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Walnut Husk Fly 
Monitoring and 
Management
By BOB VAN STEENWYK | Emeritus Specialist and 
Research Entomologist, University of California, 
Berkeley, California

THE WALNUT HUSK FLY (WHF), RHAGOLETIS 
completa, is a serious insect pest of walnuts and has 
increased in importance over the past 10 to 15 years. 

WHF is native to the southern United States and Northern 
Mexico. It was first found in Southern California in the 
1920’s before moving north into the San Joaquin Valley. 
WHF has only one generation per season and flies emerge 
from the soil throughout the summer (from mid-May 
through early September) with peak emergence in July. Thus 
control is required throughout the season. WHF infestation 
results in reduced nut weight, edible yield and light colored 
kernels while increasing adhering hull, mold and shell 
staining. All walnut cultivars are susceptible to WHF attack 
and can sustain substantial damage, which may result in 
significantly reduced nut value. This is particularly true for 
in-shell cultivars such as Hartley. Control relies on repeated 
applications of an insecticide and bait to kill the adult 
females before they have an opportunity to lay eggs in the 
walnut husk.

Monitoring 
WHF monitoring relies on sticky yellow panel traps with Continued on Page 6

ammonium carbonate lures. There are several manufactur-
ers of both yellow panel traps and ammonium carbonate 
lures. These manufacturers are: Trécé, Alpha Scents, 
Suterra, Scentry and others. Ammonium carbonate can 
also be purchased in bulk from Great Lakes IPM, if you 
wish to make your own lures. To monitor WHF place 
two traps per acre but not less than 4 traps per orchard by 
mid-May. Place the traps in a shaded area on the north 
side of the tree and in areas where previous infestations 
have been observed. Place at least one of the traps high 
in the tree canopy. Traps placed high in the tree canopy 
may capture significantly more flies than traps placed low 
in the tree canopy, which can assist in timing insecticide 

To monitor WHF place two traps 
per acre but not less than 4 traps 

per orchard by mid-May. 

"

"

Need Mating
Disruption?

It’s not too late!

Spraying tank mixable CheckMate® NOW-F 
provides up to 30 days of NOW mating disruption. Made in USA

Adult walnut husk fly. All photos courtesy of University of California 
Statewide Integrated Pest Management Program.



Any early season free 
rides as well as mid 
or late season crop 
protection applications 
provide growers excellent 
opportunities to influence 
nutrition levels that will 
impact both current year 
and next year yield and 
quality. However – many 

conventional foliar formulations do not penetrate well, especially from mid-
summer onward after the pistachio leaf has hardened off and developed a 
thick waxy cuticle, making them ineffective. But Agro-K’s Sysstem® and 
Dextro-Lac® foliar product lines are designed to rapidly and completely 
move through even the toughest, hardened off, waxy pistachio leaf – even 
in late summer, making them extremely effective nutrient delivery tools. 

Agro-K’s penetrating formulations allow growers to capitalize on the free-
ride available with a summer Navel Orange Worm spray to apply the right 
nutrients, in right form, at the right time, in the right mix and in the right 
place – the 5 R’s for foliar nutrition. Applying effective nutrients based on 
a “Science Driven™” approach which can penetrate leaf tissue will help 
maximize nut size and splits on this year’s crop, increasing per acre 

returns. In addition, foliar nutrient programs added to late season NOW 
sprays will also increase next year’s crop. Even though this year’s crop has 
not yet been harvested, by mid-season the tree is already building next 
season’s crop. Take advantage of the free ride to influence it! 

In an August trial a mix of Agro-K nutrients, both micro and macro, were 
applied to pistachio trees. Utilizing a novel SAP testing methodology over 
standard tissue testing allowed for analysis of “free nutrients” only; meaning 
those nutrients currently mobile within the plant’s sap and immediately 
available for plant use. Conventional tissue testing measures what is 
already bound within the leaf structure and mostly immobile. Measuring sap 
nutrient levels effectively detects recent nutrient changes. The charts above 
show statistically significant changes in six different nutrients 7 days 
after application. Zinc, manganese, copper, molybdenum, potassium and 
phosphorus levels all increased statistically vs. the control in the week after 
application of AgroBest 0-20-26, Top Set DL and Zinc +4 DL. 

This year, take advantage of all free ride opportunities to feed your pistachio 
trees the key nutrients they need to maximize current year yield and set the 
stage for next year’s yield. 

For more information, call 800-328- 2418, visit www.agro-k.com, or 
email info@agro-k.com. Your authorized Agro-K distributor and/or PCA 
can provide guidance on all Agro-K products. Call today. 

AGRO-K CORpORAtiOn
8030 Main Street, NE • Minneapolis, MN 55432 
800-328-2418 • www.agro-k.com 

Science-Driven Nutrition™

Do your foliar nutrients  
penetrate thick, waxy pistachio leaves? 

AGRO-K formulations do!
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applications. Replace the traps when 
the surface is contaminated with flies 
or debris and replace the lures at the 
interval recommended by the manu-
facturer. If you make your own lures 
replace them once a week. Monitor 
the traps twice per week until the first 
insecticide application. Immediately 
after the first application replace the 
traps and lures and begin monitoring 
on a weekly schedule for the remaineder 
of the season. Trap captures will provide 
a measure of the effectiveness of the 
insecticide application and signal when 
the next application is required.

Timing of Control 
Timing of the insecticide applica-

tion in large measure depends on the 
method of control. If a standard speed 
sprayer is used, the first application 
should be applied about two weeks 
after the first flies are captured on the 
traps. WHF oviposition takes place 
two to three weeks after female WHF 
emergence. An application at two 
weeks following fly captures should 
prevent damage. Subsequent applica-
tions should be made when fly capture 
rebounds, and again, at two weeks 
following fly resurgence as indicated 

by trap captures. Under 
high WHF popula-
tion, four to eight 
applications at two to 
three-week intervals 
may be required to 
prevent damage. Control 
may begin in early to 
mid-June and should 

continue until the beginning of husk 
split. If GF-120 is used with an ATV 
and modified weed sprayer, then appli-
cations should start the week following 
the first fly captures and continue on a 
weekly basis as long as flies are captured. 
GF-120 sprays should be directed as 
high in the tree canopy as possible. A 

Continued on Page 8

Continued from Page 4

"
"

An application at two weeks 
following fly captures should 

prevent damage.

Walnut husk fly maggot. 
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high WHF population may require 
two applications per week to bring the 
population under control.

Methods of Application 
When control of WHF coincides 

with control of other insects (codling 
moth, navel orangeworm or aphids) or 
spider mites then full cover (100 gal/ac) 
applied with an air-blast speed sprayer 
to every row is recommended. However, 

if only WHF control is required, then 
the skip row application method is 
recommended. Mix the insecticide 
and bait as if you were going to spray 
every row but skip every other row, 
i.e. you will apply at half the amount 
on a per acre basis or 50 gal/ac. Under 
high WHF populations treat the 
rows that were not sprayed 7 to 10 
days later. This will keep fresh bait 
and insecticide in the orchard for an 

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

PACIFIC BIOCONTROL CORPORATION
www.pacificbiocontrol.com
ISOMATE® is a registered trademark 
of Pacific Biocontrol

Jeannine Lowrimore
Northern California

209.603.9244

Christeen Abbott-Hearn
Central and Coastal California

 559.334.7664

Reliable aerosol disruption from the 
Trusted Leaders in Pheromone Technology

Continued from Page 6

extended period of time and will sup-
press the high population. Since WHF 
is very mobile in the tree in search of 
food, the flies come to the bait and 
ingest the insecticide. Recent research 
has demonstrated that excellent control 
can be achieved with lower application 
rates (15 to 25 gals/ac) and increased 
speed (4+mph) applied to every other 
row provided the speed sprayer directs 
the spray solution to the upper portion 
of the canopy. Excellent control can be 
achieved with extremely low volume 
(1gal/ac) applied at 4+ mph using the 
GF-120. However, multiple applications 
on a weekly schedule may be required 
to prevent damage.

Materials for Control 
Control is based on killing the adult 

females before they have had a chance 
to oviposit in the husk by using a com-
bination of a feeding stimulant (bait) 
and an insecticide. There are at least 
three baits that can be used by growers. 
They are Brandt Insect Bait (Corn 
Steep Liquor), Nu-Lure (Corn Gluten 
Meal) and feed molasses. These baits 
do not attract WHF but act as feeding 
stimulant that increase the ingestion 
of the insecticide. Only GF-120 acts 
as a true attractant since it contains an 
ammonium releasing compound and 
thus brings the flies to the toxicant. 
Brandt Insect Bait, Nu-Lure and feed 
molasses rely on the mobility of the 
flies to find the bait. There are a number 
of effective insecticides. Please see 
UC-IPM control guidelines on walnut 
husk fly for a listing of the insecticides 
and more information on control 
and monitoring (https://www2.ipm.
ucanr.edu/agriculture/walnut/Walnut-
Husk-Fly/). Once the larvae reach the 
second instar (larval stage), control is 
not possible. However, if ovipositional 
scar “stings” are observed and the 
WHF eggs have not hatched, then it is 
possible to control very young larvae 
as they hatch with full cover spray of 
two neonicotinoid insecticides, imida-
cloprid or clothianidin. These materials 
will translocate into the husk tissue and 
will kill the young larvae as they emerge 
from the egg. 

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

"

"

Control is based on killing the adult females 
before they have had a chance to oviposit 

in the husk by using a combination of a 
feeding stimulant (bait) and an insecticide. 
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DISTRIBUTION UNIFORMITY:    
Why it Matters, What Influences it, and 
Improving Yours
By DANI LIGHTLE | UC Cooperative Extension 
Orchard Systems Advisor, Glenn, Butte & 
Tehama Counties

Figure 1. Illustrations of irrigation uniformity and efficiency. Darker brown soil 
indicates the wetted soil by the irrigation system, while light brown soil indicates 
dry soil. a) Water is not applied uniformly, nor efficiently. Trees are getting differing 
amounts of water, with some trees receiving too much and others not enough. b) 
Water is applied uniformly, but not efficiently. All the trees are receiving the same 
amount of water but the wetted zone is deeper than the roots are able to utilize. c) 
Water is applied uniformly and efficiently. Trees are receiving the same amount of 
water and the wetted area remains within the tree rooting zone.

What is Distribution Uniformity?

DISTRIBUTION UNIFORMITY (DU) IS 
a measure of how uniformly water is being 
applied across the orchard, or whether certain 

parts of the orchard are receiving more water than 
others. It is a measure of the irrigation system.

DU is a different measure than irrigation effi-
ciency, which is a measurement of how well the 
applied water matches the crop water requirements. 
Irrigation efficiency is a measurement of how well 
you—the irrigator—applies a correct amount of 
water at an appropriate frequency. However, it 
is impossible to have a high irrigation efficiency 
without also having high distribution uniformity 
(Figure 1).

The best designed and maintained systems will 
not run at 100 percent DU, so where should you 
be aiming? Generally speaking, systems with a 
DU greater than 90 percent are in excellent shape. 
Systems running between 80-90 percent are average, 
while those below 80 percent are in poor shape and 
maintenance or system upgrades should be consid-
ered to improve your irrigation efficiency. Expected 
DUs for different irrigation system types are shown 
in Table 1.

Just because you have a drip or micro-sprinkler 
orchard doesn’t mean that your system is running 
at a 90 percent or greater DU. Irrigation system 
evaluations in the Sacramento Valley from 2002-
2018 indicated that 39 percent of drip systems and 
30 percent of micro-sprinkler systems were running 
at a DU of 80 percent or less. Table 1. Expected DU from different types of well-designed and well-

maintained irrigation systems.

Continued on Page 12

Irrigation
System Type

Flood / Furrow

Expected DU Performance
(assuming good maintenance)

Up to 80%

Solid Set 90%

Drip 95%

Micro-sprinkler 90-95%
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Continued on Page 14

Figure 2. Illustration of amount of water applied orchards with a good 90 percent DU (left) vs poor 70 percent DU (right). In this illustration, the target 
amount of water applied is 1.0 inch. The difference in water applied across the orchard with 90 percent DU is 0.22 inches. The difference increases to 0.72 
inches in the orchard with 70 percent DU, with the wettest trees receiving twice as much water as the driest trees. 

Continued from Page 10

Table 2. Sample from an ET irrigation report from August 2018. The columns under ‘Adjusted for System 
Efficiency’ show how much more water needs to be applied to ensure that the trees in the driest quarter of 
the block receive the amount of water shown under the ‘Past Week Water Use’ column.

Impact of Poor DU will be 
Reflected in Orchard Health 
and System Run Times

Figure 2 shows a difference in 
applied water to an orchard where 
the DU is 90 percent versus a DU of 
70 percent. In a scenario where the 
irrigator is targeting 1 inch of applied 
water in a block with a 90 percent DU, 
the applied water in the driest quarter 
of the orchard was 0.9 inches, while the 
wettest quarter of the orchard received 
1.12 inches—a difference of 0.22 inches 
between the driest and wettest quarters 
of the orchard. 

However, an irrigator targeting 1 inch 
of applied water in a block with a 70 
percent DU will see the driest quarter of 
his orchard receive 0.7 inches, whereas 
the wettest quarter of the block receives 
1.42 inches of water. In this scenario, the 
wettest quarter of the block is receiving 
TWICE as much water as the driest. 
Management in a block where trees are 
receiving wildly different amounts of 
water becomes complicated because key 
events such as hull split and harvest can 
vary in duration and timing depend-
ing on tree water status. Equally, if not 
more important, fertigation of nutrients 
such as nitrogen will not be uniform 
and increase the risk of leaching in the 

wettest areas of the block. 
A low DU will also impact your 

bottom line because you will need 
to run your irrigation system 
longer to ensure that the driest 
quarter of your block receives the 
target application amount. Table 
2 shows an example of the weekly 
evapotranspiration (ET) use of 
almonds, pistachio and walnuts 

70%

Almonds

Pistachios

Walnuts

1.6

1.7

1.4

2.0

2.1

1.7

2.3

2.4

1.9

1.8

1.8

1.5

80% 90%
Crop

Adjusted for System Efficiency
Past Week 
Water Use

[ [
"MANAGEMENT IN A 
BLOCK WHERE TREES 

ARE RECEIVING WILDLY 
DIFFERENT AMOUNTS 
OF WATER BECOMES 

COMPLICATED..." 
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Causes of Poor DU
The maximum DU of your 

system is tied to the quality of the 
original irrigation system design. 
A quality design should have 
accounted for friction loss through-
out the main and lateral lines by 
choosing an appropriate diameter 
for the line length. Appropriate 
pressure regulators, filters and 
emitters also contribute. It is 
difficult to correct for poor system 
design after installation without 
considerable expense. If you are 
currently in the irrigation system 
design phase of orchard develop-
ment, take care to avoid shortcuts 
or cost-cutting approaches that 
come at the expense of uniform 
water application.

However, while important, 
system design accounts for a 
minority of the causes contributing 
to poor DU. In the Sacramento 
Valley, 20 percent of the systems 
with less than 85 percent DU could 
be attributed to poor system design 
(Figure 3). Poor system mainte-
nance, including wear, leaks, mixed 
emitter sizes, and plugged emitters 
were responsible for the poor DU 
of the majority of the systems 
(Figures 3-4).

All orchards with pressurized 
irrigation systems should have 
a maintenance routine to catch 
problems related to routine wear 
and tear on the system. Routine 
activities include checking pres-
sure regulators, flushing the lines 
regularly, and inspecting nozzles 
and emitters for plugs or leaks at 
each irrigation. You should also be 
prepared to make the investment 
on a chemical injection system 
to manage mineral or biological 
plugging of your emitters. See the 
resources at the end of this article 
for further information on system 
maintenance.  

Measuring Your DU
You can measure your own DU 

or rely upon a professional con-
sultant to perform an evaluation 

Table 3. Hypothetical difference in run time required to irrigate 40 inches of water over the course of a growing 
season in systems with different DU efficiencies. The second column shows the amount of water required to ensure 
the driest quarter of the orchard receives a full 40 inches of water. The last column shows the additional hour of run 
time associated with the higher applied water requirement.

Figure 3. Factors contributing to low DU in micro irrigation systems in the Sacramento Valley. Note that only 20 percent of 
systems could point to poor design as a factor in their low DU. The top contributing factors to low DU were maintenance 
problems and plugging. Figure courtesy K. Greer, Tehama County Mobile Irrigation Lab.
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Primary Issues on Micro Irrigation Systems with DU <85%
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Poor System
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Leaks in the
System

Maintenance
Problem

in August. The columns under the 
heading ‘Adjusted for System Efficiency’ 
show how much water would need to 
be applied for a system running at 70 
percent efficiency to meet the weekly 
water requirements. Using almonds 
as an example, an irrigation system 
running at 90 percent DU would need 
to apply 1.8 inches of water to ensure 
the trees in the driest portions of the 

orchard receive the minimum water 
requirements. However, a system at 70 
percent DU would require 2.3 inches 
of water. Over the course of the season, 
system inefficiencies add up. Table 3 
illustrates the additional run time a 
system may incur to ensure the driest 
trees receive the minimum water 
requirement.



15             May 2019        www.wcngg.com         

Figure 4. Clogging (left) and leaks (right) contribute 
to poor DU and can be easily repaired with routine 
maintenance. Photos courtesy K. Greer, Tehama 
County Mobile Irrigation Lab.

WONDERFUL PISTACHIO ROOTSTOCK™ TREES

SERVING THE PISTACHIO, WINE, TABLE GRAPE AND RAISIN INDUSTRIES

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

True to our “Growers First” 
commitment, Wonderful Nurseries 
is now offering our proprietary 
Wonderful Pistachio Rootstock™ 
(WPR) trees to our grower 
partners. This is your opportunity 
to reap the benefits of over 20 
years of meticulous research and 
development into promising 
selections of UCB-1 rootstock.

We believe this rootstock can 
yield more pistachios per acre 
than any other rootstock in the 
market. To stand behind our 
product, Wonderful Orchards has 
designated over 17,000 acres for 
planting through 2019.

To find out how you can become 
eligible to purchase these 
exceptional Wonderful Pistachio 
Rootstock™ trees, call Director of 
Sales Dustin Hooper, at 661-301-
7399, for all the details and to 
schedule a visit today.

© 2019 Wonderful Nurseries LLC. All rights reserved. WONDERFUL, WONDERFUL NURSERIES and the 
accompanying logos are trademarks of Wonderful Nurseries LLC or its affiliates. The Wonderful Pistachio 

Rootstock ™ Trees are the subject of U.S. Plant Patent Nos. PP26915, PP26916, PP27318, PP27319 and PP27436.

WonderfulNurseries.com 661.758.4777

for you. Depending on your location 
in the state, a local Mobile Irrigation 
Lab may be able to come perform an 
evaluation for reduced or no charge 
(see resources below). A full irrigation 
system evaluation will calculate your 
DU, and should also help identify 
factors contributing to poor DU 
within your system.

It is also possible to get a rough 
measure of your DU with your own 
staff. The process involves testing 
locations along the main and lateral 
lines throughout the system. Use a 
graduated cylinder and a stopwatch 
to measure the application rate of 
multiple different drip emitters or 
sprinklers, both near the water source 
and at the ends of the lines. You 
could also utilize a pressure gauge 
with a pitot tube to measure uni-
formity of the pressures across the 
field and ensure that pressures are 
within the recommended operating 
requirements of the emitters. See the 
Resources at the end of the article for 
more detailed information on calcu-
lating your DU.

Irrigation system maintenance 
should be a priority within your 
operation, and should be considered 
an on-going task rather than a one-
time event. Poor uniformity increases 
your costs and decreases tree vigor 
and possibly orchard longevity. Make 

Continued on Page 16
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Comments about this article? We want 
to hear from you. Feel free to email us at 
article@jcsmarketinginc.com

Publicly run Mobile Irrigation 
Labs (MIL) in California:

Kern County: https://www.rrbwsd.
com/water-use-efficiency 

Napa County: https://naparcd.
org/assessment-programs/
irrigation-evaluation/ 

San Luis Obispo: http://
www.us-ltrcd.org/services/
water-resources-managment/
mobile-water-lab/

Tehama County: https://www.
tehamacountyrcd.org/services/
lab2.html 

Signing up new growers

Established walnut handler
Reliable home

Competitive returns
Transparent quality schedules

Exceptional service

Contact Brian Greathouse
530-419-9224

bgreathouse@sacvalleynut.com

Grow with us

sacvalleynut.com    |   530-671-7630   |    Yuba City, CA

Ventura County: http://www.vcrcd.
org/water 

Note: Depending on funding, some 
of these MILs also serve adjacent 
counties

use of your local crop advisor and the 
resources below, and ensure that your 
system is up to par.

Resources

Irrigation system maintenance: 
micromaintain.ucanr.edu
sacvalleyorchards.com/almonds/

irrigation/irrigation-system-maintenance
Measuring your system DU:
ccfruitandnuts.ucanr.edu/

files/239177.pdf

Continued from Page 15



Use Agro-K’s “Science Driven Nutrition” approach to 
maximize nut set and nut size. 

Maximizing yields year in and year out starts with 
maximizing nut set. Achieving consistency in set and 
minimizing alternate bearing years is key to consistent 
yields and higher profits in pistachios. The secret is 
ensuring the tree has the right nutrients at the right time 
in the right forms and right mix. Using a combination of 
Agro-K phosphite and Dextrose/Lactose (DL) based foliar 
nutrients, including Vigor SeaCal, Sysstem Ready, Top Set 
DL, and Zinc Plus +5 DL, designed to help growers meet 
peak nutrient timings at critical points of the crop cycle. 

Nut set can be influenced by boron which enhances 
pollination. Boron synergizes calcium and enhances its 
affect. Molybdenum plays a direct role in nut set and 
retention and nitrogen utilization. Top Set DL is a unique 
boron-moly blend designed for synergistic application with 
Vigor SeaCal to address early season nutrient needs and 
maximize nut set – especially in cool wet springs. 

Sysstem Ready is a low pH, zinc/manganese phosphite 
solution that delivers a highly systemic (phloem and xylem 
mobile) nutrient mix with rapid and complete uptake and 
fast support to early leaf and root development. Zinc is 
essential for maximum leaf size, vascular function and root 
growth. Manganese is required for proper root development 
and nitrogen utilization. Ensuring these nutrients are 
abundantly available at key development stages is critical to 
yield and quality at harvest. 

Yield results from three consecutive years of replicated 
data, on the same trees, are shown in the charts above. 
Significant positive yield increases were recorded by 
independent research three years in a row. Fully replicated 
plots, conducted on the same trees over three years, 
demonstrate how Agro-K’s “Science Driven™” approach to 
nutrition can improve yield, quality and profitability in your 
pistachio orchard YEAR IN AND YEAR OUT! 

Speak to an authorized Agro-K PCA today to learn more 
about increasing your yields. 

AGRO-K CORpORAtiOn
8030 Main Street, NE • Minneapolis, MN 55432 
800-328-2418 • www.agro-k.com 

Science-Driven Nutrition™

Want Consistent Proven Yield Increases? 
How does an increase of 999 pounds and 
$1,670/ac over 3 years sound?

PISTACHIO GROWERS
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ONE OF THE MOTIVATIONS  
for making good water man-
agement decisions early in the 

growing season is to reduce the risk of 
root and crown diseases that can even-
tually kill walnut and other tree species. 
These diseases need three elements to 
infect and damage a tree: a susceptible 
host plant, a pathogen, and favorable 
environmental conditions.

Early season water management 
influences the environment where roots 
grow by affecting soil temperature and 
aeration and can be pivotal in how 
much tree decline occurs. Trees are 
expensive. The money and effort spent 
to establish them is lost, more costs lie 
ahead to replace them, and production 
is lost.

Only One Direct Indicator
Each season you need to decide when 

to start irrigating. It can be difficult to 
choose the best time to start irrigation. 
There are a lot of different informa-
tion sources you can use to make this 
decision. You can copy practices that 
you observe around you, evaluate soil 
moisture, consider the weather and 
evapotranspiration loss of the crop 
(ETc), or take a plant-based approach. 
Utilizing multiple information sources 
is highly recommended. However, 
utilizing the plant-based monitor-
ing approach of stem water potential 
readings with a pressure chamber has a 
distinct advantage over the others.

The pressure chamber directly 

Foil-laminated bag

Magnifying glass

Air pressure

Pressure gauge

Metal chamber

Air pressure in chamber forces
water to cut surface of stem

4
6

8 10 12 14
16

CONSIDERATIONS FOR THE 
START OF IRRIGATION 
IN WALNUTS
By LUKE MILLIRON | UCCE Farm Advisor for Butte, Tehama, and Glenn Counties
ALLAN FULTON | UCCE Irrigation and Water Resources Advisor, Tehama, Shasta, 
Glenn, and Colusa Counties.

determines the water status experienced 
by the trees, while the other sources, 
such as ET or soil moisture, although 
helpful, are indirect. The pressure 
chamber gauges the amount of positive 
gas pressure (in pressure units, e.g. bars) 
required to balance the level of water 
tension in a plant sample (e.g. leaf; see 
Figure 1). The level of water tension in 
a leaf expresses the degree of effort uti-
lized to pull water all the way through 
the tree from the soil.

Relying on an indirect informa-
tion source, particularly an approach 

like beginning irrigation when your 
neighbor does, when the surface soil 
has dried out, or irrigating on the first 
hot day, could result in irrigating too 
soon. To learn more about the pressure 
chamber, stem water potential, the 
fully watered baseline, and how to go 
about getting equipment and taking 
measurements, check out our series 
at: sacvalleyorchards.com/manuals/
stem-water-potential/ 

Figure 1. Schematic showing how water potential is measured in a severed leaf and stem (petiole) 
using a hand-held pump-up pressure chamber. Source: Adapted from Plant Moisture Stress (PMS) 
Instrument Company.

Continued on Page 20
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PMS Instrument Company
Plant Based Irrigation Scheduling
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FAVORITE

· Fine tune your irrigation 
  schedule!
· Minimize water usage and 
  pump cost!
· Optimize nut size and 
  quality!
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Pressure Chamber

Contact Us Today
PMS Instrument Company
T. 541-704-2299 | F. 541-704-2388

info@pmsinstrument.com | pmsinstrument.com
1725 Geary Street SE | Albany, OR 97322
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Flexibility To Delay Irrigation
Research in a walnut orchard in 

California’s Tehama County has found 
that start of irrigation can be delayed 
by waiting for mild to moderate water 
status when measured with the pressure 
chamber. Some observed benefits have 
been a minimum 10 percent reduction 
in energy for pumping, less tree stress 
during harvest season, and no impact 
on edible kernel yield. A managed 
(informed) delay in the start of irriga-
tion may allow for deeper root activity 
late in the season. Possibly, an irrigation 
strategy that starts the irrigation season 
too early promotes a shallow root 
system at the expense of deeper root 
development. This is completely con-
tradictory to the conventional wisdom 

Figure 2. Hand-held pump-up pressure chamber in a walnut orchard. Photo courtesy of Luke Milliron. 

in walnut production that early season 
irrigation (i.e. late April/early May) 
allows for “banking of water” to help 
avoid high water stress at harvest. 

The Tehama County’s results are site 
specific, and therefore you should still 
be cautious in extrapolating the results 
and choosing a level of stem water 
potential (below fully watered base-
line) to trigger the first irrigation of the 
season. The research site had deep, well-
drained loamy soils and evidence that 
roots were accessing water down to at 
least 10 feet. However, a smaller version 
of the study in Stanislaus County with 
heavy clay soils, have shown similar 
benefits to delaying the start of irriga-
tion after one season. From everything 
we currently understand, waiting for 
a tree water status of -1 to -2 bars 
below the fully watered baseline before 

Continued from Page 18

Norman Crow 209-988-4570
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applying the first irrigation represents 
a low risk irrigation decision that could 
benefit long-term tree and root health. 
However, in the study from 2015-2018 
even delays to -3 and -4 bars below 
baseline returned 96 percent and 94 
percent of relative crop value, respec-
tively compared to the control that 
started irrigation in late April/early May 
(25-35 days after leafout). 

You can learn more about this study 
(pg. 9-11) at: cebutte.ucanr.edu/newslet-
ters/Walnut_Notes79291.pdf

Monitoring Evapotranspiration 
 If using the pressure chamber 

isn’t appealing, or a second source of 
information is desired, monitoring 
the weather and evapotranspiration 
crop losses is an option. This method 
is sometimes called a “water budget,” 
because it is analogous to budgeting 
money. Soil water storage in the crop 
root zone equates to a balance in a 
checking or savings account. ET equates 
to a debit from the account and signif-
icant rainfall or irrigation equates to a 
deposit or credit into the account. Water 
budgeting approximates the soil mois-
ture level in the root zone rather than 
measuring it with soil moisture sensors.

Weekly ET reports are available 
during the irrigation season online or 
can be delivered weekly by email. ET is 
estimated based upon real-time weather 
measurements at regional CIMIS 
weather stations. Estimates are for trees 
with at least 50 percent canopy cover 
and need to be adjusted downward for 
smaller trees. Each report provides a 
real-time estimate of ET in inches for 
the past seven days, an estimate for the 
next seven days, and keeps a running 
total for the season. Accumulations 
begin at leaf-out for each crop which 
enables their use to help decide when 
to begin the irrigation season. It is 
important to know the hourly water 
application rate (inches/hour) of your 
irrigation system.

Using an example from the 2018 
season, we followed each weekly report 
from April 1st to May 11th for the 
Durham CIMIS weather station. It 
showed that cumulative ET for walnuts 
was 5.2 inches, while cumulative rainfall 
for the same period was 2.7 inches and 
resulted in a 2.5-inch soil moisture 

deficit. This assumed that 
all rainfall was effectively 
used in the orchard, which 
is a site-specific consid-
eration that needs to be 
adjusted accordingly in 
the water budget. Dividing 
this 2.5-inch soil moisture 
deficit by a water applica-
tion rate of 0.07 inches per 
hour with a low-volume 
sprinkler system, equates 
to approximately 36 hours 
of irrigation, or the equiv-
alent of two 18-hour irrigation sets that 
suit utilities’ off-peak rates. Choice of 
set length is a site-specific consideration 
depending on the irrigation system and 
soil type, however it is best to minimize 
ponding conditions that can starve 
roots of oxygen and provide favorable 
disease conditions.

The previous example provides 
context of how this deficit relates to 
the irrigation system capacity. It is left 
to the irrigation manager’s judgment 

to continue to delay the beginning of 
irrigation to protect tree and root health, 
begin irrigation by partially refilling the 
soil moisture deficit (i.e. one 18-hour 
irrigation set), or begin irrigation and 
fully replace the soil moisture deficit. 
If this information were paired with 
pressure chamber stem water potential 
measurements that were still within -1 
to -2 bars of the fully irrigated baseline, 
the manager may have more peace of 
mind about continuing to delay the first 

Continued on Page 22

Checking soil 
moisture by hand is 
a very basic method 
to evaluate soil 
moisture conditions. 
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irrigation. If pressure chamber read-
ings at the Tehama County site are any 
indication, the -1 bar level may not be 
reached until mid to late-May and the 

-2 bar level between early to mid-June. 
Simply put, relying on a water budget 
approach alone may result in irrigating 
early in the season and possibly com-
promising deep root development. 

Monitoring Soil 
Moisture Depletion

If neither the pressure chamber nor 
water budgeting appeal to you or you 
are looking for a supplement to one 
or both methods, directly monitoring 
soil moisture is an option. Checking 
soil moisture by hand is a very basic 
method to evaluate soil moisture con-
ditions. There are many online stores 
where soil augers can be purchased 
(examples include: JMC Backsaver, 
AMS samplers; Forestry Suppliers; and/
or Ben Meadows). For interpretation 
of soil moisture in collected samples, 
the United States Department of 

Agriculture (USDA)-
National Resource 
Conservation Service 
also offers a nicely 
prepared publication 
with color pictures 
titled “Estimate Soil 
Moisture By Feel and 
Appearance.” 

There are also a wide 
variety of soil moisture 
sensors that can also 
be used. Refer to the 
article Soil moisture 
sensor selection is confusing for more 
insight: sacvalleyorchards.com/blog/
soil-moisture-sensor-selection-is-con-
fusing    

Judgment of the Irrigation 
Manager is Key 

Stem water potential readings with 
a pressure chamber, evapotranspi-
ration-based water budgets and soil 
moisture monitoring all bring different 
and valuable information to the deci-
sion of when to first irrigate walnuts. 
Stem water potential readings with 

the pressure chamber offer the most 
direct measure of tree irrigation need. 
In addition, adopting this practice may 
both save water and encourage valuable 
deep root development. No matter if 
you choose to adopt one, or all three of 
these monitoring approaches, the irriga-
tion-manager’s careful judgement is the 
most important practice. 

"Stem water potential 
readings with the 
pressure chamber offer 
the most direct measure 
of tree irrigation need. 

Continued from Page 21
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What You Need to Know 
About Groundwater 
Pumping Efficiency
By CECILIA PARSONS | Associate Editor

WHEN PUMPING GROUNDWATER FOR IRRIGATION, IT IS 
important to know the cost, because it is likely one of the most expensive 
crop inputs.

Efficiency of the irrigation pump can greatly affect irrigation costs. In order 
to improve overall pumping efficiency and also encourage energy conservation, 
growers have the opportunity to connect with the Advanced Pumping Efficiency 
Program.

This is an educational and incentive program available through Pacific Gas 
and Electric (PG&E) and funded through the Public Purpose Programs Charges 
under the auspices of the California Public Utilities Commission (CPUC).

APEP
The Advanced Pumping Efficiency Program (APEP) has four components: 

education, technical assistance, pump efficiency tests and incentives for pump 
retrofits/replacements. The Center for Irrigation Technology at California State 

University, Fresno administers the 
program.

Education consists of seminars on 
pumping system specification and 
maintenance, water management and 
water measurement. The goal is to help 
growers or managers know how to 
recognize an efficient pumping system, 
how to maintain an efficient pumping 
system, how much water needs to be 
pumped and how much water has 
been pumped.

Technical assistance comes in the 
form of program personnel who are 
available to help in locating pump 
efficiency testers, completing a pump 
retrofit or replacement incentive 
application form or answering general 
questions about pumping system design 
and use.

Pump Testing
Pump testing is a subsidized program 

for eligible electric or natural gas 
powered water pumps that are 25 horse-
power or greater, serviced by a PG&E 
utility account.

Incentives are available for pumps of 
30 HP or greater to encourage retro-
fitting or replacement of pumps to 
improve overall efficiency.

An example of the benefits of this 
program is the Alpaugh Irrigation 
District, which over a two-year period 
embarked on a plan to repair five 200 
HP deep well pumps. Cost for repairs 
and well cleaning was about $100,000, 
but the energy savings was more than 
1.2 million kilowatt hours per year, 
saving about $150,000 per year in 
electric costs. The district also received 
$50,000 in incentive rebates.

Continued on Page 26
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Pump Efficiency
Pump efficiency is defined as the 

ratio of water horsepower output from 
the pump to the shaft horsepower 
input for the pump. Water horsepower 
is determined by the flow rate and 
pressure delivered from the pumps. The 
shaft horsepower is delivered to the 
pump from the power unit. 

If a pump were 100 percent efficient, 
the mechanical horsepower input 
would be equal to the water horsepower 
output by the pump. Since no pump is 
100 percent efficient, the mechanical 
horsepower input will be greater than 
the water horsepower output. 

Lower efficiencies can be due to 
energy losses caused by friction, 
leakages originating from pressure 
differentials within the pump case and 
losses due to more complex issues.

A pump efficiency test measures flow, 
discharge pressure, well lift if applica-
ble, and power use. The test can give an 
estimate of the overall efficiency of your 
pump and the cost of running it under 
conditions of the test. 

Efficiency of a pump is determined 
by two values: pump flow rate and 
total head. Total head is determined by 
measuring the distance from the water 
source to the output of the pump as well 
as the pressure the pump is producing 
at the outlet. Flow rate is the total water 
volume that passes through a fixed 
point over time.

When to Test
Bill Green, education manager at 

Center for Irrigation Technology said 

Continued from Page 24 growers should schedule a pump effi-
ciency test every two to four years with 
a qualified Pump Efficiency Tester.  It 
should be done under normal operat-
ing conditions, when system flow and 
pressure are delivered the regular way 
for a grower.  Green said many growers 
prefer to do deep well testing in the 
mid to late summer because aquifer 
water levels are at their lowest, reducing 
discharge pressure and flow to the irri-
gation system.  Since the highest energy 
bills for irrigation are usually from 
June through August, that's the highest 
cost to pump water and the greatest 
need for high efficiency.  However, 
pump testing can be done any time of 
year that represents normal pump run 
time.  The grower should also have flow 
meters and pressure gauges to monitor 
the performance of the pump between 
efficiency tests, Green added.

Knowing the efficiency of the pump 
is important because every pressurized 
irrigation system has a normal flow and 
pressure requirement, Green said.  The 
pump should be designed to meet those 
conditions.  At the same time, as it per-
tains to energy or electricity to power 
the pump, the highest efficiency design 
at those pressures and flows is import-
ant.  A grower might be delivering the 
correct flow and pressure to the field, 
but if the pump impeller design isn't 
properly done, they still may be wasting 
energy.  Also conditions change over 
time, pumps wear, and this all affects 
the output and efficiency of the pump. 

Pump Testing Isn't New
Green said pump testing has been 

used for evaluating pumps all over the 

United States for many years.  There are 
standards and government regulations 
that determine minimum efficiency 
on new equipment or retrofits but the 
farmer should check with their utility 
provider regarding energy efficiency 
programs for agricultural pumping.  
Both PG&E and Southern California 
Edison (SCE) in California offer pump 
testing programs.

APEP has provided more than $3 
million in incentives for 495 retrofit 
projects involving municipal, water 
agency and private pumping plants 
since 2006.

To obtain a pump test, growers 
should contact the participating pump 
test company. A list can be found at the 
APEP website www.pumpefficiency.org.  
A signed agreement allowing access to 
the pump and a record of testing are 
required as proof to CPUC that the test 
was performed. The pump test company 
will provide the report and APEP will 
provide the subsidy to the test company. 

Only one test is available per pump 
every 23 months. The pump must be 
greater than 25 horsepower. The test 
provider must be able to measure the 
water level. The tests are not available 
for real estate transactions or to provide 
information to a government agency. 

The owner of the pump is responsible 
for knowing the cost for the test and if 
additional funds are needed above the 
program subsidy.

Comments about this article? We want 
to hear from you. Feel free to email us at 
article@jcsmarketinginc.com
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For California
By MIKE WADE | California Farm Water Coalition

A LOT OF 
ques-
tions are 

being raised 
these days 
about whether 
building new 
water storage is 
“too expensive” 
for California. 

Instead, the query continues, wouldn’t 
it be better to focus on conservation, 

recycling and other measures? 
The answer to the question is that 
while we must expand all efforts 
to conserve and create water 
supply, it’s simply too expensive 
not to build additional storage. 
Especially when you consider that 
it brings with it a variety of bene-
fits in addition to storing water.

Residents and visitors alike 
rightly think of California as a 
beautiful place to live, work, and 

play. However, when you picture the 
California you love, it’s likely that at 
least some of the things you treasure 
the most are here because of water 
infrastructure. 

Many Uses
If you love the outdoors, 

California is a great playground. In 
addition to beaches, forests and 
mountains, it has over 3,000 lakes 
for us to enjoy. Many of them were 

Reduce Tree Fruit Damage

Control Pocket Gophers in Tree Fruit & Nuts

25 lb. Pail — 60 / Pallet

888-331-7900 • www.liphatech.com

LEARN 
MORE

Photo by Wayne Lynch

-  Effective Control

-  Preventative perimeter 
treatments intercept 
gophers before they 
enter the grove
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either created, or made bigger, by 
water projects. So, whether your family 
enjoys Big Bear Lake in the south, Lake 
Shasta up north or any of the others in 
between, the next time you visit you 
may want to tip your hat to the benefits 
of water projects.

Our wildlife refuges, home to birds, 
plants, animals, and fish benefit from 
having some of the captured water 
diverted their way. The San Luis 
National Wildlife Refuge, Merced 
National Wildlife Refuge, San Joaquin 
River National Wildlife Refuge, and the 
Grasslands Wildlife Management Area 
alone consist of 135,000 acres of wildlife 
refuges.

If you make your home in some of 
the drier parts of Southern California 
or some of the flood-prone areas up 
north, it’s likely you would not be able 
to live there without these projects. 
Surface storage is used to divert flood 
water from endangered residential areas, 
allowing us to save water in the wet 
years for use in the dry ones as well as 
help replenish depleted ground water 
supplies.

 And can you imagine California 
without the tech industry, wineries, 
homegrown avocados and over half of 
the U.S.-grown fruits, nuts, and vege-
tables? Without water storage, none of 
those would be possible.

Climate Change
If you’re concerned about climate 

change then building additional 
surface storage makes even more 
sense. Newspapers and TV have been 
inundated with photos of storm water 
gushing out to sea because California 
had an estimated 18 trillion gallons of 
rain this past February. Think of how 
much additional water we could have 
saved if some of the proposed storage 
projects had been in place.

And because we have learned so 
much over the years, the new projects 
come with even more benefits. For 
example, Sites Reservoir has been 
studied for more than 30 years and 
in addition to capturing high water 
flows, diverting floods and helping to 
replenish ground water, it’s designed 
to contribute to environmental flows 
and help habitat on the Pacific Flyway. 

Much the same can be said for Temperance Flat Reservoir. It is a multi-use 
project that provides water supply, flood protection, river flows for fish, and 
recreation opportunities for millions of Californians.

Expanding Water Storage
Yes, California must do everything it can to conserve, recycle and more. 

But expanding surface storage must always be a key part of our ongoing 
water strategy. And the sooner we begin, the less will have to watch news 
footage of excess rain and snowmelt rushing to the ocean.

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

†Manufacturer’s estimate of power (ISO) per 97/68/EC. | FEC6X30516FB-4C

Fresno • 4288 S. Bagley • 559-486-8020 | Five Points • 21350 S. Lassen Ave • 559-884-2425

   Visit us at www.fresnoequipment.com

5G Series Narrow Specialty Tractor
The new 5GV and 5GN Series Tractors  
are the perfect fit for the narrower rows 
producers are adopting to conserve water. 
Plus, they stand their ground when it comes 
to the toughest jobs out there.

5ML Low-Profile Utility Tractor
• 115 hp† PowerTech™ engine
• 16F/16R PowrReverser™ transmission
•  Newly designed low-profile hood for 

improved visibility and access

6M Series Utility Tractors
•  Low-profile design perfect for orchards, 

nurseries, vineyards and other hard-to-
reach areas

• 110 to 130 hp†

High-performance. Low-profile design.   

Better for your operation.
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ABC FUNDS $1 MILLION IN 
NAVEL ORANGEWORM RESEARCH

MODESTO, CALIFORNIA 
(April 5, 2019)—The Almond 
Board of California recently 

approved funding of $1 million 
dollars of a Navel Orangeworm Sterile 
Insect Technique research project. 
This is the single largest production 
research project ever funded by the 
Almond Board.

 

NOW Funded Research
The Almond Board of California 

(ABC) has been funding navel orange-
worm (NOW) research for over twenty 
years and has made great progress in 
determining various production prac-
tices growers can implement for NOW 
control, including mating disruption 

and winter sanitation. While these 
practices have proven effective, this 
pest problem is still growing in some 
regions. Through the funding of this 
project the Almond Board is ramping 
up efforts in finding solutions by 
exploring all possible options for NOW 
control and providing growers with 
additional tools to combat this pest. 

PRESS RELEASE ALMOND BOARD OF CALIFORNIA
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 “We’ve been funding navel 
orangeworm research since 
1973–that’s nearly half a century 
of scientific findings focused on 
one pest and its impacts,” said 
Richard Waycott, Almond Board 
of California President and CEO. 

“Putting $1 million of growers’ 
dollars towards navel orangeworm 
research demonstrates our serious-
ness in combating this pest. We want 
to explore all available options to 
find effective controls for NOW.”

SIT
The concept around the sterile 

insect technique (SIT) is simple: 
Researchers use radiation to sterilize 
male insects and then release them 
into the orchard when the first gen-
eration of mating occurs. While the 
physical aspect of mating still takes 
place, the female is not fertilized, 
resulting in an unproductive mating 

Continued on Page 32

"This is the single largest 
production research 
project ever funded by 
the Almond Board."

“Putting $1 million 
of growers’ dollars 
towards navel 
orangeworm research 
demonstrates 
our seriousness in 
combating this pest."

Adult NOW moth. All photos courtesy of the Almond Board of California.
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process and, overtime, reducing the 
NOW population.

 However, using SIT to reduce the 
NOW population in almonds alone 
would only bring short-term success; 
controlling NOW requires solutions 
that work beyond almonds. Even if 
NOW damage is reduced on an annual 

basis in almonds, the pest will 
still be flying to other crops, such 
as pistachios and walnuts, and 
replenishing its population there. 
Therefore, the Almond Board’s 
big-picture approach to NOW 
control involves a collaborative 
effort with other nut industries. 
By working together, each indus-
try will be able to establish new 

options for pest management 
that can be applied across the 
various crops. 

 “Together, the California almond 
industry and other crops will test the 
viability of  the sterile insect tech-
nique to determine how this control 
method will work across the various 
commodities,” said Josette Lewis, 
director of Agricultural Affairs at the 
Almond Board.

 
Federal Funds

Federal funds may also be avail-
able to support SIT research and the 
facilities where the sterile insects 
will be raised prior to being released 
and tested in almond and pistachio 
orchards. Almonds growers and 
other industry members who want 
to learn about the process to obtain 
federal funding for this project can 
contact Elaine Trevino (etrevino@
almondalliance.org) at the Almond 
Alliance for more information.

 “The Almond Board has spent 
decades researching NOW to better 
understand how growers can combat 
this pest and better protect their crop, 
and through that research we’ve had 
great findings,” said Lewis. “Still, 

Continued from Page 31

Keep Birds Out
GUARANTEED

Bird Gard is the ONLY bird control with a 
1-YEAR UNCONDITIONAL MONEY-BACK GUARANTEE

888-332-2328  www.BirdGard.com
Guaranteed Bird Control for over 30 Years!

“I’ve used Bird Gard 
for years to protect my 
growers’ crops and keep 
birds from damaging 
the irrigation.  

Bird Gard works, what 
more can I say?” 

Tim Peltzer
Peltzer Farm Management
Terra Bella, CA



33             May 2019        www.wcngg.com         

there’s more work to be done and the 
Almond Board looks forward to part-
nering with researchers, the almond 
industry and the broader ag commu-
nity in exploring this sterile insect 
opportunity for NOW control.”

 
Learn More

Those interested to learn more about 
the SIT project, as well as the almond 
industry’s research in NOW and its 
effects, should attend the Almond 
Board of California’s NOW Summit 
on June 18 at the Modesto Junior 
College Agricultural Pavilion. During 
this event nut growers, pest control 
advisors (PCA) and others involved 
in California agriculture can gather 
to learn more about ABC’s current 
NOW research, what problems remain 
and what potential solutions lie on 
the horizon. Speakers and the agenda 
are still being finalized, but one of 
the items that will be discussed is the 
NOW SIT project. Visit Almonds.com/
Events for more information about the 
summit.

Grower and PCA in an almond orchard.

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

INSECT PHEROMONE & KAIROMONE SYSTEMS

INCORPORATED

®

Your Edge – And Ours – Is Knowledge.

MATING DISRUPTION PRODUCT 
FOR NAVEL ORANGEWORM IN

ALMONDS, PISTACHIOS & WALNUTS  
Contact your local supplier and order now!   

Visit our website: www.trece.com or call:  1- 866-785-1313. 

•  Up to 80% or more potential reduction in 
damage vs. current insecticide program 

• Season-long control through post-harvest
•  Easy application with ready-to-use  

carrier pack
•  No moving parts, no batteries, no  

gummy deposits
•  Removal not required

Navel Orangeworm,  
Amyelois transitella

Navel Orangeworm Control!
Mating disruption product for conventional and organic California tree nuts!!

 © 2019, Trécé Inc., Adair, OK USA • TRECE, PHEROCON and CIDETRAK are registered trademarks of  Trece, Inc., Adair, OK USA • TRE-1491, 4/19

LESS DAMAGE – MORE PROFIT
SEASON-LONG CONTROL THROUGH POST-HARVEST
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DUSTY BUSINESS:
Managing Dust During 
Harvest Season
By CRYSTAL NAY | Contributing Writer

AS CITIES AND TOWNS         
continue to expand around 
almond orchards here in the 

Central Valley, dust management 
during harvest season continues to be 
a concern for homes, schools, shopping 
centers, businesses, and the busy com-
muting roads that line these orchards. 

With 80 percent of the world’s 
almonds grown in California’s Central 
Valley, harvest season is a dusty business, 
affecting surrounding communities. 
Awareness during each of the three 
steps of the harvest process, knowledge 
and utilization of the United States 
Department of Agriculture’s (USDA) 
National Resources Conservation 
Service’s (NRCS) incentive funds 
available through the Environmental 
Quality Incentive Program (EQIP), and 
improvements in harvest equipment 
help to curb the dust issue and its effects 
on an orchard’s surroundings.

Harvest Strategy
Harvest season is much more than 

just tree shaking, sweeping, and nut 
pick-up, especially when it comes to 
dust management. Growers and/or har-
vesters emitting minimal dust pollution 
do so through a combination of factors 
tailored to their orchard environments 
and their equipment selections. A few 
small changes can yield a great reduc-
tion in dust.

Pre-Harvest Prep
One of the most efficient ways to 

minimize dust and particulate matter 
(PM10) in communities and shared 
roadways is to simply keep it inside the 
orchard by outlining your harvest route 
and funneling the dust back towards the 
trees. The trees help keep the dust inside 
the orchard, with the canopy acting as a 
filter, though younger, less full trees will 
offer less of a barrier. With variations in 
topography, soil composition, irrigation, 
location, and more, each orchard is 
unique and requires its own particular 
adjustments in order to manage dust. 

Starting with a clean orchard floor is 
one of the better ways to preempt any 
additional dust. Filling in holes not only 
keeps the floor clean, but also curtails 
the loss of any crop that might fall into 
those holes. 

Sweeping‒Minor Adjustments
While time may be synonymous 

with money, harvest season sweeping 
shouldn’t be rushed. It’s a process that 
requires some planning of both route 
and time of day to maximize produc-
tivity and minimize dust. A slower and 
well-planned route reduces the number 
of sweeper passes that must occur in 
the orchard, thus reducing not only the 
amount of dust released into the air, 
but also the amount of fuel used by the 
harvesting equipment.  

With each orchard’s differences, each 
piece of machinery should be adjusted 
to match the traits of the orchard. This 
includes setting sweeper head heights to 
accommodate your orchard. Oftentimes, 
sweeper heads are set too low, which 
not only kicks up more dust and partic-
ulates, but also damages your ground by 
digging into it and creating ruts. Setting 
sweeper heads to even as much as a ½ 
inch above the ground will still get the 
job done, as well as create less dust.

Using wire tines without rubber 
flaps is also a more effective choice for 
dust management. This is also true 
for adjusting the angles of the blower 
spouts, so that the air moves only the 
nuts, not the dirt. 

Ideally, sweeping is done contrary 
to periods of high traffic or commute 
times, thus avoiding related commuter 
hazards or complaints. 

Slow & Steady: Crop Pick Up
When it comes to crop pick up, 

similar rules apply, like those of sweep-
ing. As with any vehicle on a dirt road, 
speed has the single greatest influence 
on the resulting dust pollution and 
impact. 

Go slowly. When working slowly, 
gravity becomes your biggest—and 
cheapest—ally when it comes to 
separating dirt from the crop, while 

Dust is created early in the harvest process, 
beginning with tree shaking. All photos courtesy 
of the Almond Board of California. 

Adjusting equipment stills yields good harvest 
results while simultaneously reducing dust pollution. 

A sweeper makes its way through the trees after the initial shaking 
process, and leaves almonds in neat windrows.
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simultaneously greatly reducing 
dust output. 

Much like the tines on the sweepers, 
harvester separator fans also need to 
be set to match the conditions of the 
orchard in which they’re working. By 
setting the fans to the minimum affec-
tive setting for any particular orchard, 
the fans blow less dirt, dust, and other 
particulates. 

The traits of the orchard, as well as 
local factors such as wind and other 
weather, commute times, and neighbor-
ing communities are key in determining 
speed and route of pick up. 

Raising Dust Awareness
While this region continues to grow 

the vast majority of the world’s almonds, 
organizations and manufacturers are 
continuing to draw attention to the 
complication of dust and particulate 
matter in the air during harvest season. 

Leading up to harvest season, 
Almond Board of California hosts 
related workshops that focus on 
dust management. This series of four 
in-orchard sessions concentrates on 
the best practices that growers and 
custom harvesters can use in order to 
minimize dust, and the adjustments 

they can make leading up to harvest. 
The workshops also offer a look at 
low-dust harvesting equipment from 
various manufacturers, as well as 
demonstrations showing how the equip-
ment works. 

NCRS will often attend these work-
shops to educate participants, growers, 
and harvesters about reducing dust in 
the Central Valley, and how applying for 
EQIP can help supplement the purchase 
of low-dust harvest equipment. 

NRCS began offering incentive 
funding in 2016. It was the 2014 Farm 

Continued on Page 36

A layer of almonds coats the orchard floor, 
awaiting a sweeper.

An elevator conveyor belt moves the almonds and loads 
them into a semi-trailer.

Almond hull split signals the next step in the harvest 
process: shaking. 
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Bill that originated funding for the dust 
control treatment, which continued 
into the 2018 Farm Bill. While it’s diffi-
cult to project future opportunities for 
this treatment, it is producer awareness 
that is increasing the number of acres 
contracted with NRCS for the use of 
dust-reducing technologies. 

It’s with this equipment that we are 
seeing a positive impact in the reduc-
tion of dust pollution. For 2019, there 
are 17,907 planned acres contracted for 
low-dust harvesters, up from 14,263 
acres in 2018, according to NCRS. This 
should result in a PM10 reduction 
of 63.39 tons, which is an additional 
reduction of 12.9 tons over the previ-
ous year.  

The study upon which NCRS bases 
its criteria to determine which har-
vesters qualify for their program was 
recently redone and co-funded by 
Almond Board of California and San 
Joaquin Valleywide Air Pollution Study 

Continued from Page 35

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

Agency to see which of the industry’s 
newer equipment qualified for a new 
pilot incentive program. Hoping to 
emulate the dust reduction seen in 
other counties, San Joaquin County 
Air Pollution Control District has 13 
funded projects with an average award 
of $78,000 per unit, and will continue 
to gather more usage information as the 
2019 season progresses. 

A newer committee facilitated 
by Almond Board of California and 
focused on improving best practices in 
the orchard is Harvest Workgroup, a 
group of individuals from across the 
industry—from growers to processors 
to equipment manufacturers and more. 
It is within this group that these indus-
try experts work together to discuss and 
find solutions for dust management at 
harvest, explore new research, and iden-
tify new technologies. With continued 
education, industry input, technological 
progress, and proactivity in actively 

reducing dust, Harvest Workgroup, 
along with other organizations, hopes 
to continue improving the dust situa-
tion during harvest. 

Small changes in the orchard during 
harvest season can yield a notable 
reduction in dust and PM10 pollu-
tion that is seemingly inevitable with 
many of today’s harvesting practices. 
Continued improvements in technique 
and equipment will ensure both a 
successful harvest season for growers 
and happier local communities with 
reduced dust and PM10 exposure. 

For more information about the 
incentive programs, visit ncrs.usda.gov 
or valleyair.org/grants/low-dust-har-
vester.htm



YOUR BOTRYOSPHAERIA CALENDAR 
brought to you by - 

ALMONDS - Band Canker: Because of growth cracks and pruning 
wounds young almonds up to six years old are most susceptible to     
infections of Botryosphaeria, especially during periods of rainfall/
wetness. To prevent and reduce Band Canker it is highly recommended 
to utilize an aggressive prophylactic treatment program.   

K-PHITE 7LP can be applied either as a foliar or chemigation every two 
months at an economical rate of 1 quart/acre for 1-2 year old trees,  
and 2 quarts/acre for older trees. 

PISTACHIOS - Panicle and Shoot Blight:  
Standard calendar applications either foliar or 
through chemigation (4x) mid-April (bloom),         
mid-May, mid-June, mid-July.  

K-PHITE 7LP should be applied at a rate of 2-3 quarts/acre, using higher rates for chemigation and larger 
trees.  Because neither Botryosphaeria or K-PHITE 7LP have ever exhibited resistance you may use        
repeated treatments as a stand alone product while realizing a substantial cost savings.  K-PHITE 7LP has 
also been proven to be highly effective on Alternaria  applied either foliar or through the soil. Additional 
uses include control of Phytopthora, Pythium, and Phytopythium helicodes .      

WALNUTS - Botryosphaeria and Phomopsis Cankers: Standard calendar sprays (3x)mid-May,     
mid-June, mid-July.  Considering lower prices for walnuts if budgets are limited to only one spray, the 
latter half of June is recommended.  

K-PHITE 7LP is a highly effective, low cost fungicide/bactericide that is also registered for Xanthomonas 
(Walnut Blight) as well as Phytophthora Root and Crown Rot. Use at a rate of 3 quarts/acre. 

For further information contact : 

Mark Brady, Western Marketing Manager  559 731-1267  mbrady@plantfoodsystems.com 

Plant Food Systems, Zellwood , Florida    800 343-7775 

 K-PHITE 7LP—RATED FOUR STARS **** FOR BOTRYOSPHAERIA 
                                                      Apply either foliar or through soil 
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Kraemer & Co. Mfg., Inc.

Almonds • Pecans • Pistachios • Walnuts

Let Kraemer & Co. Design 
and Build the Facility
that is Right for Your Needs

Nut Drying & Storage Facilities

3778 County Road 99 W
Orland, CA 95963

530-865-7982 │ Fax: 530-865-5091
CA Cont. Lic. #485-547 │ Web: www.kcomfg.com

• Burners
• Fans
• Drying Systems
• Storage & Handling
• Custom Manufacturing
• Spiral E-Z Let Downs
• Installation & Service

Bin Features
 • Knock Down Kit
 • Modular
 • Corrugated / Galvanized Construction
 • Do-It-Yourself Option
 • Low Lead Time
 • 6 Ton Capacity

Walnut Drying Bins

Self-Fertile Varieties—
How are They Faring?

NONPAREIL AND A FEW     
closely related pollinizers have 
been production mainstays in 

the California almond industry for 
many years. The name Nonpareil even 
suggests that this variety of almond has 
no match or equal. Market demand and 
productivity have been key to success 
of Nonpareil as it holds the number one 
place in acres planted.

In the last 11 years, however, 
self-fertile almond varieties that are 
commercially available have added a 
new dimension to choosing varieties for 
new orchards or replants.

harvest of the Shasta variety of self-fer-
tile almond trees. Burchell reports that 
one million Shasta trees have now been 
planted in California.  

Variety trials
Variety trials have for years sought to 

produce almond varieties that work in 
different growing conditions, have pest 
and disease resistance, with good yields 
of marketable nuts. The self-fertile vari-
eties that have been developed present 
some cultural opportunities for growers. 

Lower pollination costs are just one 
aspect of the self-fertile varieties. Their 
appeal also lies in efficiency. With only 
one variety in the orchard, there is a 
single irrigation set, a single shake and 
a single harvest. Harvest crews do not 
have to return to shake pollenizers 
and the entire crop can be harvested at 
one time. 

Independence Variety
Independence, developed by Zaiger 

Genetics of Modesto, works for smaller 
growers who desire the convenience of 
a single harvest, said Steve Rothenberg, 
sales manager at Dave Wilson Nursery. 
It blooms and harvests the same time 
as Nonpareil . Larger growers seeking 
to diversify their plantings, see the 
opportunity with Independence to be 
done with harvest by September 1 and 
avoid late season insect damage and 
early rains. Those growers who are 
vertically integrated, Rothenberg said, 
produce a very consistent product for 
their customers.

Scheduling irrigation and harvest 
is easier with a single variety in the 
orchard. Pollenizer varieties that are 

The Independence variety, sold by 
Dave Wilson Nursery and the Shasta 
variety, sold by Burchell Nursery, are 
being planted in increasing numbers, 
University of California farm advi-
sors report. These self fertile patented 
varieties do not need pollinizer vari-
eties in the same orchard and do not 
have the same reliance on bees for 
crop pollination that other almond 
varieties do.  Independence has been 
available to growers since 2008, and 
accounted for one quarter of all 
new almond acres planted in 2016.  
Last year saw the first commercial 

Continued on Page 40

By CECILIA PARSONS | Associate Editor
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harvested later in the season can 
become water stressed when irrigation 
water is cut prior to harvest of an earlier 
maturing almond variety in the same 
orchard.

“It’s an economic decision for a 
grower. If they can have a one-in and 
one-out harvest that beats the third 
flight of navel orangeworm with 
no tree stress that is an advantage,” 
Rothenberg said.

Of the more than 1.1 million acres 

2018 reported good yields with third 
leaf blocks producing 1,500 pounds per 
acre. Boone said Shasta is precocious 
and the one million trees in the ground 
are expected to produce 20 million 
pounds of almonds when the trees 
reach maturity.

Shasta was developed in the Burchell 
Nursery breeding program. Boone said 
Shasta seems to require less chilling 
during dormancy than Independence 
and leafs out earlier than most other 
varieties. Growers report this variety 
also shakes well, in shell crack-outs 
of 60-65 percent, a well sealed, semi-
soft shell, and large sized kernels that 
blanch well.

 Trees are medium size, somewhat 
vigorous, with a shape of semi-upright 
to spreading.

When it comes to pollination, there 
is a range of conditions that dictate 
how many hives are necessary or if they 
are necessary to ensure good yields 
from of self-fertile varieties.

Pollination 
No concrete determination on the 

number of hives necessary for success-
ful pollination in a self-fertile almond 
orchard has been made said Tom 
Gradziel, a University of California 
(UC) plant geneticist who conducts 
research trials for the Almond Board of 
California. 

There are variables in pollination of 
self-fertile varieties. Some years there 
is consistency in setting fruit and other 
years not, Gradziel said. Independence 
has more of a track record than the 
newer Shasta, but many more years of 
regional trials are needed, he added.

Gradziel said growers of the self-fer-
tile varieties of almonds need to pay 
attention to flower structure, tem-
peratures, wind and humidity during 
bloom and understand how those 
factors affect pollination. Keeping 
records of bloom time conditions can 
assist with tracking pollination success–
or failure.

Wind and Flower Structure
The interaction of wind and the 

flower structure play a large part in 

Continued from Page 38
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Well sealed shell, semi soft
Beautiful light and smooth kernel. 
Monterey or Carmel type.

of almonds planted in California there 
are now an estimated 250,000 acres of 
self-fertile varieties. As almond acreage 
expands, it may become difficult to 
source enough bees for pollination, 
Rothenberg said. Self-fertile varieties 
may take off some of the pressure.

Shasta Variety
Shasta, the newcomer with the 

self-fertile trait, is gaining in acres four 
years after the first commercial planting. 
Ron Boone of Burchell Nursery said 
growers who had their first harvest in 
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successful pollination of self-fertile varieties. Gradziel said the 
flowers change over time and presently there is not enough 
experience to determine all the factors required for successful 
almond pollination. All the parts have to align at the right 
time, Gradziel said. Native pollinators or bees from a neigh-
boring orchard may also help boost pollination.

This year’s extended almond bloom period, with cold and 
rainy conditions in all growing regions, likely helped with pol-
lination of all types of almonds. In years with more condensed 
bloom, hive numbers are critical to successful pollination.

Extended Bloom
Tulare County almond grower Phil Bartel said he chose to 

plant Independence in 2013 because of the advantages of a 
single harvest and saving pollination costs. His nine-acre block 
is adjacent only to another Independence block and he has 

WizardManufacturing.com
info@wizardmanufacturing.com

530.342.1861 • Ca Lic. # 1036445

COMPLETE PLANTS
Built to Fit Your Needs

never had bees placed for pollination. He reports yields 
of 1,300 pounds per acre third leaf, 1,950 pounds per acre 
fourth leaf and 2,600 pounds per acre fifth leaf. 

Bartel, who manages the family business Streamline 
Irrigation Inc., said the convenience of the one variety for 
cultural and harvest reasons is appreciated. 

The trees shook clean at his 2018 harvest, he said, and a 
winter shake was not needed.

Rothenberg said Bartel’s experience with Independence 
self-pollination is consistent with other growers. Not all 
growers place bees in their Independence blocks, including 
larger blocks.

Early Test Plots
Fresno County almond grower Greg Meyers said his 

Shasta yields in early test plots convinced him to plant 
more Shasta trees.  He likes the large size nuts it produces 
and the clean shakes from the tree. About 80 percent of the 
nuts come out of the hulls at shaking, he added.

He has some planting configurations that combine 
Shasta and Nonpareil trees in a block. He does place bees 
for pollination as a precaution, but noted that differences 
in yields in his first harvest with the Shasta yielding 1,350 
pounds per acre, double the yield of the Nonpareil. His 
almonds from the interplanted block will be marketed as 
Shasta, he noted. Price for Shasta may not be equal to the 
Nonpareil price, Meyers said, but the yields will make up 
for the difference.

Prices
Prices paid to growers for self-fertile variety nuts have 

been sticking point. Independence is an in-shell variety, 
Rothenberg noted, and they are marketed to buyers who 
value the blemish-free, easy shelling nut. Buyers in India 
and Asia prefer in-shell and that is our market, he said. 

Almond buyer Wes Romero of Sierra Valley Nut said 
there were some early doubts about demand for Shasta 
almonds, but customers are realizing their value.

“They are highly desirable as an alternative to Nonpareil 
at a value,” Romero said.

Continued from Page 40

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

Phil Bartel of Streamline Irrigation Inc. in Kingsburg, looks over his crop 
of Independence almonds. All photos courtesy of Cecilia Parsons.

The Shasta variety of self-fertile almond was developed by Burchell Nursery. 
It is said to require fewer hours of chilling in the winter.  
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 AMERICAN PECAN COUNCIL 101 SERIES: 
UNIFYING THE INDUSTRY – 
The Beginning of Change 101

THERE ARE TWO QUESTIONS THE AMERICAN 
Pecan industry must ask: Are we happy with how things 
are in the industry? And, if not, are we willing to accept 

change?  

Pecan Industry
Our industry is hurting—tariffs, hurricanes, floods, fires, 

droughts, and falling prices are just a fraction of the chal-
lenges that have wreaked havoc and threatened the livelihood 
of families in the business over the past twelve months. Now 
more than ever, we must come together and make the neces-
sary changes to face these issues head-on. 

As we shared in the April 2019 issue of West Coast Nut, 
The American Pecan Council (APC), has recently com-
pleted its strategic action plan. We contracted with the 

world-renowned Boston Consulting Group (BCG) to 
conduct a comprehensive, unbiased analysis of the 
industry and provide us with a roadmap for future 
success. Part of the plan included thorough studies that 
outline several important facts or truths for the pecan 
world. The results present a clear and compelling “Case 
for Change.” If we want to compete and thrive in the 
future, we must grow demand, focus on specific global 
markets, improve our industry’s infrastructure, modern-
ize our transaction models, and unify the industry. One 
of the most significant aspects of this all-encompassing, 
five-pronged plan, is the unification of the industry. 
Upon this cornerstone, every other pillar of our strategic 
approach must be built.

Consider: The American Pecan industry has 21 state 
associations, commissions, boards, national associations, 
and regional organizations. Other nut industries have 
three to four groups, granted these commodities are 
produced only in one to two states. Still, other com-
modities like blueberries, cover over 20 states, yet are 
working together in unison to promote and research 
their respective commodity. Whether production occurs 
in one or twenty states, one of the common aspects 
these other commodity programs have achieved is 
a unified voice. Coordination with a single, guiding 
message is crucial, as buyers and consumers want to be 
assured in the products they buy and confident in the 
message they hear. When different messages are released, 
each one is diluted, and the buyer becomes confused.  
Instead of becoming a believer in the product, the con-
sumer turns away from the purchase and goes back to 

“what they know.” For pecans, it is vital for all 21 of our 
organizations to harmonize our efforts and address the 
public in a clear, resounding voice.

Bring the Industry Together
In an effort to bring the industry together, the 

American Pecan Council (APC) is coordinating a 
meeting this month, where one to two representatives 
from each association will be present. Representatives 
will provide state priority updates, and a plan to 

The American Pecan industry has 21 state 
associations, commissions, boards, national 

associations, and regional organizations. 

By ALEX OTT | Executive Director, American Pecan Council (APC)
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coordinate activities, whenever possible, 
will be put in place to maximize the 
industry’s limited resources and ensure 
projects are not duplicated.  Utilizing 
APC’s data, associations will be able to 
save dollars while implementing their 
specific programs. 

Additionally, the APC and the US 
Pecan Growers Council (USPGC) 
are aligning efforts on international 
marketing programs. Specifically, both 
organizations are utilizing their exper-
tise in markets to obtain additional 
grant dollars for the industry, while 
creating demand in priority markets 

outlined in APC’s strategic plan. As the 
largest, broadest organization, and the 
industry’s Federal Marketing Order, the 
American Pecan Council’s partnership 
with organizations like the USPGC 
will result in greater communication, a 
more unified industry, promotion of a 
single message, and maximization of 
industry’s limited resources. This is a 
great example of working together for 
the industry to capture the pecan’s fair 
share of the marketplace.  

Change is Difficult
There is no doubt, change is difficult, 

and the road can be long and burden-
some. However, by choosing to come 
together, the industry will be able to 
overcome several of the challenges 
that we are facing. Once the industry is 
moving forward toward one goal with 
one voice, then the work on several 
of the other priorities for the industry 
will be much easier. So, the question 
remains: Are we happy with how things 
are or are we ready to unite for change?

Comments about this article? We want 
to hear from you. Feel free to email us at 
article@jcsmarketinginc.com
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Level the Playing Field 
WITH YOUR 
NUTRITION 

AS WE GET MORE ADVANCED 
in our assessment of what the 
good Lord gave us in our soil, we 

don’t always make the proper adjust-
ments in season. A snapshot of our soils 
every spring may give us insight into the 
nutrient load that may be available. Our 
tissues may reveal a different picture 

of what is actually being picked up.  
Mother Nature is going to throw her 
two cents in and change the playing 
field every year for how we bridge 
that gap.  Determining our approach 
requires a better understanding of how 
to match our resources to our needs. 

Soil Test
When we take a soil test, we have to 

chemically manipulate it to get a better 
picture of what it may give us. Take 
cation base saturation for example. We 
rinse it with acetate, extract the cations, 

Continued on Page 48

By RICH KREPS | CCA
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precipitate them out and measure the 
immediate available cation nutrient 
load based on that procedure. But 
since our roots don’t rinse the soil with 
acetate that usually doesn’t give us the 
available nutrients in soil solution. So, 
we look at the saturation paste extract 
to see what is coming out of the water.  
How the lab handles our samples and 
manipulates them in their own style to 
interpolate the results should at least 
give us a playing field to start with. We 
have to determine if that playing field 
is level. Every year we take samples 
from fields and send the exact same soil 
samples to different labs to compare 
results and keep people honest. More 
often than not, most of the results are 
within the margin of error for most 
nutrients. However, we will find those 
outliers where a certain lab will have a 
vast discrepancy from another lab on 
something like sulfate. That large nega-
tively charged molecule (that is akin to 
parking another car in a tight garage) 
makes it harder for other nutrients 
to move around. These discrepancies 
can make a big difference in how we 

manipulate a soil to release nutrients.  
So, what do we do? Every lab that I 

deal with prides themselves on their 
commitment to excellence. They have to 
or they go out of business. The differing 
results come from techniques, methods 
and systems that open themselves to 
being more accurate in specific soils 
than the competition based on their 
chemist’s beliefs and experience. To 
the average farmer it can be a daunting 
task if we keep changing the playing 
field. I recommend finding a lab with a 
good reputation, scheduling a meeting 
and getting an explanation of why their 
system is better or more accurate than 
others. Then choose, choose wisely, and 
stick with it. Now you have a baseline, 
and have leveled the field.  

Get More Into Our Trees
Once this is established, now the test 

is to use this data to manipulate the soil 
and get more of our applied nutrients 
into our trees. Do we need to acidify 
the soil? With what product? How will 
that affect other nutrients? Are we just 
applying, or do we have a plan to match 

Continued from Page 46

Continued on Page 50

I recommend finding a lab with a good reputation, 
scheduling a meeting and getting an explanation of 
why their system is better or more accurate than others.
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the nutrient uptake demand of the tree?  
Now use your team to determine the best 
forms of nutrients to do just that. You 
as a farmer have so many things to deal 
with to get a crop to market that deter-
mining what form of a nutrient will best 
match current tree demand is the last 
thing you want to dive into. That’s why 
you pay your consultants the big bucks…
directly or indirectly.

Use Sound Strategies 
Make sure your consultants are using 

sound strategies to implement your 
performance goals. Assessing what 
the soils say they can give you is the 
start. Changing the formulations of the 
nutrient derivatives may help you manip-
ulate your soils into giving you more.
Just applying more a of an unavailable 
phosphate product in hopes of creating a 
luxury level in the soil may result in tying 
up more of your soils currently available 
calcium. Having a soil high in alumi-

num will tie up more of your soil applied phosphorus. 
Maybe you address this nutrient with more foliar appli-
cations. Over applying boron to address a deficiency 
may reduce your calcium efficacy. An over application 
of potassium hydroxide at 11 pH, may greatly reduce 
your iron availability. Excessive glyphosate applications 
in wet years to address weed control may strongly 
suppress manganese uptake, etc. you get the picture. 
Take a look at a Mulders Chart and see what nutrients 
are antagonistic to one another and which are syner-
gystic. The old adage of “For every action there is a 
reaction” is a rule in applying agricultural nutrition. 
Make sure you and your nutrition consultant have a 
good understanding of what you are trying to do and 
what past protocols have historically yielded. Doing the 
same old thing over and over again and anticipating 
different results is the definition of insanity. Don’t go 
insane. Take your annual soil samples, compare apples 
to apples, and make adjustments based on addressing 
last years deficiencies. Verify that your consultant is 
creating your plan and not just the companies plan 
for that crop. Multiple in-season tissue results should 
verify that you are making progress in addressing the 
crops needs. If the tissues are continually becoming 
more deficient and the yields are not up to par, maybe 
it’s not your soil that is deficient, but the approach. In 
the words of Ronald Reagan, “Trust, but verify”.  

Decreased availability to the 
plant of a nutrient due to the 
action of another nutrient

Increased availability to the 
plant of a nutrient due to the 
increase in the level of 
another nutrient

SynergismAntagonism

Manganese (Mn)

Calcium (Ca)

Copper (Cu)

Phosphate (P)

Molybdenum (Mo)

Zinc (Zn)

Potash (K)

Iron (Fe)

Magnesium (Mg)

Boron (B)

Nitrogen (N)

Mulder’s Chart

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

Continued from Page 48

"

Mulders Chart. Synergistic v. Antagonistic Nutrients.

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

A CHAT WITH BURTON 
BERTANGA ON GROWING 
ORGANIC ALMONDS

WHEN ASKED WHY       
Berton Bertagna chose to 
farm almonds organically a 

mere 20 twenty years ago, he says he 
did it because he believed in it and 
wanted a challenge, something new. 

Berton Bertagna is a fourth-gen-
eration farmer in Chico, California. 
Growing up, he enjoyed farming 
and working alongside his father, 
grandfather, and two uncles. As time 
progressed his grandfather slowly 
entered retirement, and then the three 
brothers split the farm to make way 
for their children coming in. Berton 
then had the opportunity to start a 
farming venture with his father while 
his uncles started their own farms 
with their families. Bertagna describes 
his start as “a unique experience, 
having had the opportunity to work 
with my grandfather, father, uncles 
and cousins over the course of the 
years.” Now, he and his wife are on 
their own farming almonds and wine 
grapes.  

Innovative Farming
The family was no stranger to trying 

new things and being innovative in 
farming. His grandfather always used 
compost in his fields and released 
beneficial insects some 50 years ago. 
It was a natural way of fertilizing and 
pest management that was progressive 
for the time. In 1999, when Berton 
and his father started farming on 
their own, they were curious as to the 
organic market and decided to try 
farming organically with one block of 
almonds. Bertagna said “back then the 
price of almonds was really depressed 
and organic was bringing a better 

premium. If we could 
farm organically 
and bring in a better 
price, maybe we 
could keep our heads 
above water.” When 
he started in 1999 
there were not any 
University studies or hundreds of other 
growers to learn from. It was a chal-
lenge to farm organically, make a profit 
and do it well. 

Purge Period
Bertagna was also lucky to be able 

to own an almond huller and sheller. 
This gave him the chance to convert his 
huller to also be able to process organic 
almonds as well. Bertagna says “the 
huller was the easy part. The farm itself 
has to go through a purge period where 
you farm it for three years before you 
can market your crop organically, while 
a huller you can almost do it immedi-
ately.” Bertagna did have to go through 
the organic paperwork process, develop 
a sanitation plan, separation of product 
and in-depth traceability to be certified 
by a third-party organic certifier. 

Certified Huller
Once the huller became certified, 

Bertagna said “there was little changes 
to how we always did business. Before 
we could run an organic load, we had 
to clear the plant of all product, run the 
huller empty of any product, wipe it all 
down through the extensive organic 
cleaning process and then do an organic 
run.” As a commercial huller, he was 
already practicing the accountability for 
each growers’ product and traceabil-
ity associated with it. The only added 

step with organic, was the cleaning 
process between processing organic and 
conventional. 

Because of the small size of Bertagna’s 
huller, he is able to wait a few days to 
accumulate enough organic product 
and run it at one time, avoiding having 
to switch back and forth as often. 
Within a week of receiving product he 
is able to process almonds as he receives 
them, whether they are organic or 
conventional. Not having large stock-
piles all season is definitely something 
to be proud of. Already having good 
sanitation, accountability and traceabil-
ity protocols in place helped Bertagna 
to make the easy transition to organic. 
Increased paperwork was the only 
setback.  

Conventional vs Organic Markets
When comparing markets Bertagna 

said “conventional and organic really 
aren’t that different when looking at 
gross income. Organic almond farming 
may be a lower yielding orchard but 
they will have a higher price. Then 
compare to a higher yielding conven-
tional orchard that brings a lower price.” 
Bertagna has found that everything 
should work out to similar profit per 
acre. Bertagna points out “I don’t farm 
organic to make more money, it’s a way 
of farming or a way of life. A good con-
ventional farmer will make just as much 

“JUST FARM THE BEST YOU CAN FARM 
TO THE BEST OF YOUR ABILITY AND AT 
THE END OF THE DAY IT SHOULD BE THE 
SAME NET PROFITS.” 

All photos courtesy of Jenny Holtermann.
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profit as a good organic farmer. Just 
farm the best you can farm to the best 
of your ability and at the end of the day 
it should be the same net profits.” 

Farming is a mere element of what 
Bertagna has to do as a farmer in todays 
world. He says “One of the biggest 
challenges to farming organic today, 
is the added level of regulations and 
paperwork associated with farming. 
Conventional and organic alike, farmers 
are being asked to have more traceabil-
ity and accountability. The core of the 
program hasn’t changed, but as time 
goes on, they are asking for better trace-
ability and less trusting your word for it.” 

Changes in Organic Farming
A lot has changed since Bertagna 

entered the world of organic farming. 
Product availability has been one of 
the biggest changes compared to when 
he started farming organically. “Every 
day there are constantly new prod-
ucts in the conventional sector but 
even more organic products are also 
being released. The number of organic 
fungicides, fertilizers, and even herbi-
cides coming out on the market is very 
exciting to see. There is still an element 
of trial and error because there is less 
history of good products.” Trying new 
products and looking into new ways of 
doing things leaves more research and 
development for the farmer to exper-
iment with. Bertagna seemed hopeful 
of the new products that are becoming 
available and something he hopes will 
help with the increased labor challenges 
that California faces.   

Labor
It takes more labor and being more 

proactive to farm organically. You 
have to stay on top of weeds and 
diseases so they don’t get out of hand. 
Having a more intense fertilizer, 
fungicide and weed control program 
is something he had to adapt to in his 
organic fields. “The products organic 
farmers have available aren’t as widely 
produced. It takes more management 
and labor. In the peak of spring and 

early summer, it is common for flaming 
and burning the weeds regularly every 
7-10 days. Depending on your irrigation 
methods you can change the amount of 
weeds in your fields as well.” Bertagna 
has converted his irrigation system to 
buried double line drip to limit the 
weed pressure in the orchard centers. 

Continued on Page 56
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By eliminating the irrigation being 
applied to the centers of his orchard 
rows, he is helping to cut off the weeds 
water supply. With less weeds growing, 
it helps to limit mowing, flaming 
and excess water use during the peak 
season. The added tractor work that 
needs to be completed to control these 
issues just means more labor. 

Looking into the future, labor is 
one of Bertagna’s biggest worries 
about farming. “It is getting harder 
and harder to find, and harder to keep 
labor on your ranch. I am extremely 
nervous that down the road I do not 
see a new pool of people wanting 
to get into farm labor. It is not an 
attractive job position people are 
seeking and we don’t have a new pool 
of people coming from other coun-
tries. We have had the same employees 

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

Continued from Page 55

working with us and when they 
retire, who will replace them?” 
Farm labor in the years to come will 
have to change drastically to get 
farmers a steady and reliable work 
force to sustain farming into the 
next generation.  

Being a fourth generation 
California farmer, farming is a 
tradition to the Bertagna family.  
Berton is optimistic into the future. 
“There are more tools in your tool-
belt now to farm organic then there 
were years ago.” He may increase 
his amount of organic acreage in 
the years to come but he will always 
keep a portion of the farm con-
ventional to maintain the grasp on 
the market and ensure his farm is 
sustainable into the future. 

Berton Bertagna stands in front of empty 
almond boxes.



57             May 2019        www.wcngg.com         

• BACTERIAL Inoculants • Biological Food Products• Soil Products
• Micro Nutrients • Foliar Nutrients

callnrg.com

WE WILL PUMP YoU UP
with our mycorrhizal products

POWER UP YOUR PLANTS
Ask us about our other soil care products.

Contact Us Today at 1-800-279-9567



      West Coast Nut      May 201958                                            

Springtime Ant 
Management
By CECILIA PARSONS | Associate Editor

HARVEST IS MONTHS AWAY FOR ALMOND 
growers, but to make sure hordes of hungry ants 
won’t be waiting for the nuts to hit the ground, start 

monitoring for them in the spring. 
Kris Tollerup, University of California (UC) integrated 

pest management advisor said in late March that small 
ant mounds were already appearing in almond orchards. 

The wet winter and spring won’t have any adverse or positive 
effects on ant populations, he said.

Ant Damage
Ants can be present in an orchard throughout the growing 

season, but they do their damage after the nuts are shaken 
from the tree and waiting on the ground for harvest. The 
longer the most vulnerable soft shell varieties remain on the 
ground, the higher chances of ant damage. If ant pressure 
is high, they can completely hollow out an almond kernel, 
leaving the empty pellicle. Rejection of nuts at the processor 
due to ant feeding damage plus loss of harvest yield make ant 
control critical.

University of California Pest Management Guidelines 
noted that damage potential appears to be less in weed-free 
orchards and those without cover crops. Damage is also 
lower on almond varieties that have tight shell seals or with 
shell splits less than 0.03 inch wide. Soft shell varieties such 
as Nonpareil are most vulnerable.  Small size nuts are more 
likely to have tighter seals and are less vulnerable to ant 
damage. In general colony counts of three or more per 1,000 
square feet can lead to damage at harvest. High temperatures 
at harvest can slow fire ant feeding. UC research shows that 
temperatures above 95 degrees F slows feeding. At tempera-
tures below 90 degrees F the potential for damage is high. 

Identify the Ants
The first step is to identify the ant species marching along 

on your irrigation lines. If nut damage occurred last year, 
chances are the ants invading your orchard are either pave-
ment ant or California fire ant. Less common, but still capable 
of damaging almond is the thief ant.

In general, the California fire ant is the predominant pest 
ant species in the southern San Joaquin Valley. It is also found 
in Merced, Stanislaus and San Joaquin counties, but along 
with it, the pavement ant is an active forager for almonds. In 
northern valley growing areas, the pavement ant is the pre-
dominant species.
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California Fire Ant
The California fire ant is the larger of 

the two species. It has an amber head 
and thorax with a black abdomen. This 
ant can inflict a painful sting and it 
swarms out of the nest when disturbed.  
The pavement ant is dark brown and 
covered with coarse hairs. With a hand 
lens, ridges on its head can be seen. 

According to the UC Pest 
Management Guidelines, fire ant nests 
in orchards with low volume irrigation 
tend to be located around the edges 
of the wetted areas. In flood irrigated 
orchards on heavy soils, the nests may 
be concentrated on the berms. In lighter 
soils, nests are on both berms and in 
the middles. Fire ant nests are usually 
in weeds, mainly nutsedge or spotted 
spurge.  These ants are active in the 
morning and at sunset.

Pavement Ant
Pavement ants prefer sandy or loam 

soils and their hills appear as small 
mounds or loose soil. 

Visual Inspections
Surveys of orchard floors for ants 

should be done 2-3 days after an irri-
gation in April or May in the southern 
growing areas and June in the central 
and northern growing areas.   

Nate Laux, pest control advisor with 
Integral Ag said visual inspections of 
several survey areas per block should 
be done when monitoring for ants. The 
survey areas should include middles 
and be about 1,000 square feet in size. 
In each survey area, the number of 
active pest ant colonies are counted. The 
number of ant colony entrances found 

Continued on Page 60
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in the survey can give an idea of the 
amount of kernel damage expected if 
nuts are left on the ground more than 
four days. With Southern fire ant col-
onies at 15 entrances per 5,000 square 
feet, UC IPM Guidelines predicts 0.9 
percent damage at four days and 4.9 
percent damage at 21 days.  At 185 ant 
colonies per 5,000 square feet, damage 
can range from two percent at four days 
to 11.1 percent at 21 days.

Ant Baits
Ant baits are the preferred control 

method. Laux said bait stations are 
commonly installed at 2-6 per 100-acre 
block. Many growers routinely ask that 
bait stations be in place regardless of ant 
pressure.  Stations are baited with SPAM 
or mummy nuts. Laux recommended 

Continued from Page 59 that the stations be nailed down or 
flagged because large birds or rodents 
may try to move them.  Baits should 
not be used within 24 hours after an 
irrigation or 48 hours prior to an 
irrigation with sprinklers or micro 
sprinklers. If the soil is wet when bait 
stations are placed in the orchard, the 
moisture will be absorbed and ants will 
not feed. If bait products have a soybean 
oil attractant, the bags that have been in 
storage should be turned over to keep 
the attractant evenly distributed in the 
bait and don't become rancid.

The bait, which contains an insect 
growth regulator, needs to be set in 
orchards 4-10 weeks prior to harvest for 
the full control effect. Foraging ants will 
take the bait back to the colony where 
it eventually kills or sterilizes the queen 
and developing larvae fail to mature. 
There is no noticeable die-off of foraging 

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

ants. Existing foraging workers must 
die off naturally before a noticeable 
decrease in ant numbers is evident. The 
active ingredient in some baits dete-
riorates more rapidly and will not be 
effective.

Cultural Practices
Cultural practices that can help with 

ant control include weed management 
to minimize weed seed production. 
Weed seeds, particularly spurge, are 
a more attractive food source and 
adequate bait amounts may not be con-
sumed by the ants. 

Ant baits that are the most 
effective and are least harmful to 
beneficial insects including bees are 
Pyriproxyfen (Esteem); Abamectin 
(Clinch); Methoprene (Extinguish) and 
Metaflumizone (Altrevin). Each of these 
has a different mode of action number. 
Products with the same mode of action 
number should not be used more than 
twice per season to help prevent devel-
opment of resistance.    

CULTURAL PRACTICES THAT CAN HELP WITH 
ANT CONTROL INCLUDE WEED MANAGEMENT 
TO MINIMIZE WEED SEED PRODUCTION. 

" 

" 
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Best Techniques for 
Mitigating Spray Drift
By CECILIA PARSONS | Associate Editor

KEEPING ALL OF A PESTICIDE 
spray application inside the orchard, 
where it will be most effective 

against target pests, is the goal of a good 
stewardship program.

Spray Drift Mitigation 
Not only will spray drift mitigation 

efforts help prevent contamination of 
surface water, but they can ensure more 
of the product goes to the intended target.

Pesticide spray drift is the aerial 
movement and unintentional deposit 
of pesticide outside of the targeted area. 
In addition to preserving water and air 

quality by controlling drift, responsible 
spray applications prevent possible 
damage to human health, wildlife and 
domestic animals. Drift off-site reduces 
the amount of material on crops that 
require protection from pest insects, 
increasing chances of crop damage.

There are two forms of pesticide drift: 
particle drift is the off-site movement 
of pesticide droplets. Temperature 
inversions can impact the distance 
particles travel. Vapor drift is the off-site 
movement of vapors. This can occur in 
hot, dry conditions many hours after 
application.

Spray drift cannot be completely 
eliminated, but the potential for off-site 
movement can be reduced if best prac-
tices for spray applications are followed. 
Research and modeling show that 
wind speed, nozzle to target distance 
and nozzle size can make the biggest 
impacts on reducing spray drift. 

Other factors that contribute to drift 
off site are high operating pressure 
which reduce droplet size, ground 
speed of applicator and weather condi-
tions with high temperatures and low 
humidity.

Reducing Sprayer Drift
One sprayer drift reduction tech-

nique, developed with California 
Department of Agriculture (CDFA) 
funding is “interference perime-
ter spraying.” Field trials conducted 
by Coalition for Urban/Rural 
Environmental Stewardship (CURES) 
showed significant reduction of spray 
drift leaving the orchard.

Parry Klassen, CURES director, said 
this technique would need further study 
to determine if it provides effective pest 
control on perimeter rows. Further 
reduction of off-site movement of 
pest control material will be sought in 
additional studies. One direction for 
more study will be with engine driven 
sprayers. These sprayers are more pow-
erful than PTO driven equipment and 
are designed to penetrate more dense 
tree canopies.

The interference perimeter spray 
techniques calls for use of two sprayers 
on the outside two rows of an orchard. 
The sprayers move through the orchard 
parallel to each other, one sprayer on 
the outside row and the second sprayer 
traveling between row one and two. 

Continued on Page 66
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Spreader-Activator with Citrus Extract

The sprayer between the rows is operating normally. The 
outside sprayer is running with the fan on and nozzles shut 
off. The inward air flow pushes spray material from the 
first sprayer back into the tree.

After the two sprayers complete a pass, a single sprayer 
runs down the orchard perimeter with the outside nozzle 
bank shut off and the nozzles facing the tree opened, 
allowing normal spray coverage of the outer side of the 
row. Studies were conducted in  almond, pistachio and 
walnut orchards in the San Joaquin Valley. The orchards 
were sprayed with 125-240 gallons of water plus ½ percent 
horticultural oil 0.015 gal/100 gallon AquaShade and 10 
fluid ounces /100 gallon Intrepid 2F applied at 2.0 mph. 
Klassen reported an 80 percent reduction of drift in 
the study.

Klassen said the practice needs more evaluation to make 
sure pest control is not compromised. Getting the mate-
rial into thicker or taller tree canopies takes considerably 
more air turbulence, but he stressed that the technique 
is valuable if spraying occurs near surface water or other 
vulnerable sites.

Ground Speeds
There is a higher risk of spray drift off-site during dor-

mancy as there are no leaves on the trees to contain the 
air and pesticide material. To address this issue, University 

of California Cooperative Extension (UCCE) farm advisor 
Franz Niederholzer, researchers from UC Davis Agriculture 
and Biological Engineering and CURES worked on a tech-
nique that called for reducing engine speed and PTO output 
while increasing ground speed. “Gear Up-Throttle Down” 
is a technique where larger nozzles were used to maintain 
the material delivery with the faster ground speed. The 
combination of reduced sprayer air flow and larger droplets 
produced less drift while also spray time was reduced.

Niederholzer said the initial trial was done in prunes 
to improve spray coverage and save spray time with faster 
ground speeds. What the trial found was the larger droplet 
size in combination with reduced PTO speed was effective 
in reducing spray drift from the orchard.

Niederholzer said growers who have been told to slow 
down when spraying need to understand that faster speeds 
coupled with nozzles opened for larger droplet size result 
in good coverage and are effective in reducing spray drift 
when applications are made during dormancy. The need to 
re-calibrate their sprayers may be also be a reason why some 
growers are not adopting this spray technique.

Demonstrations to bring attention to this spray technique 
would help increase adoption rates, Niederholzer said. 

Equipment Calibration
Gabriele Ludwig, Ph.D., director of Sustainability and 

Environmental Affairs at Almond Board of California 
stressed the importance of calibration of equipment. As part 
of achieving stewardship goals for the industry, calibration 
can ensure that spray applications reach the top levels of the 
tree while also minimizing spray drift.

University of California guidelines on reducing spray 
drift include many of the same concepts. Droplet size is one 
of the most important factors affecting drift. The guide-
lines recommend a coarser spray that gives larger diameter 
150-200 micron size droplets.

Other Factors
In planning pesticide applications, attention should be 

given to weather conditions. Wind speeds over five mph 
can exacerbate drift off-site. Early morning or late evenings 
when air is often more still provide better conditions for 
applications.

Drift control or reduction agents can help keep pesticide 
materials on-site. These thickeners minimize formation of 
droplets smaller than 150 microns and help produce a more 
consistent spray pattern and aid in deposition.

Attention to spray equipment can also help reduce off-site 
drift. The spray system should be checked for leaks which 
can contribute to fine droplets. Deflectors can be used to 
channel air from the sprayers into, not over or under it. 
Towers can also reduce the distance to target and direct 
air at it. 

Prior to spray application, identify sensitive areas near 
application site and modify if possible spray direction.

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

Continued from Page 62
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“Celebrating 30 Years of Orchard Cab Innovation”
www.keydollarcab.com       (800) 481-0876

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
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Codling Moth 
Research Finds…
By JULIE R. JOHNSON | Contributing Writer

TWO KEY PESTS IN WALNUTS, 
and enemies of the grower, are the 
codling moth and the navel orange-

worm (NOW). How to manage one 
of these destructors, the codling moth 
(CM), was the topic of Dr. Charles Burks' 
presentation at the Walnut Trade Show 
in Yuba City. Burks is a research entomol-
ogist at the United States Department of 
Agriculture (USDA) Agricultural Research 
service, San Joaquin Valley Agricultural 
Sciences Center.

He discussed relevant biology of CM, 

mating disruption, and monitoring and 
treatment decisions.

Burks explained the differences 
between the two and why those differ-
ences matter in management.

CM (Lepidoptera:Tortricidae) has a 
dark, coppery brown band at the tip of 
the wings. Their pink larvae are worm-
like with a dark brown head. 

Adult CM live upwards of two weeks, 
Burks said, with peak egg laying two 
to four nights after emergence, and 
produce several generations a year.

NOW (Lepidoptera:Pyralidae) 
larvae are distinguishable by the cres-
cent-shaped markings on the second 
segment behind the head and by the 
excess webbing left in the nut.

Burks explained, with NOW adults 
also live about one to two weeks and 
peak egg-laying is same as CM. NOW, 
like CM, does not does not feed as an 
adult and produce several generations 
per year. 

They differ, though, in that CM lays 
about 100 eggs in a lifetime, while 
NOW lays twice that amount.

Burks said CM is more of a special-
ist than orangeworm, and walnuts are 
more vulnerable to codling moth earlier 
and over more of the year compared 
to NOW. 

However, because CM often leaves 
its host and travels elsewhere, growers 
need to be more conscientious about 
orchard sanitation when dealing with 
NOW, he added.

“NOW damage can be a secondary 
effect of prior CM infestation, or can be 
independent of CM infestation,” Burks 
said. “It is important to know which is 
the case.”

CM's first preferred host is pear, then 
apple and lastly walnuts, Burks said. 

Dr. Charles Burks, Research Entomologist at the 
USDA Agricultural Research service, San Joaquin 
Valley Agricultural Sciences Center.

The codling moth can be identified by its dark, coppery brown band at the tip of 
the wings. Photo courtesy of USU Coop Extension.
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“That said, if your walnut orchard 
is near either apples or pears, that can 
increase your troubles with codling 
moth,” he added.

Early varieties of walnut, such as Serr 
and Vina, have more problems with CM 
than do the later varieties, however, said 
Burk, growers need to be cautious as the 
later varieties are not bulletproof. 

“Walnut is complex in knowing from 
year-to-year what pest you are going to 
be dealing with,” Burks said. “It's like 
playing Whack-a-Mole. If it isn't NOW 
or Codling Moth, it’s Walnut Husk Fly, 
or mites. It is my impression that there 
is more variation in walnuts from year-
to-year in terms of which pest is most 
likely to give you economic problems 
than with almonds or pistachio.”

He believes with almond and pis-
tachio there is more consistency in 
what pest is being problematic from 
year-to-year.

Mating Disruption
Using pheromones and other chem-

icals for mating disruption of codling 
moth has become widely accepted in 
the industry.

Passive, such as hand-applied 
meso-dispensers, and active release 
(aerosol) pheromone dispensers have 
been developed and research has fine-
tuned pheromone technology to be 
both cost effective and efficacious.

This shift is an effort to move away 
from the broad spectrum pesticides that 
are becoming more regulated and less 
effective. 

Burks said there are various vendors, 
types and formulations available in 
mating disruption. 

“In the different types of application, 
some are more economical than others, 
and some more labor intensive,” he 
added. “There are aerosol formulations, 
passive release and pear ester mating 
disruptors.”

Burks listed the pros and cons for 
mating disruptors in CM:

Advantages 
• Does not affect beneficials
• No buffer, re-entry intervals, 

post-harvest interval, or maximum 
residue level

Pest
Codling moth

Navel 
orangeworm

Lepidoptera:
Tortricidae

Taxonomy, physiology, and why it matters

Lepidoptera:
Pyralidae

Adults live <2 weeks, peak egg-
laying 2-4 nights after
emergence. Wide host range
and impressive flight capacity.
Several generations per year. 

Adults live <2 weeks, peak egg-
laying 2-4 nights after
emergence. Narrow host range.
Several generations/year. 

Classification
Physiological and life
history characteristics

Continued on Page 70

Courtesy of Charles Burks.

Dr. Charles Burks recommends using a combination of 
attractants for monitoring and mating disruption by 
enhancing the use of DA Lure/pear ester, pictured, with acetic 
acid release pods placed higher in the orchard canopy. Photo 
courtesy of UCCE.

Reliable aerosol disruption from 
the Trusted Leaders in 
Pheromone Technology

• SEASON-LONG pheromone 
   release, 200+ days
• PRE-PROGRAMMED, 
   ready to use
• LIGHT WEIGHT
• EASY to deploy, reduced labor
• For ORGANIC or conventional use

Innovative and E
ective 
Mating Disruption Technology 
for Codling Moth

PACIFIC BIOCONTROL CORPORATION
www.pacificbiocontrol.com
ISOMATE® is a registered trademark of Pacific Biocontrol

Jeannine Lowrimore
Northern California

209.603.9244

Christeen Abbott-Hearn
Central and Coastal California

 559.334.7664

ISOMATE® CM Mist Walnut Plus



      West Coast Nut      May 201970                                            

• Prevents population increase of CM in walnuts

Disadvantages
• Does not help control pests other than CM
• Can be expensive relative to insecticides
• CM pressure can be variable from year to year
In a recent Walnut Board-funded mark-release-recap-

ture study of the impact of aerosol dispenser height on 
mating disruption for CM, Burks said researchers compared 

recapture of marked sterile CM males in traps baited 
with normal-strength pheromone monitoring lures.

“The objectives were to compare effectiveness of 
aerosol dispensers in upper versus lower canopy of 
mature walnut orchards,” he added. “Also, to examine the 
effect of aerosol dispenser placement on trap suppression 
in the lower and upper canopy.”

The study took place in walnut orchards in Kings and 
Butte counties.

Researchers placed dispensers at lower, mid and high 
levels of orchard canopies in both locations. In addition, 
the dispenser spacing was 1.5 per acre and 256 feet apart 
in both locations.

In the Kings study, tree spacing was 44-feet by 44-feet, 
north-south rows with dispensers six trees and six 
rows apart.

The Butte trial tree spacing was 25-feet by 25-feet, east-
west rows, placing dispensers 10 trees and 10 rows apart.

Burks said mating disruption significantly suppressed 

Mating Disruption for CM
Passive, such as hand-applied meso-dispensers, and active release (aerosol) 
pheromone dispensers have been developed and research has fine-tuned 
pheromone technology to be both cost effective and efficacious. Photo 
courtesy of Charles Burks.

Continued from Page 69

Continued on Page 72

Researchers place pheromone aerosol dispensers at lower, mid and high 
levels of a walnut tree in a Mark-Release-Recapture Study of the impact 
of aerosol dispenser heights on mating disruption for codling moth. Photo 
courtesy of Charles Burks.
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~ Dr. Douglas Light, USDA-ARS, Emeritus
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Apply in May:  To increase nut fill, 
reduce nut drop and increase next 
season’s fruiting sites.

Apply in June:  To improve floral 
budding.

Apply in August:  To increase root growth and perennial wood, improve 
winter hardiness, and reduce alternate bearing.

ORGANIC

Contains Auxiliary Soil & Plant Substances

®

Apply the Westbridge Nut Tree Program 
to Improve Crop Quality & Yield

 (800) 876-2767
www.westbridge.com®

Nut Tree Program Includes:
• Organic TRIGGRR® 

• Organic BioLink® Cal-Plus 7%*
• Organic BioLink® 3-3-3 Fertilizer 
• Organic BioLink® Micronutrients

Apply the Westbridge Nut Tree Program at key stages of plant 
development to improve root and plant vigor, which can lead to 
enhanced nut uniformity and size, and improved flowering, pollen 
viability, nut set and nut retention.

ORGANIC
®

Plant Nutrients

*When plants are in need of more nitrogen, Organic BioLink® Cal-N 
can be substituted for Organic BioLInk® Cal-Plus 7%

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

total recapture, but the difference 
between high and low dispensers didn't 

appear to be implicated.
“In absolute most males were 

recaptured in the upper traps 
regardless of mating disruption 
treatment,” Burks said.

The study take-away:
• Dispenser height is important 

but not critical
• Orchard spacing probably more 

critical than dispenser height
• Competitive mechanism (other 

studies) possibly relevant 

Burks said research has found using 
mating disruption under high codling 
moth population pressure often requires 
supplemental sprays, but markedly less 
amounts of spray than without mating 
disruption practices. 

Monitoring and Treatment
Burks said he couldn't emphasize 

enough the need for monitoring CM 
pressure for implementation of the best 
management decisions.

Monitoring can come through the 
use of pheromone traps, kairomone/
combo lures and checking for nut 
strikes and nut drop.

“Nut damage and nut fall can be 
an indicator of codling moth infesta-
tion,” Burks said. “It’s generally easier 
to detect codling moth damage early 
in the season than navel orangeworm 
as it presence can go undetected until 
harvest.”

Early season damage from CM 
occurs in small nuts that then drop off 
the trees. 

“You can use early season evidence 
of nut strike or drop off to determine 
if you have a CM problem,” Burks said. 

“This is important to monitor.”
In later season damage, the nut will 

stay on the tree, but the kernel is ruined. 
He recommends using a combi-

nation of attractants for monitoring 
and mating disruption by enhancing 
the use of DA Lure/pear ester with 
acetic acid release pods higher in the 
orchard canopy.

“You put both lures on the surface of 
the sticky liner,” Burks stated.

He recommends growers look for the 
presence or evidence of CM and other 
pests, such as navel orangeworm, and 
walnut husk fly, at harvest.

“Knowledge of this year’s problems 
will help plan for next year,” Burks said.

Treatment for CM pressure includes 
the use of insecticides and mating 
disruption.

Burks shared that treatment decisions 
should be informed by orchard history, 
as well as trapping and nut monitoring.

Continued from Page 70

“You can use early season 
evidence of nut strike or 
drop off to determine if 
you have a CM problem,”

Codling Moth 
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Stay Out of the Heat—
Understanding the Heat Illness 
Prevention Regulations 

AS WE SOAR INTO THE SPRING AND SUMMER 
months, so does the dial on the thermometer. It is 
important to understand not only the precautions to 

take to keep employees safe while working in the heat, but 
also the elements of compliance. 

According to the Division of Occupational Safety and 
Health (Cal/OSHA), their most frequently cited violations 
in agriculture under the Heat Illness Prevention Standard 
are failure to have a heat illness prevention plan in the field, 
a lack of heat illness prevention training, and a failure to 
provide adequate shade and water.  If that’s the case, it begs 
the question of what exactly does the standard require?

#1 Heat Illness Prevention Plan:

A company needs to have a written Heat Illness Prevention 
Plan with the following elements, and include specific details as 
to how you will ensure that the provisions are met:

When drafting your plan, it is important to consider the size 
of your crew, the length of the work day, the ambient tem-
peratures, and any additional personal protective equipment 
(PPE) that contributes as an additional source of heat. The plan 
needs to be in English and also the language understood by 
the majority of the employees. The plan must be located at the 
worksite and accessible to employees.

#2 Heat Illness Prevention Training:

Employee training needs to be done before an employee 
begins a shift which could result in the risk of heat illness. 

The designated person(s) that have the authority and 
responsibility for implementing the plan in the field.

Procedures for providing sufficient  water.

Procedures for providing access to shade.

High-heat procedures.

Emergency response procedures.
    Don’t forget your lone workers 
    (e.g. irrigators).
 
Acclimatization methods and procedures.

The environmental and personal risk factors for heat 
illness, as well as the added burden of heat load on 
the body caused by exertion, clothing, and personal 
protective equipment.

The employer’s procedures for complying with the 
plan’s elements including the employer’s responsibility 
to provide water, shade, cool-down rests, and access to 
first aid as well as the employees’ right to exercise their 
rights.

By ANNA GENASCI | Assistant Director of Education,  AgSafe
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Faint or dizzy Throbbing headache

No sweating

Red, hot, dry skin

Nausea or vomiting

Rapid, strong pulse
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SacramentoReady.org
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cold compresses

Weather.gov/heat
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Excessive sweating

Cool, pale,
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The importance of frequent consumption of small 
quantities of water throughout the workday.

The concept, importance and methods of 
acclimatization.

The different types of heat illness, the common signs 
and symptoms of heat illness, and appropriate first 
aid and emergency responses to the different types of 
heat illness. In addition, that heat illness may progress 
quickly from mild symptoms to serious and life-
threatening illness.

The importance to employees of immediately 
reporting to the employer, directly or through the 
employee’s supervisor, signs or symptoms of heat 
illness experienced by themselves or their co-workers.

The employer’s procedures for responding to signs 
or symptoms of possible heat illness, including how 
emergency medical services will be provided should 
they become necessary.

The employer’s procedures for contacting emergency 
medical services, and when necessary transporting 
employees to a point where they can be reached by an 
emergency medical service provider.

The employer’s procedures for ensuring that, in the 
event of an emergency, clear and precise directions 
to the worksite can and will be provided as needed to 
emergency responders. These procedures shall include 
designating a person to be available to ensure that 
emergency procedures are initiated when appropriate.

Training should cover the following information:
Supervisor training needs to be completed prior to supervis-

ing employees and include the following topics:
o All of the topics covered during employee training.
o The procedures the supervisor is to follow to implement  

         the heat illness prevention plan procedures.
o The protocol a supervisor is to follow when an employee  

        exhibits signs or reports symptoms consistent with possi-  
        ble heat illness, including emergency response procedures.

o How to monitor weather reports and how to respond to  
        hot weather advisories.

#3 Adequate Shade and Water: 

Shade 
Adequate shade means blockage of direct sunlight. One 

indicator that blockage is sufficient is when objects do not cast 
a shadow in the area of blocked sunlight. Shade is not adequate 
when heat in the area of shade defeats the purpose of shade, 
which is to allow the body to cool. For example, a car sitting in 
the sun does not provide acceptable shade to a person inside 
it, unless the car is running with air conditioning. Shade 
may be provided by any natural or artificial means that does 

T5

100-PTO-horsepower

www.gartontractor.com

Training must include the different types of heat illness, the common signs 
and symptoms of heat illness, and appropriate first aid and emergency 
responses to the different types of heat illness. Photo courtesy of Cal/OSHA.

Continued on Page 76



      West Coast Nut      May 201976                                            

not expose employees to unsafe or 
unhealthy conditions and that does not 
deter or discourage access or use.

Shade needs to available when 
the temperature exceeds 80-degrees 
Fahrenheit. How do you know when 
temperatures hit 80 degrees? Cal/OSHA 
urges employers to not rely on your 
cell phone because it does not reflect 
the site-specific temperatures. The 
best practice is to invest in and use an 
outdoor thermometer daily. 

The amount of shade present shall 
be at least enough to accommodate 
the number of employees on recovery 
or rest periods, so that they can sit in 
a normal posture fully in the shade 
without having to be in physical contact 
with each other. The shade shall be 
located as close as practicable to the 
areas where employees are working. 
Shade also needs to be available, even 
when the temperature does not exceed 
80-degrees Fahrenheit, upon employee 
request. 

Continued from Page 75

Water 
Employees shall have access to potable 

drinking water. It must be fresh, pure, suit-
ably cool, and provided to employees free of 
charge. The water shall be located as close 
as practicable to the areas where employ-
ees are working. Where drinking water is 
not plumbed or otherwise continuously 
supplied, it shall be provided in a sufficient 
quantity at the beginning of the work shift 
to provide one quart per employee per hour 
for drinking for the entire shift. Employers 
may begin the shift with smaller quantities 
of water if they have effective procedures for 
replenishment during the shift as needed to 
allow employees to drink one quart or more 
per hour. 

Indoor Heat Illness Prevention 
Standard Coming Our Way 

In 2016 the legislature passed and 
Governor Brown signed into Senate Bill 
1167 which directed Cal/OSHA to propose a 
heat illness and injury prevention standard 
applicable to employees working in indoor 

The amount of shade present shall be 
at least enough to accommodate the 
number of employees on recovery or 
rest periods, so that they can sit in 
a normal posture fully in the shade 
without having to be in physical 
contact with each other. Photo 
courtesy of AgSafe.
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Chris Sinclair
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Comments about this article? We want 
to hear from you. Feel free to email us at 
article@jcsmarketinginc.com

places of employment. The agency 
developed a proposed standard and the 
language of the proposed standard has 
been open to several public comment 
periods. On January 29, 2019 the most 
current version of the proposed lan-
guage was made available for public 
comment, which closed on February 
22, 2019.  

In summary, the most current 
version of the draft language addresses 
the issue of mitigating heat illness in 
indoor places of employment, including 
agriculture as follows:

• Applies to all indoor work areas 
regardless of industry when workers 
wear clothing that restricts heat removal 
and the temperatures equal or exceed 
82 degrees Fahrenheit.

• Applies to all other indoor work 
areas not previously mentioned 
where temperatures equal or exceed 
87-degrees Fahrenheit when employees 
are present.

• Similar to the outdoor heat illness 

prevention standard:
• Provide fresh, pure, suitably cool 

water at no cost, located as close as 
practicable to employees.

• Maintain at least one cool-down 
area at all times with enough space to 
accommodate all employees on break, 
sitting in normal posture without 
touching one another. The cool-down 
area shall maintain a temperature of less 
than 82-degrees Fahrenheit. 

• Provide appropriate first aid/emer-
gency response if employee exhibits 
signs or symptoms of heat illness.

• Implement temperature assessment, 
documentation and control measures 
when temperatures equal or exceed 87 
degrees Fahrenheit.

• Have a written Indoor Heat Illness 
Prevention Plan that includes appropri-
ate emergency response procedures.

• Ensure close observation of employ-
ees during acclimatization.

• Provide training for employees and 
supervisors prior to possible exposure.

To read the complete draft text 
and stay up-to-date on the process 
as it continues to unfold, visit https://
www.dir.ca.gov/dosh/doshreg/
Heat-Illness-Prevention-Indoors/Draft-
revisions-Jan-29-2019.pdf 

For more information about heat 
illness prevention, worker safety, human 
resources, labor relations, pesticide 
safety, or food safety issues, please visit 
www.agsafe.org, contact 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 worker safety, 
human resources, labor relations, pes-
ticide safety, and food safety issues for 
the food and farming industries. Since 
1991, AgSafe has educated nearly 75,000 
employers, supervisors, and workers on 
these critical issues.
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Breeding the Almond Tree 
of the Future
By ALMOND BOARD OF CALIFORNIA

IMAGINE THIS: YOU’RE A     
grower with a plethora of new options 
when it comes to selecting new 

varieties to plant. You can choose from 
high-yielding, drought-tolerant, pest-re-
sistant or self-pollinating varieties, and 
each can be ideally suited to your own 
unique orchard conditions. You can 
even get a shorter tree with a smaller 
canopy, but one that’s as productive as a 
tree of traditional size.

Think this is too good to be true? 
Think again. 

For many years research trials have 
continued to work towards these ideals 
for use in commercial production, 
which could ultimately require fewer 
inputs, reduce environmental impacts 
and offer greater management efficien-
cies in the orchard. 

Among those funding the search 
for advanced almond varieties and 

rootstocks is the Almond Board of 
California (ABC). The Almond Board’s 
breeding program, which started 
in 1973, is overseen by Josette Lewis, 
director of agricultural affairs, Gabriele 
Ludwig, director of Sustainability and 
Environmental Affairs, and Sebastian 
Saa, senior manager of agricultural 
research. Lewis and Saa work closely 
with breeders, including experts from 
the University of California (UC) 
and United States Department of 
Agriculture (USDA), among others, in 
a quest to continue improving almond 
rootstock and varieties.  

“Our goal is to provide new varieties 
and management practices that address 
current challenges and opportunities 
as well as improved trees for the future,” 
said Lewis. “We have a great network 
of public and private nurseries that 
help with the evaluation of trees and 
rootstocks.”

When it comes to understanding 
more about almond breeding research, 
it’s best to think about this process in 
three separate categories: development, 
evaluation and tree training. 

Taking Stock of Genetics
In their search for improved almond 

traits, researchers still employ tra-
ditional breeding methods, such as 
crossbreeding varieties, field per-
formance observations and trials in 
orchards throughout the Central Valley. 
For the past 20 years, they’ve also used 
molecular markers, a technology that 
speeds up the conventional breeding 
process by identifying patterns in chro-
mosomes to allow breeders to zero in 

Continued on Page 80
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more quickly on desirable traits.
“Seeing DNA patterns allows us to move more quickly 

without having to wait years for the progeny to grow up,” said 
Lewis. “That’s important for long-lived crops like almonds.” 

Furthermore, an increasingly important research goal 
is self-compatibility, a genetic trait that means an almond 
tree doesn’t require a different variety’s pollen to produce 
a crop. A variety that self-pollinates may increase produc-
tion efficiencies and reduce environmental impacts. In the 

Continued from Page 78 past five years, we have seen new commercial varieties 
that have come on the market and more are currently in 
development.

“In addition to self-compatibility, we’re looking at other 
traits, such as kernel quality, per-acre yield, bloom and 
hull-split timing and tree architecture” Saa said. “We want 
a range of options to help growers select the best variety 
and rootstock in different conditions for best economic 
revenues, lowest inputs and sustainable yields.”

Saa said the Almond Board is exploring 12 new 
self-compatible varieties, which are currently under 
evaluation at UC Davis. These varieties include advanced 
selections from private nurseries, UC programs 
and USDA.

Scientists are also trying to improve tree genetics to 
produce varieties that require fewer pest-control inputs, 
a goal that contributes to the Almond Board’s Almond 
Orchard 2025 Goal to increase the adoption of environ-
mentally friendly pest management tolls by 25 precent 
by 2025.

Getting to the Root
Another major aspect of ABC’s breeding program 

involves evaluating rootstocks. Right now, researchers 
are looking to breed new rootstocks that are resistant to 
disease, especially to soil-borne pests such as nematodes 
and fungi.

Researchers also are developing rootstock with 
improved tolerance to high salt levels in the soil, which 
is a problem in California’s irrigated orchards. Drought 
tolerance and the ability to withstand heavy winds are also 
high on the list of research priorities. 

“We’re also interested in breeding and selecting trees 
for architecture,” Lewis said. “That involves trees that 
are shorter and not so widely spaced. New mechanical 
harvesting and maintenance techniques call for denser 
spacing and a more upright tree.”

To determine which rootstocks hold potential for these 
research goals, scientists crossbreed various peach, plum, 
cherry and almond rootstocks from several countries 
and created hybrids which are then are grafted to almond 
trees to test and evaluate for production performance in 
California.

Researchers are also investigating the almond kernel 
itself, exploring concepts such as self-hulling, which 
enables the nut to dry more easily and might facilitate 
off-ground harvest, though the results of that hypothesis 
are at least three years down the road, according to Saa. 
Kernel quality, shape and size is also evaluated to help 
growers and the larger industry meet demands from 
buyers, confectioners and others.

Tree “Training” 
Once researchers and breeders develop a promising 

rootstock and variety, they move into the final phase: 
evaluating the right orchard configuration for the optimal 

Saa said the Almond 
Board is exploring 12 new 
self-compatible varieties, 
which are currently under 
evaluation at UC Davis.

"

"
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The art is finding 
the perfect 
balance of the 
right rootstock, 
variety, soil 
and weather 
conditions, as 
well as growers’ 
management 
practices, 

"

"variety/rootstock combination. 
This process, commonly referred to as 

“training,” involves investigating differ-
ent tree densities per acre and figuring 
out what varieties work best within 
those constructions. 

For example, researchers are study-
ing new varieties and rootstock for 
high-density orchards with the hypoth-
esis that trees planted more closely 
together than what is done traditionally 
might produce greater orchard yields 
in earlier years. Yet trees planted too 
close together might compete for light, 
lowering yields and ultimately resulting 
in higher costs. 

 “The art is finding the perfect 
balance of the right rootstock, variety, 
soil and weather conditions, as well 
as growers’ management practices,” 
Saa said.  

To learn more about the latest 
ABC-funded research in rootstocks 
and varieties visit Almonds.com/
ConferencePresentations to view 
presentations from last year’s Almond 
Conference, including “Almond 
Breeding: Is there a Role for New 
Genetic Technologies?”

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

Once researchers and breeders develop a promising rootstock and variety, they move into their final phase: 
evaluating how it will perform in an orchard. Image courtesy of the Almond Board of California.
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AFTER YEARS OF DROUGHT, 
the 2019 winter is turning out 
to be a good one for California’s 

water supply. Several winter storm 
systems in the past couple of months 
means that there is plenty of water 
everywhere. In some parts of the state, 
more than plenty, as evidenced from 
flooding events. Snow pack is above 
average (156 percent) and reservoirs 
are sufficiently full. So, farmers can rest 
easy, eh? Not so fast.

Some of you may have heard that the 
State Water Resource Board announced 
in December 2018 that up to 50 percent 
of the water flowing through lower San 
Joaquin River and its tributaries—the 
Stanislaus, Merced and Tuolumne rivers, 

will be required to flow unimpaired i.e. 
without diversions. The Water Board 
contends this is needed to restore 
critically endangered fish species that 
depend on the flow. A second phase of 
the plan would see similar flow require-
ments for the Sacramento River and 
its tributaries—the Feather, Yuba and 
American Rivers. As you can imagine, 
this will have a severe impact on agri-
culture that depends on this water. 

Legal Challenges
However, this is not a done deal. 

There are other regulatory processes that 
must be followed before the plan can go 
into effect. But already, legal challenges 
have been made to this so called ‘Bay 

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

CALIFORNIA AG WATER: 
CURRENT REGULATORY CHALLENGES
By CALIFORNIA WALNUT BOARD

Delta Plan’. Several agricultural com-
modity groups, including California 
Walnut Commission, have voiced their 
opposition. Critics of the plan argue 
that voluntary water sharing agreements 
between various stakeholders can yield 
better results than arbitrary unimpaired 
flow decisions. Further, they point out 
that water flow is just one of the factors 
affecting species survival. Habitat loss 
is another critical factor that must be 
taken into account. Mere unimpaired 
water flow would not be as beneficial 
to species restoration. To that effect, 
cooperation among various stakeholder 
groups-agricultural water rights, urban 
drinking water, and environmental 
groups, is the appropriate way to go.

SGMA
Another regulatory issue of impor-

tance is the Sustainable Groundwater 
Management Act (SGMA). This 
was passed in 2014, at the height of 
California drought, to avoid severe 
depletion of groundwater and its quality. 
The first phase of SGMA implemen-
tation is approaching soon (2020) 
when local water agencies will need 
to prepare and start implementing 
Groundwater Sustainability Plans (GSP), 
which will include annual tabulation 
of how much groundwater is being 
extracted. Growers should have heard 
by now from their local water agencies 
as to which Groundwater Sustainability 
Agencies (GSA) they belong to and 
what the annual reporting require-
ments are. 

Regardless of the regulatory issue, 
the California Walnut Commission will 
continue to make sure the opinions 
of the California walnut industry are 
represented. 
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