going to be a good year, a
good crop, but such wasn’t the case. All
over the state, deliveries of pecan were
down by 25 to 30 percent.”
Ben King, CEO of Pacific Gold
Agriculture, with pecan orchards in
McFarland and Colusa and processors in
Tulare County, said while the early variety Pawnee saw a substantially light yield
in 2017, he has seen the late varieties
of Wichita and Western holding steady
with the 2016 numbers.
Pecans, a native nut to North America, are grown commercially in 14
counties in the state, but production still
falls short of almonds, pistachios and
walnuts. Acreage is less than 5,000 with
the main production areas in the San
Joaquin Valley’s Clovis/McFarland area
and in the Sacramento Valley’s southern
regions.
Vance, owner, operator and president of Northern California Pecan, Inc.,
which provides hulling and drying to
15 Northern California pecan growers,
said a large portion of the domestic crop
is exported, much of it into the Asian
market.
Both the north and south growing regions in the state reported shorter yields
compared to 2016, with lower quality in
24
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some areas and varieties, he added.
Mark Hendrixson, president of the
California Pecan Growers Association,
initially reported the estimated state
crop to be around five million pounds,
about the average crop size. As harvest
concludes, it doesn’t appear that number
will be met.
“I think the crop will come in around
3 million to 3.5 million pounds,” Vance
said.

Weather
The 2017 pecan growing and harvest
season has been a challenge across the
country, with growers facing obstacles
throughout, from set to harvest.
At one point is was estimated the
country’s overall in-shell crop to be
around 321 million pounds, but with
crops in Georgia and Texas damaged
from hurricanes, Vance says the 2017
estimate has dropped to maybe 250
million pounds. The 2016 crop was 270
million.

King agrees, noting not only has
there been a variance in quality, but in
size as well.

Quality
“We have seen a quality issue in the
pecan crop overall,” King said. “We saw
quite a few nuts staying on the tree,
where they were broken on the tree and
so they didn’t fill correctly. That was just
one of the quality issues.”
Vance said some of his pecan deliveries from growers showed damage from
the hot summer in the way of shrivel,
shuck decline and vivipary.

Aphids
In addition, Vance believes black
and yellow pecan aphid continues to be a
growing problem in the state, due in part
to the limited amount of pesticides available for the pecan aphid in California.
“With their high rate of generations
per year, they become resistant very
quickly to current products,” he said.

Like other areas of the country,
California endured less than ideal
weather last year, suffering through record-breaking rains and a record-breaking hot summer.

The only insect pest in California
pecans, aphids cause damage by direct
feeding, plus honeydew deposits and the
resulting black soot reducing photosynthesis.

“Pecan is very tolerable of spring
and summer water, so it withstood the
high water from last spring much better
than some of the other nut crops,” Vance
explained. “The quality of the Pawnee
variety showed the most effect from the
extreme hot summer and fall we had in
the north end of the state. Well irrigated
orchards with the later varieties, like
Wichita, were not effected as severely.”

And while the weather was pretty
good for the crops’ early harvest in October, November rains were problematic
for some growers in the north state.

Prices
With the 2017 pecan crop not coming in as anticipated, King said a 10 percent decline in crop prices was a double

Photo courtesy of Kathy Coatney.

blow to growers.
According to Vance, pecan prices
definitely haven’t compensated for the
year’s less-than-expected crop.
“It has been kind of tricky with prices
this year. In-shell as well a kernel prices
were down compared to the 2016 record
prices,” King added.

“But time will tell,” Vance added. “I
have seen short and large crops back-toback many times.”
He believes, with the demand and
new federal marketing order in place,
prices should remain fairly steady in the
near future.

The Future

“The industry as a whole has a lot of
growth potential with the right promotion and market strategies,” Vance said.

With the 2017 crop coming in short,
it is hopeful 2018 will be heavy as pecans
are an alternate bearing crop.

Pecan production is on the upswing
across the western states of New Mexico,
Arizona and California with increasing

				

acreage and development in processing
facilities.
For those in the pecan industry,
whether it is a good year, a bad year or
somewhere in between, Vance said it
best when he said, “We do grow the tastiest and healthiest nut on the market!”
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com
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Are You in Compliance with FDA’s
Food Safety Modernization Act’s
Produce Safety Rule?
By Priscilla Rodriguez | Director of Food Safety
Western Agricultural Processors Association

T

his is the year the first stage of compliance for farms required to meet
the Produce Safety Rule go into effect.
To be in compliance you must meet the
various requirements of the rule. Now
how do you do that you ask? Given the
Produce Safety Rule does not specifically
state a food safety plan is necessary to
meet the requirements, the best way to
demonstrate compliance with the rule
when an inspector arrives at your facility
is just that, having a food safety plan in
place.
The initial compliance date is now

upon us. For large farms who have more
than $500,000 in average annual produce sales during the previous three year
period, the compliance date is January
26, 2018.

Food Safety Plan
The Western Agricultural Processors
Association (WAPA) has created the
Food Safety Plan for Tree Nut Hullers
that meets the Food Safety Modernization Act’s (FSMA) Produce Safety Rule
requirements (PSR). The Food Safety
Plan focuses on the key requirements
of the rule and has
translated them into a
plan specific for each
commodity. Three
plans were created:
Food Safety Plan for
Almond Hullers and
Shellers; Food Safety
Plan for Walnut Hullers and Dehydrators;
and Food Safety Plan
for Pistachio Hullers.
The plan is available exclusively to
WAPA huller members.

Training
Each FSMA rule
has a specific training requirement that
needs to be fulfilled.
This training includes
needed employee
training of the rule;
however, specifically requires training
for the individual in
charge of maintaining
the food safety plan
at your facility and/
or farm. Be sure you
26
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determine which rule or rules you fall
into and be sure you have the adequate
training(s).
For the Produce Safety Rule, FDA has
recognized the Produce Safety Alliance
curriculum as adequate to meet the demands of the rule. This training is eight
hours long and is a once in a lifetime
training, for now. Recently, California
Department of Public Health (CDPH)
awarded grant monies to several organizations throughout the state to provide
the training at a low reasonable cost.

Water Requirements
FDA proposed extension of compliance dates for subpart E, agricultural water under the Produce Safety Rule. The
final rule had set an initial compliance
date of January 2020 for certain portions of the agricultural water requirements. The proposal intends to extend
the compliance date an additional two
years, with the initial compliance date
being January 2022 for large farms. In
addition, FDA has proposed simplifying
the compliance structure of the Subpart
E, so that all provisions of the subpart
would occur at the same time.
The additional proposed time will
provide the FDA and tree nut industry
the opportunity to further research
issues and concerns that have risen from
the agricultural water provisions to
determine the most practicable approach to comply. Some of these issues
include the financial burden of the
testing requirements and water treatment methods. In additional, as FDA
has noted in the proposed extension, the
agency intends to consider approaches to
address these issues to further reduce the
regulatory burden on the agriculture industry as a whole. WAPA is prepared to
work with the FDA to find solutions that
will be suitable for the tree nut industry.

Inspections
FDA Commissioner Gottlieb has stated
inspections of the Produce Safety Rule will
not begin until January 2019. The California Department of Food and Agriculture
(CDFA) is responsible for conducting
compliance inspections in California and
CDFA has reiterated they too will not begin
inspections until January 2019. However, if
there is a food safety related issue that arises
FDA and/or CDPH will conduct the necessary inspections, so it is best to be prepared!

Farm Definition
The concern with the farm definition
and the use of the ownership as a criteria,
remains. As is, the definition forces some
tree nut hullers and shellers to be classified
as a facility versus a farm. The primary
issue is some tree nut hulling and/or shelling operations would not be considered
“secondary activities” farm, solely based
on the ownership criteria and would be
applicable to Preventative Controls Rule for
Human Food and Animal Food. FDA has
recognized ownership of the tree nuts does
not define risk. Because of this discrepancy
tree nut hullers and shellers who operate
similar if not identical operations, would
have to conform to two very different
regulations, Preventative Control Rule(s)
versus Produce Safety Rule. Tree nut huller/
shellers are merely an extension of harvest
and should be regulated under the Produce Safety Rule. The idea of a huller and/
or sheller complying with the Preventative Controls for Human Food would be
impracticable. The requirements of the rule
would be excessive and unwarranted at this
level. For a tree nut huller to try to conform
to the Preventative Control Rules would be
a burden, costly, and simply not feasible.

FDA Responds
The FDA announced that it intends to
exercise enforcement discretion for certain provisions in the Produce Safety Rule
and Preventative Control Rule. During the
enforcement discretion period, the agency
does not intend to enforce these provisions
as they currently apply to certain entities or
activities. The enforcement discretion pertains to specific provisions in the Produce
Safety Rule and Preventative Control Rules.
This is how they would apply:
•

•

ing and/or shelling of tree nuts.
Written assurances provisions in
related to the control of identified
hazards or microorganisms that
are a potential risk to public health

This announcement aligns with the
concern WAPA has voiced to FDA on
the use of ownership in the definition
of a farm and the necessity to define all
tree nut hullers as a farm. WAPA will
continue to work with the FDA to find
the appropriate solution for tree nut
hullers. We will keep you updated!

In general, the FDA is exercising
enforcement discretion to allow time
to consider changes or other approaches to address concerns regarding
the application of these provisions
to certain activities or entities. The
enforcement discretion will be given
until FDA can complete rule-making
related to the farm definition.

Comments about this article? We want
to hear from you. Feel free to email us
at article@jcsmarketinginc.com
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All photos courtesy of Almond Board of California

6 Steps to Get Ready
for Almond Pollination
Prepare NOW to Reap Benefits at Harvest
By Almond Board of California | Contributing Writer

P

ollination is the single most important factor for determining a good yield–and now’s the time to begin
thinking about how to keep honey bees happy and healthy

Lic# 251698

A Worldwide Leader in Almond
Machinery Technology
Ripon Manufacturing Company 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.
209-599-2148 / 800-800-1232 / info@riponmfgco.com

once they arrive in your orchard.
The Honey Bee Best Management Practices for California
Almonds (Almonds.com/BeeBMPs) created by Almond Board
of California (ABC) outline how you can take your first steps
toward a successful season:

1. Create a Communication Chain: Establish clear communication among all parties involved in pollination and pest
management during bloom. It may be as simple as growers and
beekeepers connecting, but larger scale operations may have a
more complex communication chain.
2. Set Grower-Beekeeper Expectations: Communicate

with your beekeeper prior to almond bloom to set expectations.
Reach out as early as possible before the pollination season to
discuss requirements, such as pesticide use during bloom. Outline a pesticide plan containing which materials will be applied
when and how everyone in the communication chain will be
notified. A few other expectations to consider are the number of
frames of honeybees, including averages and minimums; the date
and location of placement in the orchard; payment amounts and
terms; and when bees will be removed from the orchard.

Continued on Page 32

riponmfgco.com
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Reliability
Sustainability and quality
Yara is committed to supporting California nut growers in
producing the best possible crop in terms of yield and quality. The
myalmonds crop nutrition solution combines Yara’s more than 100
years of knowledge and application competence with the most
comprehensive and sustainable portfolio, including YaraLiva® to
fuel prolonged growth and YaraVita®, delivering specific nutrient
exactly when and where the crop needs it.

For more information contact
your local Yara Retailer or
Yara North America, Inc.
800-234-9376 • www.yara.us
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The NELSON HARDIE® Super 80 engine
drive sprayer, with twin 40 inch
diameter fans, provide exceptional
coverage for a wide variety of trees
such as almonds, walnuts, pecans and
crops with heavy foliage such as citrus.

• Twin 40” Dia. HD Fans
• 175 & 225 HP JD Diesel
• Stainless Steel Hood/Doors
• 500-1000 Gal. S/S Tank
• HD Galvanized Frame

• 20’ and 25’ models
• Smooth action
• 2-speed drive
• 25HP Kubota diesel engine
• Powdercoat finish
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Continued from Page 28

PISTACHIOS

ALMONDS

WALNUTS

3. Prepare for Arrival: Consider the
optimal placement of each hive in your
orchard. Placing hives appropriately can
enhance pollination. A general rule of
thumb is to place an average of two hives
per acre that have an average of eight
frames of bees with six-frame minimum
hive strength. Moving hives into orchards at about 10 percent bloom is
recommended by the University of Cal-

5. Plan Pest Management
Applications: Strong pest manage-

ment at bloom means reduced pest damage and problems later in the season. Be
sure to consider application timing for
any fungicides that will need to be applied. Late afternoons and evening hours
are ideal application times, when bees
and almond pollen are not present, as
bees are done foraging for the day. Avoid
applying insecticides during bloom. The
full impact to bees is not yet known, and
experts, such as Bob Curtis, director
Agricultural and Environmental Affairs,
Almond Board of California, have found
that there are “alternative IPM insecticide timings and the main objective is to
ensure that almond orchards continue to
be a good and safe place for honey bees.”
Until more is known through research,
avoid tank mixing any products during
bloom.

6. Plant Forage: Planting additional

forage in or around your orchard is one
of the best things you can do to boost
bee health and pollination. When forage
seeds are sowed in the fall, they should
germinate with normal precipitation in

NOW L2
Low Lure

NOW L2
High Lure

PHEROCON® NOW L2 are
pheromone-based monitoring lures for
detecting and monitoring Navel Orangeworm
in pistachios, almonds and walnuts.
• NOW L2 – High = Recommended for use in
orchards with low-abundance populations
where detection is needed and in
mating-disrupted orchards.
• NOW L2 – Low = An all-purpose monitoring
lure recommended for use in orchards
with high-abundance populations.

An EXCEPTIONAL PAIR for
Optimum Detection of Navel
Orangeworm Activity and
Timing for Control Measures!

PHEROCON® DELTA VI Trap and
PHEROCON® NOW Egg Trap

Contact your local supplier and order now.
Visit our website: www.trece.com or call

1-866-785-1313.
INCORPORATED

INSECT PHEROMONE & KAIROMONE SYSTEMS

Your Edge – And Ours – Is Knowledge.
© 2017, Trécé Inc., Adair, OK USA
TRECE, PHEROCON and CIDETRAK are registered trademarks of Trece, Inc., Adair, OK USA • TRE-1089
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4. Assess Hive Strength and
Quality: Inspect beehives as they arrive

in the orchard. The inspector can
be a third-party apiary inspector or the
beekeeper who is observed by the grower. Make plans for who will inspect hives
ahead of time.

®

NOW L2 1_3 page ad.indd 1

ifornia. Growers
should provide a
clear area for bee
drop-off and keep
access roads clear and maintained. Hives
should be placed in areas with eastern
and southern exposures and away from
areas prone to shade or flooding to
encourage honey bee flight. Make sure
to choose locations that have appropriate
buffers between pesticide-treated areas
and colonies. Provide abundant water for
bees to drink, so they spend time pollinating rather than searching for water.

February 2018

5/11/17 4:17 PM

fall and early winter providing forage
blossoms in time for honey bee colonies
when they arrive for almond bloom
Almond Board funded research has
shown that forage has positive benefits
to bee health including added diversity
to bees’ diets and increases their overall
immunity and hive health. These simple
steps will get you ready for pollination
and give you a strong start to the 2018
almond growing season. For more information, visit almonds.com/pollination.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

40 Years of Farming Experience

The Foundation of your Fertilizer Program
High Phos™ is a unique source of phosphorus with
potassium and chelated iron designed for use in the soil.
Phosphorus is required in high levels to supply the many
energy requiring reactions in the metabolism of the plant. The
polyphosphate is readily converted into usable forms and is
soluble in the soil solution for uptake into the plant.
The balanced formulation of essential nutrients contains
organic and amino acids to stabilize the nutrients and
facilitate their chelation, uptake, translocation and use.

• #1 choice for supplemental phosphorus
• Enhance the phosphorous levels in your soil
• Greater root growth and increased uptake
of phosphorous
• Growers use less and save valuable time
and money due to the effectiveness of
High Phos™
WRT Inc is a licenced distributor of
Bio Si and Baicor products.

Contact Joseph Witzke: 209.720.8040 or Visit us online at www.wrtag.com
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Welcome

New University of California
County Extension
Farm Advisor
W

e are pleased to announce Kari
Arnold as the new University of
California Cooperative Extension Area
Orchard and Vineyard Systems Farm
Advisor. Her crop responsibilities include
walnuts, cherries, apricots and grapes in Stanislaus County, and apricots in San Joaquin County.
Arnold carries with her a Bachelor of Science degree in Horticulture, Plant Science
from the University of Nebraska, Lincoln and a Master of Science and PhD in Plant
Pathology from the University of California, Davis. She has been working with plants
for 17 years and looks forward to learning about these crops. Kari would love to
meet you and visit your ranch, so please feel free to contact her at (209) 525-6821 or
klarnold@ucanr.edu.
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Quad County Walnut Institute Meeting
March 5th, 2018
San Joaquin County Ag Center
Evelyn Costa Room
2101 East Earhart Ave.
Stockton, CA 95206
For further information on this meeting,
call or email our new UCCE Stanislaus
County Walnut Farm Advisor, Kari
Arnold at (209) 525-6800, klarnold@
ucanr.edu

Storm, I’m ready for you
When cloudy, grey skies appear during bloom, DuPont™ Fontelis® fungicide
will help protect your almond trees. Fontelis delivers both preventativeand post-infection activity against harmful diseases like brown rot blossom
blight, Anthracnose, shothole and Botrytis rots. The single active ingredient
(FRAC Group 7) gives you the flexibility to rotate, or tank mix, with other
modes of action. With Fontelis, you and your trees are ready.
®Trademark of The Dow Chemical Company (“Dow”) or E. I. du Pont de Nemours and Company (“DuPont”)
or affiliated companies of Dow or DuPont. Always read and follow label directions and precautions for use.
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California Walnuts

Using Walnut Shells
in Plastics
By Walnut Board of California | Contributing Writer

Walnut Board Funding
Alternative Use for Walnut Shells

C

alifornia walnut (and almond) producers
have seen a significant reduction in their
returns on shells due to excess supply, with
few viable outlets for shells. More commercial outlets are needed for shells to provide
broader
market
applications.
One option
being pursued by the
United States
Department
of Agriculture
(USDA) researchers and
their partners
is thermal
conversion
as a means to
convert shells
into useful
This picture is a formed plastic
commercial
extrusion that can be pressed
products.
into different shapes dependThe USDA
ing on the final shape desired.
It contains 20% walnut shells.
team (with
Photo courtesy of Bill Orts,
funding from
USDA, Albany, CA.
the walnut
and almond
boards) is presently thermal-treating shells
and exploring their uses, (1) in commodity plastics, (2) in tire formulations, (3) as
“activated carbon” for filter devices, and
(4) as biochar for soil amendment. While
prototypes have been made and preliminary
data may support these ideas, the USDA research team needs to scale-up their thermal
processing into a continuous process that
can provide viable quantities of biochar for
further testing at a commercial level.
Background:
When shells are thermally-treated in the
range 200-300oC, the resulting material is a
gray or black “char-like” substance that can
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be incorporated into plastics to improve enduse properties and add color. The process at
this temperature range is called “torrefaction”
and the team at the USDA, working with a
Southern California plastic packager, showed
that adding “torrefied” shells (up to 20 percent walnut shells) added to recycled, industrial polypropylene had the following affects:
(1) provided a dark color, displacing carbon black, which costs $400-500/ton,
(2) increased its softening point (so it was
more stable in direct sunlight), (3) added
toughness to the plastic, and
(4) provided a “greener” material, which
might provide marketing advantages.
Based on these advantages, several plastics
processors have expressed interest in getting
more torrefied material from the USDA if
more were available. Other uses for biochar
from shells would also be tested at prototype
scale. These include using biochar (1) as an
additive in tire formulations to displace carbon, (2) as an activated carbon in filters and
(3) as soil amendment. The target of the project proposed here is to provide a scaled-up,
continuous process that can provide enough
biochar from thermally-treated shells to test
them in “testable” prototypes for the industry.
Examples of food trays used by many fast
food restaurants were shown of the Almond
Board of California (ABC) annual meeting in
December.
The long-term goal is to provide new outlets for walnut shells by application of thermal
treatment to ensure that optimal commercial
value is achieved for shells. Target markets
include developing viable plastics modifiers,
plastic pallets used by walnut handlers, tire
formulations, filter matrices and soil amenders.
Comments about this article? We want to
hear from you. Feel free to email us at
article@jcsmarketinginc.com

California Walnuts

TARGETED MARKETING
TO DRIVE SALES

Watch for our exciting
national media campaigns
Our ads emphasize the versatility of California walnuts by showing
consumers simple recipes that deliver great flavor and satisfying
crunch. They’ll generate over 4 billion media impressions. Social
Media and PR campaigns will deliver billions more, publicizing our
highly engaging health message.

Growing awareness and positive
attitudes towards California
walnuts among consumers since
the inception of the campaign
92%

2013
2017

81%

78%

84%

72%

2017-18
Oct

66%

CONSUMER MEDIA CAMPAIGN
Nov

Dec

Jan

Feb

March

April

May

59%
June

July

Aug

49%

TV
Print
Digital
Value

Versatile

Convenient

Healthy

Perceptions of Walnuts April 2017 Attitude and Usage Study Top 2 Box percent agreeing.

MEDIA EXAMPLES

In the 2017 California Walnuts Attitude and
Usage Study, consumers’ perception of
walnuts’ value, versatility, convenience and
health increased markedly from years past.
But those results are just the beginning.

We Lost100lbs!

6 WOMEN SHARE
THEIR SECRETS

NOW
165 LBS.

BEFORE
280 LBS.

Johnny
Depp in
Crisis

WHERE DID
ALL HIS
MONEY GO?

May 29, 2017

THE
OBAMAS

THEIR
LIVES NOW
How Michelle and Barack are enjoying
downtime with each other and their girls—
and planning their surprising next moves

Per one ounce serving.
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New for 2018-

Pesticide Restrictions for Applications
around Schools and Daycares
By Amy Wolfe | MPPA, CFRE
President and CEO, AgSafe

For all applications of pesticides expected to be made for the production of an agricultural commodity within ¼ mile of a
school site, the owner of the property to be treated, shall provide annual notification. All photos courtesy of Amy Wolfe.

T

he California Department of Pesticide Regulation (DPR) recently
adopted a new regulation that restricts
pesticide use around public schools and
daycares. The rules, which took effect
on January 1, 2018, also require annual
notification to the schools, daycares and
county agricultural commissioner’s office. In the past, individual counties had
permit conditions that set rules concerning pesticide use around schools and
daycares, but with the adoption of this
new regulation, the rules will be consistent throughout the state.

Definition of School
and Daycare:
•

38

“School site” means any property
used as a child day care facility, as
defined in Health and Safety Code
section 1596.750, or for a kindergarten, elementary, or secondary
school. This includes all areas of
the property used on weekdays by
children who attend such facilities
or schools, or other property identified by the commissioner as a park
West Coast Nut
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adjacent to a school that is used by
the school for recess, sports, or other
school activities.
▶ http://leginfo.legislature.
ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=1596.750
•

“School site” does not include:
family day care homes as defined
in Health and Safety Code section
1596.78; any postsecondary educational facility attended by secondary pupils; private kindergarten,
elementary, or secondary school
facilities; or vehicles or bus stops not
on school site property.
▶ http://leginfo.legislature.
ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=1596.78

treated area to a school site, the application equipment used, and the type of
pesticide applied. The type of pesticide is
not the product formulation but rather
the final form applied, for example if a
powder is mixed with water and then
applied, this is considered a liquid application. During these time periods, the
owner of the property and the applicator
shall assure that an application is not
made within the distance of the school
site as described below.
•

There must be a minimum ¼ mile
distance restriction for applications
using a:
› Aircraft
› Airblast sprayer or other
ground application equipment
with a pump that delivers
spray into an air stream
created by a fan
› Sprinkler chemigation
equipment
› Dust or powder
› Fumigant

•

There must be a minimum of a 25-

Application Restrictions:
Pesticide application restrictions will
apply Monday through Friday, during
the hours of 6:00 a.m. to 6:00 p.m.,
depending on the distance from the

foot distance restriction when using
a:
› Ground-rig sprayer. However, if
this type of equipment is used to
apply a dust, powder, or
fumigant, the ¼ mile distance
restriction applies.
› Field soil injection equipment.
However, if this type of
equipment is used to apply a
fumigant, the ¼ mile distance
restriction applies; or if used to
apply a dust or powder, there is
no minimum distance
restriction.
› Other application equipment
not identified in this section,
such as drip or flood
chemigation equipment. How
ever, if this type of equipment
is used to apply dust, powder,
or fumigant, the ¼ mile distance
restriction applies.
•

There is no distance restriction
when:
› The application is made
within an enclosed space, such
as a greenhouse. However, when
applying a fumigant, the ¼ mile
distance restriction applies.
› The application is made using

bait stations.
› A pesticide is applied as a dust
or powder using field soil
injection equipment.
› A pesticide is applied as a
granule, flake, or pellet.
However, when the pesticide
product formulation is applied
as a fumigant, or applied by
aircraft, the ¼ mile distance
restriction applies.
› An application is made using a
backpack sprayer. However,
when this type of equipment
incorporates an airblast sprayer
or is used to apply a dust or
powder, the ¼ mile distance
restriction applies.
› An application is made using
a hand pump sprayer. However,
when this type of equipment
is used to apply a dust, powder,
or fumigant, the ¼ mile distance
restriction applies.
•

Additionally, there is no distance
restriction when:
› School classes are not scheduled
for the day of application.
› The child day care facility is
closed during the entire day of
the application.

•

•

Notification Requirements:
•

PersonneL
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In addition to the time period
and distance restriction specified above, fumigants cannot
be applied when school classes
are scheduled or child day care
facilities are open within 36
hours following fumigation.
The application restrictions
do not apply when there is a
written agreement between
the owner of the property, the
principal or child day care
facility administrator, and the
commissioner that specifies
alternative application restrictions that the parties agree
provide the same or a greater
level of protection. Any party
may rescind the agreement at
any time by notifying the other
parties in writing. The commissioner shall enforce a written agreement for restrictions
as if they were requirements in
regulation.

For all applications of pesticides
expected to be made for the produc-

Continued on Page 40
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Continued from Page 39
tion of an agricultural commodity
within ¼ mile of a school site, the
owner of the property to be treated
shall provide annual notification;
› No later than April 30 of
pesticide(s) expected to be used
from July 1 of the current year
through June 30 of the next year.
• Effective April 1, 2018, if
the owner of the property to
be treated changes, the new
property owner shall provide
the notification within 30 days
of assuming control of that
property for expected pesticide(s) to be used from the
time the notification is provided through June 30 of the
following year.
• The annual notification must
be provided to: The principal
of the public K-12 school; the
administrator of the child day
care facility; and the county
agricultural commissioner.
› The annual notification must be
in writing and include the following information:

Pesticide application restrictions will apply Monday through Friday, during the
hours of 6:00 a.m. to 6:00 p.m., depending on the distance from the treated area
to a school site, the application equipment used, and the type of pesticide applied.

BEELER TRACTOR CO.

YUBA CITY
887 Onstott Rd • CA
(530) 673-3555

COLUSA
1954 Hwy. 20 • CA
(530) 458-5196

ANDERSON
2025 Barney Rd • CA
(530) 378-1116

www.BeelerTractor.com

Visit us at
#738 & #739
Feb 6 - 8 2018

2018 NEW YEAR SAVINGS ON OUR USED EQUIPMENT
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•

A summary of the owner of
the property’s requirements to
provide annual notification to
a school site
A summary of the applicable
pesticide application restrictions
Owner of the property’s name
and contact information
Map showing location of the
field(s) involved and the school
or child day care facilities
County agricultural commissioner’s contact information
National Pesticide Information
Center Web site address
Information on the pesticide(s)
expected to be used including:
name of each active ingredient,
or principal functioning agent
for a spray adjuvant; example
pesticide product name(s); and
the U.S. Environmental Protection Agency or California
registration number.
The following statements:
“This notification is informational only, and includes a list
of pesticides expected to be
used. Beginning July 1, 2018,
school sites will be informed
of pesticides not on the list at
least 48 hours prior to their
use. The county agricultural
commissioner may be contacted for questions or additional
information; if violations of
these requirements are suspected; or other non-emergency situations.
A description of the option to
negotiate an alternate to the required application restrictions
The property owner shall
retain a copy of each annual
notification for two years and
make them available to the Director or commissioner upon
request. The commissioner
shall retain a copy of each annual notification for one year.

cation system that is accessed through
CalAgPermits (CAPS). CAPS is the
pesticide permitting system used by
counties throughout California.

To read through the complete regulation, visit; http://www.cdpr.ca.gov/
docs/legbills/rulepkgs/16-004/16-004_final_text.pdf.

Reliable aerosol disruption from
the Trusted Leaders in
Pheromone Technology

•
•
•
•
•
•

•

•
•

Information, such as pesticide used
at each site will automatically populate
the grower’s notification e-form. All the
locations of public schools and licensed
daycares have been digitized statewide
and will be visible in CAPS. The system
will determine which ag production sites
are within 1/4 mile of a public school/
licensed daycare and send them the
e-notification once the grower completes
and approves the notice.
All affected growers will receive a
packet of information explaining the
new notification regulation and how to
use the electronic notification module
in CAPS. When the notification module
is released (added to CAPS) growers
can request help during permits renewals. CAC have conducted a number of
CEs that covered the new notification
regulation and we will offer additional
CEs after January 1st targeting affected

growers and PCAs.
According to DPR, “The regulation
is expected to affect about 4,100 public
K-12 schools and licensed child day-care
facilities and approximately 2,500 growers in California.”
For more information about pesticide
use around schools and daycares, or any
worker safety, health, human resources,
labor relations, or food safety issues,
please visit www.agsafe.org, call us at
(209) 526-4400 or via email at safeinfo@
agsafe.org.
AgSafe is a 501c3 nonprofit providing
training, education, outreach and tools
in the areas of safety, labor relations,
food safety and human resources 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

ISOMATE® NOW Mist
The Innovative choice for Navel
Orangeworm mating disruption in
ALMONDS, PISTACHIOS, & WALNUTS
• PHEROMONE released during peak
NOW flight hours

• USDA and University tested
• REDUCED LABOR, only 1 Mist unit/acre
required for faster deployment

• 7 MONTHS+ pheromone release, helps
to reduce overwintering populations

• LIGHTWEIGHT, easy to hang
• NEW UNIT every year

Notification Compliance:
With the implementation of this new
rule, the County Agricultural Commissioner’s Offices (CACs) are working with
DPR to develop an electronic notifi-

PACIFIC BIOCONTROL CORPORATION
www.pacificbiocontrol.com
ISOMATE is a registered trademark of Pacific Biocontrol
®
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Walnut Growers See
Many Challenges in
2017
By Kathy Coatney | Editor

Matt Anchordoguy’s walnut orchard where he has been working
hard on winter sanitation. All photos courtesy of Kathy Coatney.

W

alnut growers saw many challenges in 2017 from continual rainfall
to extreme heat.
Matt Anchordoguy a walnut grower
in Tehama County with about 960 acres
of walnuts said, initially the wet weather
in the winter prevented him from doing
the winter sanitation that he normal-

GALL BUSTER

FOR WALNUT CROWN GALL CONTROL
AT LAST A POWERFUL CHEMICAL TREATMENT!
EPA REGISTERED
HIGHLY TOXIC TO CROWN GALL BACTERIA
ORGANIC - OMRI AND GRAS LISTED
EFFECTIVE AS A “DRILL AND FILL”
APPLICATION
EASY TO APPLY
1 GALLON TREATS
15 LARGE GALLS
Visit our WEBSITE for details about
crown gall, video and sales
OFFICE: 800 330-5521
www.gallbusters.com
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ly does—getting the mummies out of
the trees and mowing them for navel
orangeworm (NOW) control.

Rain
“Our first big worry was we can’t
even get in the orchards because it’s raining so much for the winter sanitation,”
Anchordoguy said.
That was through January and February, and he was barely able to finish
pruning his orchards before he started
spraying.
With 960 acres that equals about
175 loads to spray with five spray rigs,
which takes about 40 hours, provided
the weather is cooperating, Anchordoguy said.
In 2017, many times it would be
windy, stormy, or raining, then there
would be get a break in the weather,
Anchordoguy said.
“The minute we were done spraying, that storm or the wind would hit,
and then a week later we’d be doing the
whole thing over again because our
window was narrow. It was one or two
days to get the spray on, and then six,

or seven, or eight days of either wind or
rain,” Anchordoguy said, so the weather
made it difficult to make timely sprays
applications.

Herbicide Treatments
This also put Anchordoguy behind
on the preemergent herbicide applications, which created more problems with
weeds like hairy fleabane.
“When that (hairy fleabane) gets
an inch and a half, two inches long our
preemergents don’t work on it, so the
fleabane’s a problem for the rest of the
summer,” Anchordoguy said.

Blight
Anchordoguy found blight was a
concern in 2017. “I did really good on
my (blight) sprays, and we sprayed the
heck out of it, and our timing was good,”
he said.
Anchordoguy always started the
blight sprays on the Vina variety, then he
moved to the Howards, then the Tulares,
and finally the Chandlers.
We started with the most susceptible
varieties and then moved to the least

susceptible variety, Anchordoguy said.
To get all the spray applications on,
Anchordoguy also had to do two aerial
spray treatments.
“We had them just hit 500 acres of
our blight sprays, and then we had them
do our sunburn sprays,” he said.

Codling Moth
We put our codling moth traps out
about a week earlier than in past years,
assuming codling moth would be an
issue, Anchordoguy said. He was also
forewarned by his pest control advisor
(PCA) that pests were going to be an
issue last year.
“It seemed like right off the bat we
were having to put some Asana with our
blight sprays to be prepared for codling
moth,” Anchordoguy said.

Deep Moisture
The summer heat was hard on the
crop, but deep moisture from the winter
rains was a good thing, and Anchordoguy attributes that to why he had good
edible meat yields in 2017.
“The crop was down a little bit, but
there was a lot a meat—51 percent, 52
percent, even on Chandlers. I usually
average 46 percent on Chandlers, and 50
percent on Howards,” Anchordoguy said,
adding the Howards had 53/54 percent
meat and the color was good too, which
he also felt was due to deep moisture.

effective,” he said, because they just don’t
seem to get sunburned.

three big heat waves where we saw 112
(degrees).”

The Tulare and Vina varieties are
another story. Surround definitely helps
with sunburn on those varieties if the
heat isn’t excessive, Anchordoguy said.

Anchordoguy’s orchards that were
next to an open field or road had worse
sunburn than if they were next to another orchard.

This year, however, it was extremely
hot, Anchordoguy said. “We had about

“That sun would reflect off the road

Continued on Page 44

WE sort THEM ALL

Three major summer heat waves
made it difficult to keep up on irrigations, Anchordoguy said.
“It was so hot we had to irrigate with
some more mini irrigations this summer,” Anchordoguy said.
“We would do our regular (irrigation), put down an inch and a half or two
inches of a 24 hour irrigation setting,
and then all of the sudden, three days
later, it’s a 112 degrees, and we’re putting
on another six hour irrigation,” Anchordoguy said, just to keep the nuts from
collapsing from the heat.

Sunburn
Anchordoguy uses Surround for sunburn prevention. “I don’t bother doing
any Chandlers. I just don’t think it’s cost

Walnut
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Continued from Page 43
and bounce up on that outside row or
two. If was one, or two, or three degrees
warmer, it just caused a total collapse of
that nut,” Anchordoguy said.
Anchordoguy said once the temperatures got into the 112 degree range, he
didn’t feel like the Surround was effective.
The Surround will save you a couple
of degrees, Anchordoguy said. For example, if it’s 108 degrees with a Surround
application, it would reduce the temperature to 106 degrees.
“But when it’s 112 (degrees), and
it reduces it down to 110 (degrees), it
doesn’t matter any more,” Anchordoguy
said, all he could do was try to keep the
nuts hydrated.
The heat waves came early this year,
too, before the shells hardened in June,
Anchordoguy said.
“We’d cut open a nut, and it would

still be liquid inside. The shell hadn’t
hardened, that’s how early this heat wave
was,” Anchordoguy said, adding the liquid would be warm at six o’clock in the
morning, and after a few more days of
those temperatures and the nuts
were gone.

Harvest
At harvest
some of the nuts
weren’t ripening, Anchordoguy said. “I
heard grapes
weren’t ripening. I know
olives weren’t
ripening, prunes
weren’t—they
didn’t have the
sugar content. Well,
walnuts were the same
way.”
“It was hard to get them (the nuts)
off the trees. We were pounding the trees
to try to get them to shake clean, to get

PDI Chico
(530)-894-2755
3195 Durham-Dayton Chico, CA 95928

,
R

.

PDI Hughson
(209)-833-4032
5724 E Whitmore Hughson, CA 95326

PDI Fresno
(559)-237-3222
1816 S Van Ness Avenue Fresno, CA 93721

them down,” Anchordoguy said, adding
they hulled good, but it was just hard to
get them off.
Sunburn also provided openings for
pests like NOW and husk fly,
which led to more nut
damage at harvest,
Anchordoguy said.
The husk fly
will smell that
rot, and they
start going
into the nuts
rom the sunburn damage,
Anchordoguy
said.
“The same
thing with
blight. The husk fly
smells that rot, then
you’re harboring them,”
Anchordoguy said, adding
but we were spraying for them, and
knocking them out.
Anchordoguy found more nut
damage this year than in previous years,
particularly in the varieties that got sunburned—Vina, Tulare and a few of the
Hartley variety, he said.
With some varieties Anchordoguy
had 50 percent sunburn. He has his
own huller, and he was getting reports
that entire truckloads that normally
have 15,000 pounds of trash and 35,000
pounds of clean nuts, were reversed.
There would be 15,000 pounds of clean
nuts and 35,000 pounds of trash.

Postharvest
The dry weather after the 2017 harvest allowed Anchordoguy to get in and
get the orchard sanitation going early.

Pure. Powerful. Performance.

“We have blown everything to the
middle, mowed it twice, and we’re
getting these nuts cleaned up,” Anchordoguy said.
“We’re on a warpath to get it done,”
Anchordoguy said, adding he was halfway finished by mid-December.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com
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Drive Yields with Nutrition,
Right Nutrient,
Right Timing,
Right Form,
Right Mix
Yield: ‘Chandler’ Walnuts

Replicated Trials - Two Bees Ag Research and Consulting, Escalon, CA
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Agro-K’s “Science Driven Nutrition” approach to foliar feeding
walnuts delivers the right nutrients at the right time and in the
right form. Walnuts, due to their sheer size, large root system
and significant foliage have heavy nutrient demands to achieve
maximum yield and quality. Zinc, manganese and other
micronutrient requirements are larger than for other tree crops
and are also more difficult to supplement because walnut
leaves are thick, leathery and harder to penetrate effectively.
Agro-K’s science-based approach to soil and foliar nutrition
delivers high yields and quality nuts while improving long-term
tree health and productivity.
Maximizing early season growth processes and tree
function requires a variety of micronutrients – zinc to
maximize leaf development/size, vascular function and root
growth; manganese for proper root development, root health
and nitrogen utilization; magnesium and iron to maximize
chlorophyll formation and efficacy. Agro-K’s Zinc Plus +4
D.L. provides all these nutrients in the proper balance.
Applying Zinc Plus +4 D.L. with Agro-K’s high orthophosphate/low potassium AgroBest 9-24-3 helps meet
early season nutrient demands when soils are still cool and
roots function is constrained.
Agro-K’s proprietary Dextro-Lac formulation is soft on
foliage but designed to penetrate thick tissue rapidly and
completely. Because the Dextro-Lac process is not a
chelation process, but sugar based, once absorbed by the
tree the nutrients are immediately available. Unlike chelated
products, no energy requirement is needed to break the
chelation bonds for the tree to access the nutrients. Zinc

1064
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n Agro-K Program
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n Increase Yield with Agro-K Program

Plus +4 D.L. is also specifically designed to be compatible
with early season copper sprays.
As bloom, nut set and cell division occur demand for calcium
peaks; in addition micronutrient demand is still occurring as
new leaf and terminal growth continues. Applying VigorSeaCal in combination with AgroBest 9-24-3 followed by
Zinc Plus +4 D.L. during rapid leaf growth help growers
meet a walnut tree’s complex and significant nutrient demand
at this critical physiological stage. Satisfying peak nutrient
demand will result in improved nut set and cell division that
sets the stage for large, dense nuts with maximum weight at
harvest. Vigor-SeaCal combines calcium in a carbohydrate
formulation with Agro-K’s powerful seaweed extract to
enhance nut cell division. Applying an energy-stimulating high
phosphate NPK like AgroBest 9-24-3 enhances seaweed
efficacy helping drive more nut cell division for larger, denser
nuts. AgroBest 9-24-3 is specifically designed with minimal
potassium content for early season foliar applications. Foliar
spray mixes with even moderate amounts of potassium
applied during cell division will antagonize calcium uptake
and negatively impacting leaf cell wall integrity and nut
quality. The AgroBest 9-24-3 ratio provides more units of
ortho-phosphate, for better foliar uptake, per dollar than most
other NPK blends without antagonizing calcium incorporation
into cell wall structures.

AGRO-K CORpORAtiOn
8030 Main Street, NE • Minneapolis, MN 55432

800-328-2418 • www.agro-k.com

Science Driven Nutrition™				
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Successfully
Irrigating Potted
Trees

By Dani Lightle | UCCE Orchard Systems Advisor, Glenn, Butte & Tehama Counties

E

stablishing an orchard with containerized (potted) trees is now common,
especially as nurseries continue to move
towards greater potted tree production.
These trees offer benefits to growers: the
flexibility to plant almost year round,
as well as reduced incidences with root
injuries and subsequent crown gall
infection. However, they also have their
challenges: potted trees can be a bit

more finicky with initial planting and
establishment. Potted walnuts also need
to be field grafted or budded, which has
resulted in delays in production for some
blocks if bud take is low.
Generally, when I am working with
growers on a problem related to potted-tree establishment, the cause is
an issue with irrigation. Typically, the
trees will have very
little new growth, or
sometimes buds have
hardly pushed at all.
The trees will look
this way across the
orchard, as opposed
to localized patches.
The trees look—and
are—extremely water
stressed.
The problem is

not that the grower isn’t irrigating—often, they are irrigating a large amount
relative to the size of the trees. Instead,
the problem is that the applied water is
not actually accessible by the tree. This is
a result of the soil boundary between the
orchard soil and the tree’s potting soil.
Water moves two ways in soil: laterally (side to side) and downward. There
are two forces at play. The first you can
probably guess: gravitational pull, which
moves the water downward. Water will
move downwards more quickly in a
sandy soil with large pore spaces than
in clayey soils with small pore spaces
(loamy soils have an intermediate pore
size).
The second force is capillary action,
which is responsible for the lateral movement of water through the soil. Capillary
action describes the phenomenon of liq-

Figure 1. Typical wetting patterns over time in sandy versus
clay soils. Figure courtesy Colorado State Extension.
46

West Coast Nut

February 2018

uids moving through
narrow spaces, seemingly on their own,
even against gravity.
You have probably
seen capillary action
before—it’s the force
responsible for the entire string on your tea
bag getting wet, even
though it is hanging
out of your mug. Capillary action is stronger
(and thus water moves
further) in substrates
that have small pore
spaces (clayey soils)
than in substrates that
have large pore spaces
(sandy soils).

A

h

B

h

Figure 2. This sequence of photos show the movement of water applied in Tehama series silty-loam
soil. Water was applied at the blue arrow, approximately four inches from the potting soil. Total
elapsed time was 51 minutes. Water moved downwards and laterally, but did not cross the boundary
into the potting soil. (Figure 2 continued on page 48.)

Figure 1 (page 46)
shows a typical wetting pattern in clay
soils versus sandy soils. The downward
versus lateral movement in response to
pore size is evident in the shape of the
wetting pattern.
So how do these wetting patterns

relate to potted trees? When you plant
a potted tree in your orchard, it has a
different substrate—some mix of peat
and vermicul—than the rest of your soil,
which is more likely some mix of clay,
loam, and/or sand (depending on your
location). The change in soil texture and

				

pore size inhibits water movement from
one soil type to another.
The sequence of photos in Figure 2
demonstrates this phenomenon. I set up

Continued on Page 48
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Figure 2 continued.

C

than the pore sizes in the
orchard soil.

D

h
h
Continued from Page 47
a mock orchard condition with soil
(Tehama series silty loam) next to a
potted tree (potting soil) in a ½ inch
wide frame. I then slowly added water,
similar to a drip emitter, approximately
four inches away from the potting soil
in the ‘orchard’ soil. As you can see, the
water moves both down (gravitational pull) as well as laterally (capillary
action).

The capillary action is strong
enough in the orchard soil that the
water moves laterally underneath the
potting soil (Figure 2D). What the
water does not do is move into and wet
the potting soil. Since the potting soil
is not below the orchard soil, gravity
will not move water to the potting soil.
Similarly, the capillary action is not
strong enough—the pore sizes in the
potting soil are considerably larger

PBM Supply & MFG., INC.
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www.pbmtanksupply.com
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Ok, let’s go back to our
problem orchards: newly
planted, water stressed potted
trees. I mentioned that these
orchards are often irrigated
with much more water than is
required by the trees. However, in these orchards, the
emitter was not located in an
optimal location. To wet the
potting soil, the drip emitter
MUST be located right at the
base of the tree. Similarly, a
microsprinkler (ideally with
the downward facing cap)
needs to be irrigating the potting soil/root
ball directly.
If you are planting potted trees in an
orchard with solid set, furrow, or flood
irrigation, I suggest you re-think this plan
carefully. Water needs to be applied frequently and in a very specific location. This
can be done (though highly inefficiently) with a solid set system. It is virtually
impossible with a furrow or flood irrigated
orchard. If your orchard relies on any of
these three irrigation types, I recommend
installing a temporary drip line for irrigating the trees during the original establishment phase, before relying on your primary
irrigation system.
My next recommendation is that you
frequently check your potted trees to ensure
that the potting soil stays wet. Check the
potting soil—not the soil somewhere else
in the tree row or mound—before, after,
and between irrigation sets to ensure that it
is getting water and maintaining adequate
moisture. The best way to do this is with
a small trowel and your hands. Water will
need to be applied at the base of the tree
until the tree roots grow from beyond the
potting soil and into your orchard soil substrate. The time for this to happen will vary
depending on factors such as temperature,
but it should take roughly a month.
Potted trees have some other differences
from their bare root counterparts. However,
far and away the biggest and most critical
challenge is irrigation. Spend the time to
get it right—your orchard should respond
accordingly.
Comments about this article? We want to
hear from you. Feel free to email us at
article@jcsmarketinginc.com

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

Product Manufactured by Natural Resources Group

info@callnrg.com
Tel: 559.564.1236
34284-B Road 196
www.callnrg.com
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Remote Sensors for
Precision Ag at West Hills College
By Terry Brase | Precision Ag instructor at West Hills College

I

n the previous article of this series, Unmanned Aerial
Systems (UAS) were discussed. For all of the attention
that UAS get, it is just a piece of the puzzle. First of all the
unmanned aerial vehicles are only one type of platform for
capturing imagery; there are also satellites, manned flights,
and ground based. Second, platforms are not even the most
important part of the puzzle. The imagery that shows how a
crop is doing or provides information is the important part.
That leads us this month to the sensors or cameras that are
used to capture the imagery.
Sensors in agriculture should be a bigger deal than UAS,
but they aren’t as cool so they don’t get all the headlines.
They are like the guy that is in the background doing all the
work, but doesn’t get the credit.
Sensors are a big topic, so this is actually going to be a
two part article. This month will be “remote sensors”; next

MORE EFFECTIVE IRRIGATION
AND WEED/PEST CONTROL
Increase water absorption in soil and herbicide
penetration with APSA-80 Concentrated Adjuvant.
R

Enhance seedling emergence and growth with
Nutriplant SD and SL.
R

Keep crops strong during growth with Nutriplant AG.
R

Request a FREE REPORT at:

info@dancoragmarketing.com
DANCOR AG MARKETING
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month will be “contact sensors”. Remote sensors do not actually
touch or “contact” the object or materials they are sensing, therefore they are remote.
The difference between a sensor and a camera also needs to be
established, though the terms are commonly used interchangeably. I once took a group of students to visit an aerial imagery
service company that had just purchased a sensor for approximately $1 million. Before the tour, I cautioned the students that
when this sensor was discussed, it should not be called a camera.
Of course upon arrival, the tour guide referred to the sensor...
as a camera. He corrected himself when he saw the student’s
reaction.
A camera most properly uses film and a shutter to allow light
to briefly “expose” the film. There is a light sensitive chemical on
the film that reacts to the various types of light and turns color.
The resulting photograph is a chemical process.
Instead of film, a sensor has a “detector” that captures the
amount of light when a shutter is used to expose it. This is an
electronic process and results in a digital value…thus the term
digital camera. Digital cameras use sensors to create imagery.
One problem with sensors in digital cameras is that the detectors only capture the amount or strength of the light and not the
color. To solve this, most digital cameras separate the light (using
a type of prism) and then have filters that only allow one color to
expose each of three different sets of detectors; one for the “red”,
one for the “green”, and one for the “blue”. This is known as RGB
image and when all three are combined and displayed in their
proper colors, a natural color image is the result.
Higher quality sensors don’t separate the light to individual
filters and then recombine. They have one set of detectors within
a sensor which allows the user to capture a very specific color.

This allows more control and thus better
analysis.
It is also important to understand
what light and color are. There is a wide
range of energy coming from our sun,
with a very small part of it as visible
light. This light is in the form of waves
of energy that are differentiated by the
lengths of the waves. Each wavelength
reacts differently when it strikes an
object; it is reflected or absorbed by an
object1 at different degrees. When a
wavelength is reflected by an object, our
eyes see the reflectance as a color associated with that wavelength.
A piece of red cloth can be used as
a further example. It will absorb most
of the light that hits it, but because of
the dye that was used it reflects the red
wavelength that we see. Variations of red
color are slightly different wavelengths
or a combination of blue and green
wavelengths that we see. A black shirt
absorbs all of the light wavelengths and
does not reflect anything (thus why a
black shirt is hotter on a sunny day); a
white shirt reflects all light wavelengths

(why a white shirt is cooler).
A digital camera will separate the colors
into groups of wavelengths (also called
“bands”) and a detector senses how
much of each color has been reflected
from the object, and thus an image is
captured.
The resolution of the image is what
determines how detailed that image
is. Resolution in cameras is commonly measured as “megapixels”. This is
basically the number of detectors that
the sensor has. Each detector captures
the reflectance for one piece of the image
(also known as a pixel). Higher quality sensor’s resolution is measured as
“Ground Sample Distance” (GSD) which
is a distance of ground that is represented by one pixel. A GSD of 1 ft means
the detector has captured the reflectance
from a 1 ft X 1 ft area of the ground and
is represented by one pixel.
Digital cameras used in the majority
of smaller drones are RGB cameras that
result in the natural color imagery. This
works for many users to see aerial imagery of a house or property, construction

site, accident scene, crime scene, or
utility lines. West Hills has several UAS
with RGB cameras that are used for documenting a crop, field, or irrigation on
the Farm of the Future. The resolution
of 1–2 inches allow us to see individual plants, irrigation lines, and branch
structure within our orchard trees. This
is valuable for documenting what is in
the field and some simple determination
for management. But it doesn’t give us
detailed data about the health or vigor of
a plant for further analysis.
Besides visible light wavelengths,
there are also light wavelengths that
are not visible to the naked human eye.
The most common of these invisible
wavelengths are: NIR (Near Infrared
that is nearest to the red visible band);
Mid-range IR (this is a wavelength that
reflects thermal waves); and Far IR
(this is infrared that is farther from the
red visible band). They have their own
reflectance properties, which means that
even if the human eye cannot see them, a
digital sensor can!

Continued on Page 52
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Continued from Page 51
Just like capturing red, green, or blue
bands, a filter can be used to separate the
infrared band and then captured by the
detector. The value of capturing an NIR
is the difference in its reflectance properties from plant tissue.
•

•

•

Green wavelengths reflect at a
relatively high percent from healthy
plant tissue, which why we see
plants as green
Red wavelengths reflect at a relatively low percent and absorbed at
a high percent from healthy plant
tissue, because photosynthesis relies
heavily on red light
Infrared wavelengths reflect at a significantly high percent from healthy
plant tissue

From this we can also say that red is
reflected at a high percent from stressed
or dead plant tissue, (which is why
tree leaves turn red or other colors in
the fall). Infrared will be absorbed by
stressed or unhealthy plant tissue, meaning that less will be reflected. Capturing

infrared reflectance allows the user to
determine the stress level of plant tissue.
The higher the reflectance, the less stress
the plant is experiencing.
There is a small
problem; if infrared is
invisible how do we
see it? When we take
a RGB image, the image is displayed using
its respective color.
How do we display
an image that has no
color? Most analysts
will display the infrared band as red which
creates what is known
as a false color image.
All green vegetation
is now displayed as
red. And not just red,
but the differences
in shades of red are
based on the stress
level of the plant.
Bright red is a healthy
plant; pink or dirty
red is a stressed plant.
Where do we
get this multispec
imagery from? If you
have an unmanned
aerial systems with a
multispectral sensor
you can capture your
own imagery. However there are two other
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common and valuable platforms: satellite
and manned flight. I taught a digital
imagery course for years using Landsat satellite multispectral imagery. This
imagery is FREE if you know how to find
it, download it and process it. (This is
beyond the scope of this article; come to
West Hills College and take my Digital
Imagery class!)
There are seven Landsat satellites
taking images of every part of the earth.
The imagery is available for download
in the form of seven separate bands of
Blue, Green, Red, NIR, Mid-Range IR
(Thermal), Far-Range IR, and depending on the Landsat another IR and or
panchrometric (higher resolution black
and white). Sensors used vary for each
Landsat satellite and included: MultiSpec
Scanners; Thematic Mapper; Enhanced
Thematic Mappers; and Operational
Land Imager. Each captures a slightly
different set of wavelength bands. Users
need to decide which bands are most
appropriate for them.
These are all high quality sensors,
but since they are 400-500 miles above
the earth, they are fairly low resolution.
The GSD of most Landsat imagery is 10
meters, much lower resolution than the
two to three inches from a UAS. This
provides wide imagery over a field, but
does not allow images of individual trees
or plants. For large fields or farms, satellite imagery is good infrared data that

Continued on Page 54

Applied Structural Pruning in Pistachios
No Bolting, No Cross Ties, & No 3/8 Trucker Rope to Hold Your Tree Together
“This is the best pistachio orchard
I have ever seen for its age.”
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Pioneer Nursery
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Continued from Page 52
can be converted to NDVI (Normalized
Differential Vegetative Index) or other
vegetative indices.
Another problem with satellite imagery is that many times clouds are covering the earth surface. Most wavelengths
that we want, do not pass through clouds
and therefore the image is restricted.
There are very short radar wavelengths
that will pass through clouds, but they
provide limited useful data.
These concerns are addressed by the
use of manned aerial flights. Missions
can be flown at 1200 ft to 28,000 ft AGL
(Above Ground Level) and at almost any
time. Clouds can be avoided and a large
area covered very quickly. Considering
the area covered, the cost on a per acre
basis is very reasonable.
A professional aerial imagery service
does not just stick a camera out the
window. The sensor is a high quality
multispectral camera mounted in an
opening of the belly of the aircraft. The
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deliverables from
the service could
be the raw images
if the customer has
the means to do
the processing or
a final ortho-rectified and georeferenced image ready
for interpretation.
West Hills relies on
GeoG2 Solutions,
an aerial imagery service that
provides us with
monthly infrared images of our Farm of
the Future for use in class.
Though I introduced this topic saying
that imagery is the important step, there
is actually a lot more to remote sensing.
There is also imagery processing software, spectral signatures, hypersprectral,
radiance, and thermal bands that have
importance to agriculture. Most of it
is still being researched. Hopefully the
background in this article has been helpful to continue forward when it becomes
available.

Actually there are four things that
happen to light when it hits an object:
transmitted, reflected, absorbed, refracted. For simplicity, reflected and
absorbed are the two things we are most
concerned about.
Reprinted from Progressive Crop Consultant magazine.
Comments about this article? We want
to hear from you. Feel free to email us at
article@jcsmarketinginc.com

PR OT E C T I N G C R O P S | D R I V I N G PR O F I T S

Control your pests.
Manage your budget.
Take control of your orchards for less
with Willowood USA post-patent crop
protection products. Containing the
same active ingredients as namebrand products, our line of fungicides,
insecticides, herbicides and plant
growth regulators gives you a broad
spectrum of protection and the kind
of value you can’t get anywhere else.
For tree fruit and nuts, Willowood
has the solutions you need at a
price you can’t beat.

Contact your local
ag retailer or visit

Same active as RELY.®

Same active as GOAL.®

Same active as GOALTENDER.®

Same active as GRAMOXONE.®

Same active as ADMIRE PRO.®

Same active as WARRIOR.®

Same active as QUADRIS.®

Same active as TILT.®

Same active as ELITE.®

WillowoodUSA.com
to learn more.

Always read and follow label directions. ©2017 Willowood USA. All Rights Reserved.
QUADRIS, GRAMOXONE, TILT and WARRIOR are registered trademarks of a Syngenta Group Company.
ADMIRE PRO, ELITE and RELY are registered trademarks of Bayer CropScience. GOAL and GOALTENDER
are registered trademarks of Dow AgroSciences.

				

February 2018

www.wcngg.com

55

TIMING FUNGICIDE
APPLICATIONS FOR
BOT CONTROL
By Cecilia Parsons | Contributing Writer

˚Trajectory Angle

Sprinkler irrigation wetting the tree canopy. All photos/graphs
courtesy of Themis Michailides.

T

iming
fungicide
sprays for
nut crops
based on environmental
conditions

Above/Left: Effect of
irrigation.

instead of the calendar
has the potential to
reduce the number of
sprays without compromising tree health.
Host, pathogen and
environment determine the level of fungal
disease pressure in an
orchard. University of California (UC) research found susceptibility of tree nut varieties and the conduciveness of environmental conditions before, during and after fungicide applications will
affect disease development. Conditions will affect efficacy of a
fungicide. Sensitivity to the fungal pathogen can also change over
time, leading to resistance.
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Tree nut orchards infected with
Botryosphaeria (BOT) and Phomopsis
blight and canker may receive fungicide
applications based on the calendar, but
UC researcher and plant pathologist
Themis Michailides said ongoing trials
using a model based on leaf wetness
and temperature have proved to be an
alternative disease control strategy with
the potential for reducing the number of
spray applications.
Integration of cultural practices and
chemical controls in orchards is necessary to achieve a reduction of fungal
spore populations in orchards, Michailides stressed. Disinfecting pruning
equipment between orchards, removal of
infected wood from orchards and avoiding irrigation that wets the tree canopy
or wets the tree trunk are preventive
management practices Application of
effective fungicides at the right time is
the second part of the control equation.
BOT and Phomopsis fungal species
can infect walnut, pistachio and almond
trees. These fungal diseases are widespread in California. All walnut varieties
are susceptible to infections. This disease
is also more prevalent in pistachios as
tree age. David Doll, UC farm advisor
in Merced County, reported that BOT
wood cankers in almonds are associated
with riparian areas. Pruning wounds and
tree cracks are common sites for infection. Spores are spread by splashing or
dripping water or by wind to susceptible
openings on trees.
Pruning wounds in three to four year
old branches of walnut are susceptible to
BOT infection for at least four months
after the cut was made. BOT spores can
also infect walnuts fruits moving to the
peduncle and then killing the spur and
next year’s buds. BOT can also enter
the tree through wounds including leaf
scars, bud scars and peduncle scars as
well as pruning wounds. Scale infestations have been shown to increase
disease incidence in walnuts. Michailides
said 60-75 percent more shoots were
found to be infected when scales were
present.
Fungicides are most effective in the
blight phase of the disease. In the canker
phase, where infection has spread into
the wood, spore production cannot be
controlled.

of walnut reduce yields by killing small
fruit wood and branches and directly
infecting nuts. Orchards with dead,
darkened and shriveled twigs, dead
branches with leaves stuck on and fruit
with blackened hulls are all signs of BOT
infections. The infections can start early
in the growing season, but will not become visible on the trees and fruit until
late summer to early fall.
Prime environmental conditions for
BOT infections to begin include at least

.25 inch of rain or wetting by irrigation
and temperatures at or exceeding 50
degrees F. Infection also requires susceptible tissue and the presence of active
spores. Different species of fungi are
activated by different temperatures. As
temperatures warm in the spring, canker
growth accelerates. Cankers can be a
source of spores for at least six years.
Applying fungicides using specific

Continued on Page 58
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times in the growing season is
effective in controlling disease,
Michailides said. Growers who
know the infection is present in
their orchards generally apply the
first spray at bloom and subsequent sprays as indicated.

plus a half hour if skies are clear or a
full hour if skies are overcast. If rain is
off and on but with less than a half hour

temperatures, the LWM graph can pinpoint
the BOT risk zone and determine whether
a spray is needed. A spray is applied when

of clear skies or less than one hour of
cloudy skies between showers, that also
counts toward the leaf wetness period.
For more precision, Michailides recommends a leaf wetness sensor.

points fall in medium and high risk. If a point
falls on a line separating low and medium
risk, a spray is also applied.

Michailides said basing spray
application decisions on environmental conditions can allow
growers to eliminate one or more
fungicide sprays per season.
Timing spray applications based
on rain and temperature delivered optimum control during
2016 trials at Nickels Soil Lab.
Reducing the number of sprays
can also help with resistance
management.
Use of a leaf wetness model
(LWM) based on rainfall amount
and temperatures can determine
a risk zone for BOT infection and
if a fungicide application is indicated. Michailides said that using
the LWM to trigger a spray only
when environmental conditions
were conducive to BOT infection
may save one or two applications a
season without risking yield loss.
Leaf wetness is
measured in hours and
begins when rain starts
and lasts to end of rain

Based on rainfall amount and

After the initial bloom spray, Michailides
said, and growers using the LWM model can
wait until a rain event and temperature level
dictates a second spray. If the rain occurs less
than three weeks post bloom spray, he said
the residual affect of the fungicide should
provide protection from infection. Following
the LWM model in walnuts in 2016 saved one
spray as there were few rain events to trigger
infections. In pistachio orchards, in the trial,
five spray applications were saved in one
growing season using the LWM.
The UC Integrated Pest Management
program has identified fungicides that have
reduced blighted spurs compared to control.
Efficacy of products in almond, walnut and
pistachio can be found at www.ipm.ucanr.
edu/PDF/PMG/fungicide efficacytiming.pdf .
Michailides said research is ongoing to
determine the most effective fungicides and
the best time of treatment for management
of BOT. The next step, he said will be at the
molecular level where leaf samples can be
tested for the presence of the fungal pathogens before symptoms are visible.

Botryosphaeria &
Phomopsis Canker
and Blight

Above: Cultivar- Chandler
Right: Cultivar- Howard

58

West Coast Nut

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

COMPLETE
SYSTEMS
Pre-Cleaning Systems
 Including de-stickers and negative
air aspiration
Hulling
 Including aspirators and picking tables
custom-sized to suit your needs
 Easy access and maintenance
Drying
 Designs reduce moisture content
 Drying systems designed to save you
up to 40% in fuel costs
In-Shell
 Includes custom-built sizing decks
 Aspirators and electronic sorters that
can handle 10,000 to 40,000
pounds per hour
Shelling
 Systems use pre-sizers
to align and accurately
size walnuts
 Crackers have three
times the life of
competitors

IN ADDITION...

Learn more on our website about
trash shredders, de-watering
and water recirculation systems.
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